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PREFACE TO TIIK SECOND
EDn ION

Till t.\t li;i> Imci, n\i>i-(| tliniiiirliniit ill tlii.s cilitioi

Jilid sc\crHl lifu sctioiis ,»(i(l.'.l. Somr of tlu' illlistiat ioiis

<.f the first c.litioii have hrcii t r.niNr,.|iT(l to platt-. iMul

M)iii.' IK'W illustrations haw I., i„ ii,tro<lii(c(l into the

text.

My iiKlchtcdiicss for iiunurous illustrations is in most

cases acknowKdiri..! in [hv text. I l,a\i. to tliank .Mr.

NVttIcslii|, and .Mr. Ilohncs Spidr fo- 11,,. us^ of l,lo,ks

fn.n. N\.ttlr.sl,i[,-.s - Disras^.s of tlio Kvr." I an; indcht..

for tlK' orisrinal drauinos to .Mr. NVttlcshi|) for I'latc- III..

Viii. 2 : the (io-uri's on Plates IV., \ .. ami VI ; Plate MIL.
I'ii;. J2; Plate IX.. Pig. O; Plate X.. rigs. 1 and o.

I'late XI.. I'ig. 1 ; Pl.itc XII.. Pig. !^ ; Plat,. XIII., Pig. 1
;

'W'd for Pigs- IT!,', 17(), ITT; to .Mr. P>ter for Plate Mil.,

I'V. 1 : Plate XI., l^g. :>; Plate XIII.. I'ig. o, „,„, j;,,'

ri-s. 191, 194 : to .\Ir. Lauford for Plate XIV.. Pig. o.

•".d for Pig. V.)2: and to .Mr. IVrev Plennning" for

IMate XI\., Pig. 1.

'Pilose « ho, liaving studied this manual, wish to pursi

the suhjirt more deeply shoul.l re,-,<l Piuhs-s •• 'IVxtbook
of Ophtlmlmology." They ^^i]l find Ophthalmic Optics
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DISEASES OF THE EYE

SECTION

ANATOMY ANJ) PHYSIOLOGY.

CHAITKH I.

ANAIOMV.

TiiK si-nsoi-y mTvt's of the body aw provided with end
orgiuis, l)y meuiis of" whid. they ivc-eivi- specific plivsicnl

xtiimili find fninsfbrin them into nerve impulses.
"

The
nerves of the special senses are no exceptions to the rule,

and the eye is the highly differentiated and complex end
organ of the sense of sight.

The wall of the glolx.- is composed of a dense, elastic

supporting membrane (Fig. 1). The anterior j)aii of the
membrane is transparent—the cornea; the remainder is

opmpie—the sclerotic. 'I'he anterior part of the sclerotic
IS covered by mucous membrane—the conjunctiva—which
is ivfiecteti from its surface on to the lids.

The cnrnni consists of three layers : the epitiielium,
the substantia propria, and Descemefs membrane. The
epithelium, which is stratified, may Ik- a'garded as the
continuation of the conjunctiva over the cornea proper.
It Iks upon a houu>geneous lamina of the substantia

D.K. I
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ANATOMY. 3

and the mljoiniiiir posterior layers ,.f f|„. M,l,.taMtiu
propria.

rUv cciK.a is set into tli,. sckTotic likr a watch -lass,
i.r., the s(l,.r„ti,- „v».Haps tlu' c.nica all round the '^,,.,•1-

|)lK'rv. Tlu. c.nu-a is wiy ricl.Iv suppli,,| wif), i,^,,.,^.

Hl).vs diTivcd from the tri^rt,„i„,il. If has no hlood vessels '^ir^::
with the exception of ininiite festoons, ahout 1 nnn. broad,
at the peripherv; th. cornea is therefore dependent for its
noi.nshnient upon ditfusi„n „f lymph, whicii is supplied
from tile coiijunctival vessels.

Lining,, the sclerotic are two n.en.hranes : an outer,
hif,ddy vascular, concerned chieHv in the nutrition of thJ .0
.yo, and con.prisinj,^ the greater part of the uveal tract ;

"^

and an inner, nervous, the true visual nirve ending, con-
cerned ill the reception and transformation of light siimuli,

A^^^^^^

and called the retina.

'Ihe uveal tract consists of three parts, of which the two
posterior, the cJioroid and ciliary body, lim. the sclerotic

'

wliilst^ the anterior forms a free ciirukr .linpliragm, the
Ills. The plane of the iris is approximately coronal : tlie
aperture of the .liaphragm is the pupil. Situated iKhind
the ins and in contact with the pupillarv margin is the
crystalline lens.

The aiitni,ii rhumher is a space filled with lymph, tli<'

aquro„8 humuur; it is lM)unded in front hv the <-ornea
iKlnud by the iris and tlie part of the ante.-ior surface .,f
the lens which is exposed in the pupil. Since the sclerotic
m.'Haps the cornea at the peripherv it enters into the
>oundaries of the r.nterior chamlK.r at tlu. part which is
known as the angle of the anterior chamber (Fi.r O) i„
the inner layers of the sclerotic at this part there is a
network of venous spaces which is called ///. n,ual uf
Schlnnm. At the periphery, just anterior to the canal of
Scl.lemm, Descemet/s membrane splits up into Hbrillie.
which are continuous with a meshwork of fibres stretchin.-

1-2



4 DISKASKS (iV 'IHK KVK.

iK'tNN.vii \\n- srl.Totic ,•111,1 tlic i.-JN, ;m(l kiioun as tlic //</„-

nnHhllN pirti,„lhnil In, lis. 'I'lics,. !il„v^ ;i,v COVflvd l)V

fiidotlicliimi, ulii.l, is cniitiiinoiis «itl, tliat liiiii.fr Hi'c

conim jiiid also uitli tliat covciiiiu- tlic iiis. Tlio spjuvs in
thf iK'twork of till' liovuiuiitmii iKctinatiiin iridis arc call.'d

3a>-«

CfW^^»^

pre %Mjutk/>^ y^tM*^

".. -. An^-le., fl,r:,„l.,TU,r,.l,a>.,l.t.r. A.^niou; li, ranal
nl .^cl.lcinm. wln,-l> appears as several small spa.'e. in the
s.'.T.,t,e .,„s, nutsi,l..thel,.:a,ue.U,„n

| nnatu,,, iri.lis •

t thus ron.Mstsof n-refTular anas,„„,osin;: ven,,,,. .han,, el-'vli.ch are en; aeross in tl„. see,,„„ ; c, ,iliarv nnJ,'-
l>. c.rcnln> ari.r„M.> iri.lis n,ajn, : K. iris;').- ,,|i,„,:

the sparrs o, Fmitana : tluT a.v much iH.ftcr developed i„
•'^^'>- mannnals tl,a„ i„ „,i„. 'n,, ^j,,,,,, ,..,,,,,,fi„„. ^,,^.

IWuMcMtuni pccti.iatu.u from the ,anai of Schlcnm, is
son.eu hat denser, and there is no Uv. connnunieation
iK'twecn the anterior chan.hcr and Ih.. venons plexns a
thin n.enilMane. cover.,! on each snrtace bv en.lothdium,
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ANATOMY. 5

Ivin- int..r,.„M.,l. W,. shall scm- tl.at a tl...n..i^rl,

knowlcrlj;,. „f tl.c aiiafoiny of aw^]v „f tli.- a^t.-rior
cliMinlKT is I'ssfntiai to tlu- |)ro|„.r iin.lcshiiKlinfr
of scvcnil patholofrical [,n)l)li.ni.s, (.s|KriHlly that of
•^laiicoiiia.

The aiitiTior chamlHT is about 2-o mm. (1(.(-|) i„ tlic
(Tiitiv in the normal achilt : it is .shallowc.f in mtv yo.mrr
(•hil(h-cn and also in old pcopk..

'I'lir >!rntl tnirf, as almidy mcntiotR.d, consists of
the iris, tho ciliary body, ..mkI the choroid, from Ix-fo---

back \\ aids.

The iris is com|)osod of a pifrnuMitcd stroma, consisting
of branched coinicctivc tissue cells and containing a rich
supply of blood vessels which run in a radial direction.
The stroma is covered on its posterior surface by tw*)
layers of |)igmented epithelium, wliich proj)erlv Ix-long
to the retina and are therefore called the j)ars iridica
retina", or pai-s retinalis iridis. The anterior layer consi.sts
of Hattened cells, which are yvry firmly attac'hed to tlie
stroma, the posterior of cubical cells, not so firmly
attached to the anterior layer. Near the pupillarv margin
and concentric with it is a bimdle of unstripwl nuisrle
fibres, thr xphiiirfrr iri<lis. Theiv is also a set of cells,
elongated in the radial direction, which acts as a ,lilafat„r
iridin.

The anterior surface of the iris is covered with a single
layer of endothelium, except at some minute depressions
or crypts which are found most at the ciliary lx>rder.
Ileiv the lymph spaces Ix'tween the stroma cells com-
municate directly with the anterior chamber: this is

probably a device for ensuring r.-.pid transference of
lymph from the iris to the autenor chamln'r and rirr
nrsii, so as to tiicilitale (piick movements of the pupij
ni response to v.aiial ions in the intensity of the li.rht

falling upon the eye. The iris is tlnnnest at \s
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ntt«,.lM,u.nt to tlu. nliarv IkkIv, m. that if tern it te.uls t.,
tjivc way licrc.

'Hu- iris i. n.l.iv suppli,.,! hv sn,s„rv .utv,. tilm.
«lmv..,ltm„, tlu. tni.nMiMal,a fact wLid. it is inuH.rtant
to rnn.n^K.r, >i.uv t.Mu-l.i,,^ .„• n.ttinj. the iris, cpc-dallv
•t .t IS ,MHan„.,l, is i„t(.Ms,.iy ,,ai„fui. The sphinrtc,- iridi;
•s M.,,,,h..,l by ..u.tcr ,u.rv.. Hh.vs .IcTiu.) tVon, th,-
""•"'"'""»•"• "•'•^'' -l'il>t thf n„.t„r filMvs „f tlu.

07/ia/ of

Mrrulionnl fif>rr/t

(Briickf.'s miuirU) " Cu-rv/)i.f nrt iritfu, mtynr

Ciliniy prnraisrj

par.^ phrnta.

Cirriliar fifirr.^

(Mflt/fj%^ rittlxr/fj

Orn frrrntn

!<:. H. -Iii„,rr;

sl.wiiMj.'
""

'^''"''^I" "'eo„-n,.a.asslu,wnbytli.

^Hl-^tt.,,- i,.i,|is a,v .Icrivcl fron. the eervieal sy.npathetic-

' " ';.""•" '""hi i.. .•intero.,,„sterior s,.<.ti„„ is shaped
n>..Kl.l.v hke an ,sc>se,.|es tnan-de, with the base fonvanls
il" .ns .s attaelu.,1 t.. about the M.i.l.lle of the base, sotMHs,„|, porlu.n of the eiliarybodv enters into thepos onor boundary of the anterior ;.han>lH.r at the
"'•^''"•:-;.^»- ''''- ••l-f n,ass of the eilia.v bodv is
;-'I><>-I ot unstnp..d n.usele tibn.. //.. ,,/„,:, ,,„,„/„,
Ih.s eons.sts of two parts,an outer, in eontaelwith the
s<'ln„tu., eons.stin,,. of antero-poste.ior or nuTidional
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fl»)iv>, and an irmcr, c.Msi.stinfr „f HImvs nimiii.^r ,,t n^h\
aiinloN to tl„. foniuT, a.i.l tluTcfon. arninjr,.,! i„ a ..i,.,.^.

<'<"'ccntri,. with tl„. has.. „f th. iris. Th.. u,vvu\\owx\
'il»-'- -.,n In. truc,.,l far hack, ucll int,, the <.|,„roi(l,
uhcrras th(. circilar Hhivs nw coiifim..! to tli.. anterior
pai-t.

rfancvcis rut in half in an antoro-postcrior direction
and the nn.er s.nface of the ciliarv IhmIj is insp,.(.ted, it

wdl he noticed that the anterior part has a lunnher of
folds upon it, whilst the posterior part is smooth. The
a..teri<.r part is, ther..for(., called the pars plicata, thv
posterior, the pars plana. If the plications are counted
with the naked eye or und(.r slight magmtication, it will
1k' fonnd that there are about seventy in the whole
'in"in.f..r..nc... If nu'croscopical sections are examined,
'iinumerabl,. smaller plications and proc<.sses, thr rilian,
l>rnrr.,Hrs, will he s,.,.,, „pon the pars plicata. These
c-ontain no part of tlie ciliary musde, hut consist
essentially of tufts of blood vessels, not unlike the
glomeruli of the ki.lney. They are covered upon the
u.ner surface by two layers of epithelium, which })elong
properly to the retina, and are hence calle.l the pai^
cdiaris retina>. As in tlie pars iri.lica retina-, the outer
layi.r, cori-esponding with the anterior in the iris, consists
of Hattc.ne.1 cells, the inner of cdiical cells, l,ut unlike
what obtains in the iris, they are not both pigmented,
but oidy tin. outer laver.

The ciliary bo.ly (.xtends Iwckwards as far as the
"^ "'>"''

i> Ht which point the retir-i proper in-gins
abruptly

; the transition from ciliarv bodv to chomid,
ou tlu. other hand, is gradual, though 'this lin.. is

conveniently acc.pt.ni as the limit of the two structures.
'I'be ora s.-rrata is slightly n.ore anterior on the nasal
Hian on th(. temporal sirie.

Tin. ciliary body is richly supplied with si.nsorv nerve



^ i)isi:.\si;s OF tin: kvk.

fihn. ,In•i^..,l t,„n. tl... ,n...nnnal. ., ,|ut .,...1 ,,.„.

;;;-''•-np,iK..i..HMno,.... ,i,„.... ,, „,.,.„.„, ;;;;.

''''"''""""'
^^ -•' -xt-vnuly vaM.Ml.r n,..,ul,n.M.. in

, ^ Hie two stnic-

R

a,

7" /]]Ti0'^^^TT|rtn^^

.S-r-/

''i<;- I. ihafri

''iivs, wlnVI,

actsjisa l\ iiipli

space (iMjr. i).

<'ll tllC illlK'f

»i'lt', tlic (Ik,.

I'oid is covcivd

l).v a tliiii flas-

fic MH'MihraiK',

^''<' I '11111)1 a

orS;ittl,.,-MM.vt.r: ll.luV,

rot 10.
"*<> that iiuiiH'-

!;;,..,:/:,.;:;;:"";;«;•'
r'-"

...«..».,.,r.
<•"<• It IN casv to IVMICIIll),.!- ||,.,t fl,„capillancs arc inii.Tm.. f 1

,.

I'liK iiiiost, bccaiiNc one of )l„ i- <•

::r:Hi'"-^
'» '-.,„:'„„;;: .rr
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'I'l... •I.onn.l ., >up,,li,.,| uill, ..,,M,rv .i.n.. lil.n.s (V.,,,,
ihf trii^'ciiiiii.'il.

'''Ik; ''/,;,,, ,„,,,„,• ,„,r.s,,„M.|s i„ ..xt,,,( witi, til,.

••'";•••"•'';'"'•'"» 'i'"- A> ,.l.v..lv nu.„tioM..,l. houvv,.,-,
an.la^ .iH.sn, !,;• nMl.rvol.,;^..,.! n.s..anl,. it ,. ,ontinn..,l
'"''^^'^'•''^

••'> a ,|<,ul,l,. la.ur of ..pitlu.li,,,,. a> i)u- as fl„.

;•'-'

;V': '"'';" ^^•'" -•'">-•-'• 'piti-iim,. a,-..
'''""' '••"^^^•''••'^' f!'*' •"'tninr lav... in tl... ins is i\nuul

'<• >< ';""^""'<>"s "iti. f I... „„[..,• Ia.v..rmtlu.,. iliarvlKKl V
-: Hns ajra.M ,s ...,nti,M,...| int<, th.. l...xa,,.,Mal pi-nnont
i'P'"'i'liiim, wliicli covtTs til,.

Similarly, Hi(. posti.rior

pif,'iiiciiti.(l, passt.s i|,t„ th,.

iiK'mbraiic of HmkIi.
''>''• "I H'<' iris, althoiid,

H... ,.,lmrv l,o,i.v, a.i.l this siuLlmlv chanfres at th,. oru
M'trata into th,. In-rhlv co.npK.x retina proper.

Tlu- n-tiiia pr,)p(.r coMsists „f a iinnilH.r of lax^rs M„st
i-xtm.al, ,M ,„Mta<.t with tlu- pijr„„.nt c.p.tlu.li.nn, is a .....iral
«;i>ith,.lH,„i, tlu. rods a.,,1 ,nnvs (Vi.. 4). Kollowi,,., this
>" <»r,h.r troM, without inwards, an- tho outer mu-uZ- thJ
....tor rctu.ular, th. inner nu..l,.ar. the inner retieular, the
'^nw^hou e..||, and th,. nerv,. til.,-,, lav.-rs. Thes,. speei.il
nervous ...stituents are houn.l to.iretlu.r l,v nourofrlia, the
ix.ttrr develop,.d v,.rtieal stran.ls hein,;, ..alle.l the tihr..s
ot Mnller. Th,. n.t..rla<.,.nu.nt of neuroirjial fibrils on
t.io outer si.le torn, a sort of n.en.hran,. whieh arts as a
.as,'nK.Mt n.en.hran.. for th.. ,,.,is an.l eon,.s, th,. outer
•"..t.njr n.end.rane. Sinn-larlv on the inn..r si.le the
bases ot M„|U,,-s ,,,,,„ ,j„.^,^„, ,,„j ^^_^^, ^.^_.___ ^^__ .__^^^^

i.n..tn>^r ,„en.l)rane upon the inner surfae,. of the n..rve
hhv, laver. n,.r,. the retina is in eonta.t with the
v.tr,.ous. whuh also has an ,.xtr,.n.,.Iv d.-H.-at.. houndin-r
"H-.nhran,., th,. hyaloi.l n.,.n,hrane: tin. is .v-arde,! I,v
sonii. as id,.|itieal with tl .* i.ii.c.' Iniiitnio- na.Mil)rane of
th,. retina.

At the optic- ,lisc the fibres of the nerve fibre layer
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!•.•'- int.. tl„. „|,li,- ,„,v,., tl,.. ntli.T |„v.r. of II,.. ivtiiia
^tn,,,,i„u- s|„„l .,l,n,,,tK ...l tli.cl^r,. „n|„. ,,„n,s„,,t,Vus.

At tl„. ,MKt.,:,„- |,n|,. uf tl,.. ,.v,.. uln.l, is Mtualcl
"'">"» ^5 nun. t.. tl,.. t,.,„,„M-,.,| M.I.. .,f ||„. n,,,i,. .ji.,- a
>|Hn.,llv .lini'tviitiat..,! s|,„f j. r..n,„| i„ tl,.. rHi„a ..f
'"-'"•'•'"•" ••tl>(nia„,„Hi n,onk..vs). fj... ,„,,„ ,.,,/,„/,.
<';\V"li''" i.ot. As Its „a„„. i„,,,|i.,., it is a .l..,.,..ssu .^,.-

l.'iNiiiiiil"iv "iily ..Mi.s .•uiUHViLliLmdkiiiuirua^iitJid
l^i^r^uul 11... „,|,..,- lay.rs a,-.. ..Ii„. .st ,.„.ii,,l..trlv^Jw.„f
Ihe fov.a ,s tl,.. ,„„st s..„sitiv.. ,,a,.f „f tl„. ntina, aiui

^
it i> ^mr(i(ii,(I(.(|

^^'/^I^K^I '».v ••! ^ III; ill art .a,

^^t) ,:::r5',-l^Vi3i thono-l, i,()t so s(.n-

_ •'II l\.'. Is ||,()|.(. M)

^
tl, ail other |)aits of

III., retina. H is

lii'i'.. that the
* ^' nii(|(.ai- laveiN he-

Klc. .-,. |!|(i,h1 vrssrls i„ il„. ma,.,,!,., ,. ,.,.._,:, ,„ r,..,",! ,, ., 1 1 ,.
"f •!"• Iminai, ivMiui. ( Nrnl,.-!,,,,)

1 1„.
<
" '" ' M "I'l 'IH I ly

'.•ntr:ii i,'a|, (..iriVNpnnils unli i Ir. fovea c..,,. Hliniied out , w hilst
'n.li>. N. n:is;il s„|,.

; r. trinncnii si,|,. ; ,„, ,. .,
,

,

M.iiill.T tl anal til,. lariplHTyof tiicM-etiiiii. parts of the pcti-

<"Iar liivei-s are
Nprnally ,n .vi.lene,.

: H,.. uanjr|io„ cells too, i„st,.a.l of
'••'"M.stn.ir of a single n.u of ,.,.||s, atv heape.l „p i„to
H^veral layers. There ar.. no hloo.j v,.ss,.|s i., tj„.
vtnia at tlie ,„anila, so that its „ isl,,,,..,,! her., is

'•ntirely .l,.peii,i,.„t upon t|„, ,.|,o|.„i,j
(
pj„. .-) . |^^. ^^,^^.

<.f co.npensati.,,, the n,..slu.s of ,|.,, .....piU,;;.,. ,,,u.\n-V u^
tlie clKM-iocapillaris are part icujari v si,iail h.r...

'l"li"s(..all...l„/,/„. ,„.„•, is n.allv a lol... of H„. brain
""' ""nfoiv l,..|oi,os pr.,p..,lv t., th.. (...ntial ,„.,.vo„s
Ystern. F,inl.rv..l..oiral and „i.,rpholonieal iin..st inat io„s
>-l...« that tl,.. I.ip..|ar e..||s of ,|„, ,,,,,„,,,. „,, ,„;,,. ^,,.

ysp'



ANA ^()^n n
"liK-l. an. M, fl,.. innn- MM.I,.ur hiv.r, pr-.l.al.lv r,„ns,,,„„l
".th fn,. .-..lIs in tl... ,l„r.sal r.H.t -a„;r|i„„ „f ,„, onlinarv
M-ns..iv ,„.rv,. (luuruMs of tl„. (irst „n|.,). Si.nilailv
tlu- -an.irlum ^Ms ,-„r.v>,M,n,l „„.rpl ,^r,Va||v «itl, tl..'

«vlls of tl„. ,M„l,.,is -nuili.. ,„• „M.I..Ms niMcatMs (n.Mi,„„s
'•f tl... s.r,M..I „nl..r). l\v,nr ihr part ,.f tl.,- visual .mt-
vo.is .,u.,l,a„iMn uhi.l, ,„m.s,,„M,l. with an ..nlinarv
l>'''-'|>lHTal s,.nM„v nerve i> ,i n.i(r..M-.,|,i,. . e|| ,u,(l its
pnMvsM.s sitnate,! within the retina itself Ml the
•nnanuler is really part „r the eentral nervons syst,,,,
H.UI we shall s,.e that it responds t.. patlu.h.^nVal pr;H...sse;
more like the central than th.. p..ripheral nervous system

'11k- porus optieus is the aperture i„ the s.len.tie
H.rou^'li which th.. ..ptic. n..rv.. passes. It vari,-s n.uch
>i' sl.ap,- Ml <liffer.-nt .-ases, hut in all it is travers,.! l,y a
transv..rs.. network .,f .•..nnective tissue tilm-s .•..ntainin.r
•luich elastic tissue, tlu- lamina criJ)ros,i. The fibres .,f
the nerve HImv layer of tl... ivtina pass throu-rh the
meshes of th,. unina crilm.sa, and „„ the postc-rior si,lo
they su.l.lenly l,ec..,n.e surrounded by ,n..dullary sheaths
Ihese nerve fibres, which con.prise th,. jr,vatJr nun.lx-r
of th,. n,.rv,. Hbr,.s i.. the s,.-call,.,l optic nerve, a., the
axis ,.yl,n,|,Tpr,H.ess,.v of the fran^di,,.. cells of the retina.
lheyarethe.-ef,.reaff,.n.nt ,.r ,.,.ntri,K'taI fibn-s, but the
..ptu- nerve also ,<,„tains a few effe.rnt or centrifugal fibres

Iho /,./,.. IS a l,;.-onvex mass of peculiarly .liffen.ntiated
epithelium. It w,il Ix. rcni-ndxr,.,! that it is dey.-loped
trom an inya-uiation .,f the epi.lennal epiblast of the
fa.tus, so that what vvas or.VJnally the surface of the
(.pithehum cmnes to lie in the cntre of the lens, the
penph,.i-al c,.||s correspon.linfr with tl... basal ,.,.lls of
tlu. ep.,l..n.,is. Just as the e,,i,l,.nnis ^n-ows by th,. pro-
lif^Tat.on of th.. basal, ...lis, th.. ..1.1 supe,.ficiar,.,.lls In-in..
cast off, s,. the lens ^m.ws by the prolitWatio., of the
peripheral cells. The „l,l c-ells, howev,.r, cannot Ix- ....sf
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<•"; l-nt Ikc.m.,,. n.,.^M.,| t„;r,.t|H,- ,n tl,,- ,.,,(,,. ,„ nu.l.

;"'"'"'"V''

""•"•"'> •"' "I<'H^ <l..„u,.t.. ,„tu Hl.ns. ,1,,
'""s hlMTv u|,„.|. 1,,.^.. ,, ,,,).,, ,„,„,,|„,,,,.„, ,,,.,.,^,,.^,,

'-"•"t. UiMuM.t ;r,„„. into .l.t.iils, ,t i. n„,M.rt,.Mt''lo
'';'; '" ;•

"•'•'» ii.".n,d..u.,.niH. i.,. ,.,. ..ni...
••M-t...IU,u,.ltlu. ,..n,,l,..n ..r..u,t.A ..f .1.. v, .,
';"''; " '""^^ '" I"""'''' ""• Hmt a( an ..aVlv .tn...
f..|.nKl.,..tiv..|«..al,...||. „....,„„„ |„„„.,,| u,n m„:.|.. rm,
.-<nl...a.., .lis ,.....,„.. ,1,., ant..,.;..,. .„,a..,.. Th.
';' 'I'" "•'""' "In.l. <o.M,tnf.> tl... !..„. ,. .nrn,nn,|...i
I'V n l.valw... nu.n.l.ran., tl... 1..,,^ ,.a,,sM|,., M,i,|, is

'n.k,.rov..rMM.a,.t..,.io,.,i.a„,n..r
tl... ,..,st..n..,. s,„.flu-..

t i-M.ut,,.nlar.K.,„,sit s..,.,...t.,||.v tl,.. ..,,i,Mi,,| ,,||,
"... I..,, in tW.tal liti. isal.,...st s,,|,..,.i,,,

, j, ^,„,,„^|,^.U-m.. Ha,t..n...i s., .^ ,., ass....... ,|... |„,,.,„.„ ,, ,;
't M...I.I n, ,.U.... In tl... s„s,,..„s.„.v li.a,„..,.t .„• ..„.;,|,.

;','"";•
";.'v:

";"
••' "-"i''"*- - -..., i,.. ,.,.,. s.-sts

7''7 ;'''-^;;;\';'-i'-i-'- ti... Hatt..„i,.. .„• ti...]..,. i.— to H.,.s.. t.l.nis U.,.„„,iM.r „,.,,, „„i ,., ^„.,,^^,,_,,^, ^^^
-•v..;,nnvs. 'IV fihnls ,.ass in va-i.,,. ,ii,..„,i„ns a,..l

^'"•;—7\'""""- '"><•.. n-ss ..,,.. a,...H,..,.. Thus the.

l><Hl;-ul„,..stas,a,. W, astl... ,.,.as..,.,.ata;tlK.s,. ,i.. i

•••";*-;^«'>--«'>.si,i..,.al,|...|i..,,,,, ,,.,,. fl... ..iliarv iKKlv
""'

f
';•". 7"-; ^""--''^ H... ..,,,.at.... .,f the. In.; to l„.

'";"•"•'' '"^•'"'" •''I-'- -St a... ins..,.t..,, s|i,htl
':'"•"•; ^'^

;
• '"i""^'"- A s..,...n.i „...n,, of h,,;,,.;

^pn-.^. tm.n the s„„n,n,s an.l si,l..s ..f th. .iliarv ,„•.,
-SS..S

,.,.., r.r tonvanls, a.ui pass l,a,.^.a,..is t., Ix^"-<'• n.t.. t_U. I....S ..apsni.., sli^htlv ,..st..,.i,.,. t,. t.^.
''I-^'- A tl.,...| ,.,...„,, ,,,.. ,,.,„ ,, ,

,^^ ^^^. ^1^^|>.-o™.s aln...st ,li,...,.,U. i„„„,,. ,., ,,„ ^^

i'(|iiat.»r.

h will 1m. ii()tict..l that tl....-,. I- ••! s()i.i..u],at friano-ular
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s|..t.-.- Ut«...,, ||„. |„u.k „(• tl„. iri> uiul fl.r nnf.Ticr
Ml.tiur of ll.r I..,,., l.aM.l- ,t> ,,|„.x at tl.r point «|„.,v
tlu' |.ll[)i||,irv lllilll,ri|, .o„„.s ill ,-o||t,ut Uitll fl„. I,.|,s; if

i- l)..m,.|,.,| o„ III,, out,.,- .1,1,. hs t|„. ,.i|i,i,.v |„„|v. 'l\us
'^-iUr pnshnnr rlnnuLr it ,•ontuill^ lynipii of f|„. ,niM,.
natiuf H> tlic ii(|iifoiiN.

H-'liind tl... l,.Ms is til,, larjr,. vit,v..ns cliunilKT, .-oii-

f'iininy tl„. nlr,nn4 Innn^mr. It is a j.-IIv lik,. mut.rial,
inl.rM.,t..,l l.y ,l,.|i,at.. lil.rils Nsitl, a \\^^^ ,.,'lK aii.l uan.lcr-
iM- I.H.<.,vt..s. It is l,o,lM.l,.,l l,y tl,,. ..X(Vs.siv,.lv <i,.Ii,.atf

Imiloi.l miiMl)niiic, hut it is ,loiil,tf,i| wl„.tlu"r this is

pivMi.t ut til,, uiitirioi part s^Ww tlu- \ itivoiis is in lont.ut
"itii tlif k'lis.

'Vnv Hi.ooi) Si I'lM.v ok iiik Kvk.

'i'liclu' HiniMuvnu'iit of til,. [)|o,„| M.ssds wliidi .supply the
•
vo is piriiliar and is of a.vat iniportana in ron.si,i;.rin.r

patliolojrical conditions.
"^

'n.rjii-t..ni..s of the cy,. in jiuuijir^ull di-ii vr.l ti„n. tlw
o[)htlmln.ir artery, ^l.irl, is ajnancli of tlir internal
c^imtid, TIr- opi.tlmln.ic artiry lias very few and insijr.
niHeant anastomoses, so that on the arterial side the
•Hular (irc.ilation is an oHIshoot of the intracmnia! <ir-
ciil.-ition. This is not the ease to so marked a de-ree .»f
th.. venons outHou of the eye. Whil.t in man most of
file blood passes to the cavernous sinus by way of the
ophthalmic vi.ins, yet it must U- rememlx-red that these
anastomose freely in the ..rbit, the suj)erior ..phthalmic
veui communicating, with the an-ular vein at the root of
the nose, an<l the inferior ophthalmic vein with the
pterygoid pK-xus. Ili.nce too great stress nuist not U-
laid upon the circulation in the retina as a guide to the
condiiion of the intracranial circulation, as has In^en done
ill the pjist.

The retina is supplied by the central arterv. which
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J., v..

I'Mtc- I u. nn... on i*^ Iou.t MMfacr, l.^-O,, „,„, in-lmul

,

;
•-'"" ""• -"'••••'' •"•f'-y ,l,M,|..,s „M .„• sli.-l.tiv

-.wth..Mn.f....of,|,..di...,,o,lu.„,.i.,.^^^^^^

"'"•••' ^^''1 '« <onMdm.<l in .l.tail luhr ( Plate I ) Tlu'
'vtuKtl artcTies a,v uul-artcri.. an.l l.av.. ,.„ .,u^U.uo..s
•;^ ;•- «- —ta. Tlu. ,.Mh plao. ulH... tlu. retinal
>0^t-M, ana>toMK,.. uUh any otlu... i. in tlu. nn.l.b<,u,l....„l
•^ ^1- -una ..nl.nKsa. Tlu. vein, of tl.e retina ,1., not

'T'^'y
.'"'"" ""• — «•'• H.e arteries, |,„t thev

K.w.>nndarU..t tluMlise, unitin. on or .li.Mlv lK.lo;nKMHtaeeo the .l... to torn, the eentral ^ein• of the
'•^'""''

^\'"*'' '^'•<uraf..ly follow, the eotnse of the
eorrespondnin- artei'v.

Tlu. uveal traet i; supplied by the. eiliarv arteries, which
juv du,ded n,to three .roups- the,^ho;t post,n.>r, the
''ii>iU»i'->ti'.-.(,r, and the anteru.,r (Plat.- II. •

j-'i,,. (U -p,,^.-rt posterior c.liary artenes, aUn,t twenty m nun.l.r,
I'H He lu. sderotu. n, a rin^around the optie nerve, runn.n-'
I"''l-"lHularly tlu^ouyh the selera, to winch tin., hranehe^
-<• ^.vcn otl. The long posterior eiliarv arteries, twc in
'"..nher, pierce the selerotie slightly farther away from the
'-.ve, u. t u- horizontal meridian, one on the nasal, the

^u N obh.iuely, runun,.- in it for a distance of 4 nun. TheJintenor ediury arteries ;.,. J,...;....i *• ,, T^

'^•^ the ^>,^^^:2::^^
l-m. the selerotie near the li.„,H,s or ;.;n.c;o-seIend

-J^M,,
.ivuig oti' twigs to tins n.gion, to the conjunetiva

.uicl >..|e|.otie.

Tl- cilia,, veins also torm three groups-th. short

:::'''''n 7' /'" '"'""' -•*•'—cf the anterior
-). ^I'-hort posterior e.han veins are unnnportant;

I do n t rc.eeive any hlood tVo.n the choroid, butoni\ fro 11 tjie scCrot (• 'l'l„ .lit scicioTic.
i lie vena. \cH-tic.osa. are the niosf

M
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lIlilrlllMI \rlll.
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lxl<'«: tl,..\ |.a>. x.Tv ..l,Ii.|M,.Iy tl.n.iinl, thr mI.tu. TIm.
fmtci-K.r cili/irv vcin^ aiv mmuII.t |l,,i,

1 tiic coitcsiioikIjii,,-

ll«' i\ic[)ti()lr of fh,.

IV l<'.'i\(> the ,\v l)v ill,. v..,iH.

'"t.--i..>.Mn,vt|,..v,v,vu.. l,|o,„|.,nlvtV,MM thr ouhT ,,,.„•?

<)t thr ciliaiv iiiiixic.

OniM.M. ,.i!ia-v ^,.^M.^tl,^^l„.^^ |.<.stm„rnliH,vart,.n,.s
Mipplv fl,.. ulu.h.nfflu. rl„.n,i,|jKi„o- p.iMfo,v...| ,.int..n.,rlv
•v .•n,ast„„ios,. with r..,nr>vnl l„,,nd,..s fn.n, tl,,. .-iliarv

'""l.v. Il.r.-iharv I...K an.l in\ a.v M,,,,,li,.,| |,v H,, |„„;,
["•^I.Tinr a. Ml autrrinr .iliarv art..n,.s. Tl„. lilo-.l tV..,n"" "li"!'' of Hi.' livca! tract, uiti,

I'ili.'U-y iiiiivcl,., iioiiiiail

\<irti(()sa' ()iil\-.

Tin- tuo 1.,,,^ posterior nlian- art-ri,. pa.s fWrwank
'"';''"

'
" ''""•'"•' •""' ""• ><'l--<'Hr. without ,|,v,.lin.,-

a^ tar a> tlu.po.;,.rior part. .ftlH.nliarvl.o,lv.
I [,.•, ..uJ,

''-'i-u,t.,ts.. |,,an..|K.s ,Fi. (i,: Hu-v run toruanU „,
""/'l';"v.MUMl..,an.l at its anterior part l,..,,.! rou.ul i„
•^ <i.n:lar .Inv.t:..,,, anast.,n,oMno- u,th .a.-h otiu.r an.l
thu->tor„„n.-th,.<ir,ulusart..nosus

iri.lis ,„aj.,r. This ,s
Mtnat..,l ,n the. ..iliarv I,.„ly at tl,.. has.. ..ftlu: iris

: tV.,n, it
'" nharv pr.u.,.ss..s a.ul iris an. s„pp|i.,I. Other hra,K.h,.s

.^':"" ;'".7"".l">' ••"•t^'-i"! nr,le r.,n ra.liallv throu-h tl...ns .hvulu,.- ,l..n,lriticallv an,! ...ulino- in |,„ , ;,, ^m.
P'U'-ll-v .Margin. A nr..nlar nnasto.nosis taUs pla,-.. a
I't

!; ..Mtswic. th.. p„p,||ary .nar^i,,, th.. nrculus arteriosus
'I'ldrs nniDr.

Tlu. tnhntari..s of th.. vorticse veins, uhieh r..,.e,ve

''",;'•'',"' t'- ''l-l tVon. th.. elH.roi,!. ar.. arran,..!
-1-lly, th.. ra,lii h..in. lu.nt. s.. as ,., .1,,, , „,,.,i„,

;;''''''^;':' '''^'; --'-1 ',un.ll..s whiehpassha..kuar<ls thr.>„.h
^'"' *'''"'> '""'^ ''•'i^i-'^ tril.utari..s tV.nn tin- .-iliarv
[••-'--Thus r..intor,.,.,|. tlu.ytorn, an innnense nnn."-
;'' ''

":r
'' "'- '•••"l--'--'l^ I--niH to ..a.-h oth.T

^'"•""^l- n,.. s,„ooth part of ,h., ,i,,,,, ,,.„,^. ^,^^,,.
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.(ik{-j.1 T))h;) >iJ3«-!;i/ Id I/..1 u.rg 711/1. li . ;i,i;

.7i'>n« niiili'j K)ii')tcoi| 'jnol ./i.v^A .-'irTit-ii: n/:Wiu toiT)i>o.| tinil> ..

..tNw.i.tt.T .inm')Ii(o>! 1o liiiir/) j.Vi X;!
.'> .^I.-'Mv y_i<;ili') lomliin ..i.x*

..\.w«.4» .'jiKO'itnov 'fsii IV ..-i.-i .Kiff.m Riliiai 8ij'!0ii:>ru! nrlij)ii'>

Ir.viloiinifio) ii<n9i»ii| ..\u">.» -I'l^asv Uvilaiai^noV lonytim
V. .'[•ii'.ify/



I'l.ATK II. (To fair p. K;.)

TMK CIMAl.V SYSTEM i)V VKhSELs (iift.T Leber).

.v./'.r-.sliort posterior e.liaryart.Ti..... /.//.<., lonp posterior eiliarv arlerv.
".'•.. Riitenor ciliary ve.ss,.ls. C of S.. canal of Schlemm. c a i mn
c.r.uiim arUTioHMs iri.lis major. ,•.,-.. venai vorticosie. arox,"
anterior conjunctival vessels. o,onj., posterior conjunctival
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icncliiiit;- till- clKiioid tlicy com ir^c to t'oriii tlic liiff^e

jiiitcriof tril)iitaiii-. of tlic \orticoM' v('iii>. 'I'hc \i'u\> trom

tlif outer part of the ciliarv iiiiimI.^ om tlic otiicr lijuid pass

forward- ami imitc witli other- to form a plcxii-, |tart ot

uliicli i- the so-called canal of Schlcnmi. 'I'Iicm' ve—els

drain into the anterior ciliar\ \ein-. 'i"he inaif;;inal loops

of the cornea and t he conjunct i\ al \e->eU are i)ranche- ot

the anterior ( iliirv ( Plate II.).

i).K.



.1. ;'!'*.

.f>?\

( FFAriKH [I.

I"ll\ >loi.i)(.v,

Iv ..nl,.r (l,at tl... .y ..mv sati^f;,..t,„ilv ,„.,(onn its
<l"ti- ••'. ,,n .M.r„n „f viM..„ it i> ..vM.ntialtlw.t a .|„u„
';""^" "'"''> f"' '""'"""'•'• ""-l.l ^Ul l„. (unM..! upon
''• ''f''''^ "I'l'l' i> ."irt..! I.v Munn. of' a MTi... ,,f' nn' ...1

Mn(a,,s an.l tl... nusninw of (l...... .urfa... an.l tlnlr
yl'tt.v |H.>if,„n> t„ ,.a,l, otl,,.,- ,„,,.( 1h. k..,,t ,„„.t,
>•«"• H'-s ,,ur,„.M. it i. „..,H.ssuy that tl... „all. c.f tl,.. .rl„lH.
nIkhiI.I Ik. k«.|)t ^fn'tclicd.

If .-i M.mil ca.Mu.la <.„M»..,t(.,l v^i(|, a i.am.u -l,„r..,l
""••••'..y ma.u.Mu.t.T is ,,„.s|,..,i int., t!„. antcri..,- ..j.a.nlKT
•'•••>it.. tl... v,tr,.,M,>„fa„aMi,nal it uill !« f,,,....! tl.at tl...
'";;''"ry ... tl... ..,a.,„.„..t,.,. will ris,. l„>„t LT, «,. ;}(),„..,
(Hfi-. -). I., otl,,.,- w„..,|>, tl... ,.,„.t....r> (,f tl... ..vc'lnll'

;;'"'•'' -- '»• t»- ,..,..t ,,a,-t H.„.i. ..x..,t a ,„v.s,„-; „;„„;
tlu. „.,.., s.,1.. of tl... walls ul.i.l, is al,,...t U.-i „.,„ „f
"'CTc-..ry KH-cat..,- tha,. tl... at„.„s,,l.,.nV ,.,...ss.,r,. wLid. falls

-I>">' H'<; <'"tsi<i.- or tl... w.lls ; tl... walls a,-.. th.,s k..,,t ...|1
Ntrctch.'d. '

This ,,n.ssu.',. i„si.K. tl... ..y,. is <.all,.,l tl... i,.t.-a„..Mla.'
|>.vss.,n., ,„• tl... trnsio,, „f th,. ,v,, ,^n,,.,,. t,,,.,„^ ^^_.^, ^_^^,^,

nu],s..n„.,„at..|y, th,.,,^.!, it is „.,t ,,uit.. a...-,.,-at.. t., .|.> s„
)In .m .... that th.. t..,.si,„. .>f tl... ..y.- ...ay he k..pt „,,, „o,-k

must Ik. ,1,„... hy tl... ,„.^.a,.is ,,.,1 a ,..,„....,.fs .•..nsi.l.Ta-

.onw,ll,.,ak..it..vi.l..,,ttl.attl...s..,,.....,,,t'..,...ro.v,,,„.tlK.

tlu. ,l.,o. p,vssn.v. This ..<„.;,. ct...... has l„.;.i, ,,,,,,,,,
.•o,...lns,v..|y tiUf l,y ..xi.c..-i„,..„ts .,n ani.,.als, in whid, it is
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tuiiiiil lliiif tlic iiitiji.x'iiliir |H(>>iirc Collous [)us-.i\(lv r\nv
iliuiij,'!' Ill the p'licpil hl(MMl |(i(NMirc (I'lj^. M).

It i> (»l>\ i)ii<. tliat it imiNt lie tin- Hiii<l coiiNtitiiciit (if the

(((iittiits of the itIiiIh' «hi<li keeps up the intenuil pres>iirc.

Tliis tliiid tilU the aiiterictr mid posterior (liMmlMr and

oiiiparalile to tlie Ivinphperiiieattte> th itr( It i> (

ihich l)athes the ti>

IIK

lies 111 other parts of the ImkIs', and it

leed tlie lymph of the eye. In otiier parts of the

Ixidy the chief funelioii of tlie ly.iiph is to carry foo<i

iiiatirial to the tissue

IIK I t o carry awav

the effete prcMlilcts of

the cell iiietalM)lisni. It

has a further fiinclioii

of keeping; up the

nornial tissue tension.

Hoth of these functions

a t t a i n a u u n u sua!

decree of inipoi-bmce in

ill the case of the eve.

Hi. 7. |iiiii,'iiim of iiianoiiicirr placi-il

III I'liiiiiiiiinicaliiiii Willi ;iiiii'rinr

I'lminlxT. ^1 low I II).'- that the Moriiiul

W 1' hnvi- already seen intiiioniliir [.nssurc is iil«iiii 2.") luin.

I
of iMirciirv.

ke. Itlu "lei'esslty

injr up tlie normal tension of the eye. As re<rards the

nourishiueiit of the cells, our reyiew of the anatomy of the

eyi- has shown that tlieiv are liu-ffe areas, notably the whoK-
of the lens and the yitreous, which possess no blood

supply. They aiv dejK'ndi'iit entirely for their luitrition

upon the lymph.

If water were to be forced into an impirmeabk' elastic

Imii^, the internal pressure niifrlit 1k' kipt indefinitely aboye
the pressure upon the outside of the hii<r. Such an

iirrangement for keeping up the intraocular pressure would
!k' unsatistJictory owing to the function of the lymph in

nutrition. The stagnant fluid would soon los- ill its focxl

material, which would Ik> used up, and it . • ild become

2—z
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'"'"';;' -itl' tl,.. ,.M.,H.t,..l ,H-,Kln,.fs of tin. <rlls which
"""'""'•'^•.'N.'>v.l,.l..t,Ti,.M.,.mrt ,,,„„, th..,,,. H,.,Kr it

Fl( Traciii- (if right ciirotid liloo.l lin'ssiirc, iiitni,H'iiIari,re>siiirfr..„

the inM„en,-eof
, .,r„l,iu \ ( K , i-i,

'

..V'

" ^" ^""^ '""^^''

iiM. „,,,„- ,„ ,i„. „,.. -n,,. iv„,ph i, ,.„,„i„;„,|, |^.„,„
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rcni'Wt"!, hut at tlic sunu' tiiiu' it is ((iiiallv rapidly

iR'injr rt'iuovcd, and thii> tlic aiiioniit pri'siiit is kept

constant.

It lias bwn shown that in other parts of the hodv

lymph is tornii'd by filtration out (»t' the capillaries: the

aniou'it poured out and its chemical composition ari'

dependent uj)on the difference in pri'ssuiv on the two sides

of the filteritiff menil)rane, i.e., the capillary wall. On the

one side thei'e is the relativi'lv hii;h int lacapiilarv pressure,

on the other the \o\\ tissue tension. Mxactlv the same

is fomid to he tlu' case in the eve. Ili're the intracapillarv

pressure is higher than in othei' parts of the hodv, hut the

extracapillary pressure is also hi^hei' than usual, being

as nnich as tiH nun. of mercury, /.c, the inti'aocular

pi'essurt'. The difference lu'tween the two pressures is,

however, less in the eye than elsewhere. Consec|uentl\' we

may expect to find on the one hand that the amount

of lymj)h produced in a (riven time is small, and on the

other liand tliat its chemical composition will differ

materially from that of lymph elsewhere. Hoth these

conjectuix's have been substantiated. The rate of pro-

duction is so slow that it probably takes nearlv an hour

for the a(jueous in the anterioi- chamber to l)e I'eiiewed.

The chemical composition of the acpieous is couNistent with

the view that filtration is n'oing on at a small diff'eri'uce of

pressures, for imder these circumstances we shall expt'ct

very little of the large-moleculed proteids of the blood to

be able to get through the ca[)illarv wall. As a matter

of fact the atjueous contains excessivelv little proteid

(()'04;5 per cent.). In spite of tlii' fact that the I'onditions

of the production of acpieous are con>istent with the view

that it is a simple process of filtration, it is more geiu'rally

spoki'u of as a seen tion.

\\\' iia\<' alreac'y noticed the resemblance of tlie ciliary

|)rocesses to the glomeruli of tlii' kidnew It is always
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""i^.'.-ous,o,l..,l,uvpl.vMolo^i,..l,U.,,,i„„n-,„n,
striicliic,. illlone. hut III

"ii-itoiiiicnl

''""''"'.'.''•l-in-..»l,.ili,,,.vl«,,lv,,,,.',,,
, i"

;';::„":: " «.... ,:;;;;
'

"'""-"I". >i« r,„„„,i,„„i H,.. ,.„. ,,„„,ii,

"'l'-''-"""rH,,.iri«i»,l.,„,,,,,,H,,,;,,,,„,,,f
,

.

,.,:;:"::';";„;"
"-""'"'> « •' -.--•"J'"^nii, \tr ric ;iiii iixiiiw 1 II .

'

a(j. icons IS iH.in.Hlly s.ricted. Wetheivfoiv ..o.ulii.K. tint tl..
-V—^^"-

^^.• ...ay

r "" '"I'li'o'i'^ i-' "sirrctfd" |)v flu.ciliarv nroccssis.
<^'nui dj the

viticoi,
. uliicli it iiomislK's. •^ituat,.,! in till, vitmnis.

•
ftn the. latt,..- .lisan.Hais.

'J'],,. IvMmh ,W f..,. .'uy.npli of tlu. \itm)ii.s

1" >.-.>n,l..„. Iv„,|,l, ,|,„,..- M„T„,„„li„.. II,, ,,„,,,,, „

,7';;;'""^'';;' i.*'-— .i 'J,:,.,J" i
'..:"> "'""" l""l'"rtl..>i „( II,, I, ,, ,„,„, , ....

'>

}i>'\>U |>i(„lii„^| |,v III",M PIJK...S..S as ..K.Mtiono.l-p,.ol>ablv not a tmu.tl,
t^'..Kis,ts,..„n.,.in„u...u.l........

WliatlKvo,,
''""•"""'•

^ ''' '-- '^''-b -1.1 tliat it pass!
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t'()i"ur(U into the anterior clifiuilH'i'. It was at oni- time

tlioiiu'lit that it transuded tlnoiioli tlu' cornea and eseaped

into the conjuiictixal sac. 'I'liis is not so : it is now known

that it Hlters away throuj^h the antfle of the anterior

i-haniher into the venous ph'XUs whieh is railed the canal of

Sc'hleunn. Having' passed into the canal of Schlennn

the effete Ivniph is cari'ied awav h\ the anterior ciliarv

veins.

It iMiylit he expected tiiat so vascular a tissue as the

choroid is concerned in the production of Ivniph. It is

probable, liowever, that it produces oidv sufficient to

nourish its own tissues and the outi'r lavers of the retina.

The retinal capillaries extend no deepei- into the retina

than the outer reticular layer; conse(|uentlv tlie rods and
cones and the piiiinent epithelium are dependent upon the

clioioid f()r their nutrition. The choroidal Ivniph jiasses

out of the eye chiefly hy way of perivascular Ivmph spaces

aroinid the vorticose veins, a smal' ((uantitv passing into

the suhchoroidal space and so into the Ivmph sheaths of

the posterior ciliary vessels. The retinal Ivmph passes

away hy perivascular lymph sheaths throuffh the op'

ner\e into the va<rinal space. The retina and choroid,

thi'U, oidy priMhice a sufliciencv of Ivmph for their ow.i

rei|uirements. and have nothinjr to do with sustaining the

intraocular tension.

Similarly it mit^ht be thoufplit that the vascular iris

])rovided some of the a(|ueous. It is not easv to disprove

this hypothesis, but it is easv to shr)\\ that the ii-is is to

some extent concerned in absorption, and it is highlv

improlwihle that the sami- structure carries on such

opposite functions.

It has already Ik'cu stated that sharp imajres of external

objects must Ix' formed upon tho retina if the latter are to

l)e seen clearly. HefoiX' considering how this is effected it

will 1h' advisable to refresh the rea<ler"s memorv upon the



•>i i)isi..\.-i;s or rill.; i v|,

'lcMnrntarv,Mi„npl....,to,.ti
u,M,i,| Mnoii^lv iunms.

:''"",' ''"^""'''" ''"'* ^'"'•' " 'iH. .l,a:;noM..HM.Il,..,K..
'" 11" tnatnirnt. of .Iwas.. of tl.,. .v.- 1. i„,po..ii,l.. ,t
v:d. ,.K..„.nl,ny |.n,ui|,l..> „f „|,M,,s as a.v ..t »ortl, I,,,.,,

arc not tli(ii-()i|M|i|\- iiiastcicd.

\i U
I

t

s I
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i:i.i-.\ii:vrAia (M'tk^.

1 1- i«- ;i t'uiiiiliai- facf lliat a caiHllc Haiiic i'iiiit> linlit in all

(lirictioii^. The linlil i> I raii-~iiiil ted in >traiiiht liius, so

that we iiia\ iiu.iLiinc the lii;lit coinini;' tVoiii the caiKlIc a>

(•()ii--ist inn- of ail iinincn>c iimiil)ci' of straight lines, all

iiitiisii't iiiii' 'I' ><>inc part of tlir llainc. If \\r coiisidiT a

iiiiniitc |)oint in the tlanic, then all the stiaii;'ht lines

«lii(li ii'oss in tins point nia\ lie said to diMii^c from it.

Kach of these li\ potlu'tical

stfainht lines js called a rav.

Nou. e\ei\ point on snch

a ra\ repi'eseiits. or is the

iinan'e of. the point of liii'ht

lioni which it springs, 'i'liis

is shown \ei'\' ilearlv hv a

simple expeiinient carried ont

in a d;irl\ room. Make a pin-

hole in a piece of cardhoard

(I'ii;-. !). A), and hold thecard-

ho.ird in front of t he candle ((") af a little distance from it.

Heyond the cardboard hold up a white screen (H), so that

the cardhoard is between the screen and the landle. A dim

imaii'e (I)) of the tlanie \\ ill be throw n upon the screi'n. and

it will l)e noticed that it is n[)side down, /.(..an inverted

im;in-e of the tiame is t'oinied. This is due to the fact that

the cardboard cuts off all t he lavs of liirlit from the candle

except siich as can pass through the hole. The onlv ravs

from the top ot the flame \vhieh can pass thr xiiih the liole

ail' those which are cai|i;lit upon the lower [lart of the

iMi:. ;•.
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srivcn. 'I'l.rv ivpiVMut 1}„. t,.|, uCtl,,. (I,.,,,... ; I,,.,,,-,. Hu.y
'-!"'"l'"v .t. sl,a,u. .•..•.„r;,t,.|v. Tl,.. iuKtov i^ vrrv .li.i,

'"•'•anM. unlv a i\: ray. uf Ij.l.t .au ,.a» tl,n..,^|. tl...
>..iall huU: Nnu niakc auotluT lu.l,. a littl,. .listaiur
away tn,,,. the first. An-.tlicr i.n..rf,.,l in.aov of tlic Hh.uc
'- M.n. If a .1,,/,,, l,oli.> ar.. „ia(lc.,a dczu, inia-rs appear
It tu., |,„1.. ar.. v..ry ,.|.,s,. t.,o...th..r tlu- i,„au-..s will
ov.rlap. It a lar-.. i„.l,. is „wi<l.., m. inanv imau-,.s <,v,.rlap
H.at all r..s..,nl.la,u... to the ..rioinal Ha.M..'is lost, aii.l pari
«>t tl... M-r...... I.,...,,,,,,., ,„iif.,r.„|y ill,i,„i„at...i. If «,• take

away tlio car.lhoar.l alt.)i;i.tlii'r

till' wliol.. stric... l)...dim.s illii-

iniiiati'd, and w.. now know that
tliis is lu.airs.' wv l.avc iu\

iiitiiiit.. iiiiiiil)i.r of iiiiancs .)f

tlic tiaii... all ovi'ilappino- ..arh

oth..]..

Lu^hf travels witli (litrcri'iit

v(.lo..itifs in (lifferi.rit iiiclia.

It tl... velocity is less in ,„n.

iiifiliiim than anotliei- the first

iiiediuiii is said to he optically

deiisi'r than tl... s.'cond.

Wh.'n lio-ht, trui'llino- in
•"" ""•'"""< "i**'t^ another n...,liu,n it l„...aks np int.,
t".. paits: part is n,lninl bac-k i,.to the first n.e.li.n,.
[•art IS ,.,./,•„,./,,/ i„t„ ,|„. ^,.^,„,,,, „„,,,j,„„ ^^.

^,^^_
.M.to„.l ,.„,li,n., is .,pa.|„e n...... .,f th.. li-rht is refi.a.te.i.

Hkki.k.'iion.

I-.t PS now ..onsi,l..r what l,app..ns to a rav of li-ht
^M"^;m, t.av..il,n^r ,„ ,„„. „„,|i„M,, it is .eH..,.te.l fr.,n. the
M.rtace of a .lens..r nu..Iiu.n. UV hav,. ahva.lv sai.j that
it«< d,r....tion is alt..r...l. H..ti,r,. it ....-ets the snrfU..,. it is
'''"^•<1 'i» ".eule.it ,ay; aft..r it leav.-s the ^.irtlu.e it is

I'lc. 111. ri,,. nu- fioiii 1'

which -tiikr-thc luirr.ir

AH iit Q is rcHcct..,! t.i

1!. SI) that l'(,i Mild ()li
nv in the siini. plntK..
viz.. that iif the |>ii|irr,

Hid the aii,i;lr nf ,„(.-

dclIC", ;, i- rijllMl 1,1 th|.

.|IIL.|c (if rrl|.',li,,|i, ,-.
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(alltd tlic i( fleeted i;iv. It" n line is drawn at riirlit

alleles to the Miifaee at tiie |K>iiit where the iiicideiit ray

meets it, it is toiiiid to U' an iiivariahli' rule that the

iiieideiit ray makes the same aiij^le with this Hue, whieh

i> called the iiormaU that the reHected rav makes with

it. I'lit ill formal laii^iiai,re, this law of reHeetioii is that

hir (til siirl'afi's tin' uiKilr of' iin idi ttcf is iijital to the anqle

(il rifJictioii. mill in in tlir samr pUuic with it (l''i^. 10).

I'liiiic Mirroin. - Let lis apply this rule to an ordinary

Hat mirror (V\'^. 11). If

1* is a luminous point in

fiont of the mii'ror AH,
till- ray ly will Ik' re-

flected towards R, and

the ray I'S towards 'i'

;

/.('., the ii'tlected i-a\s

(»)R and S'i' appear to

come from ;*, a point as

far iK'hind the mirror as

1* is in front of it. As
the rays QU and ST
have to he prcMluced

l)ackwards in order that

they may nieit, no real

image is for,, -d. and such an image is called a virtual

imagi-. Note that the rays reHected from a j)lane mirror

are divergent. 'i'he same reasoning holds good for

every point on the object I'V, its image Ix-ing ]>r as far

iK'hind the mirror as the object is in front of it : moreover,

the size of the image is e(|ual to tliat of the ohjirt.

Concitri' Mirrors.—Here the normal to the snrfiui' is

the rudins of the sphere. If All (l-'ig. 1^) is part of the

section of a eoncavi' mirror and PB is an object, K Ix-ing

the centre of the sphere, then the line IIKH is called the
axis, and II the apex of the mirror. Tlu' rav PK throufrh

P*- —

(

y
'Id. II.



'-'^
i)isi:.\si;s oi' thi; mm;.

tl..T.-nfn. „rtl„. .ph.,,. uill ..Inion.lvl... .vfl.rtnlal..,,,,.
itx'lt, s„ thai th.. inia-,. ..f I» nuiNt h.. ,.i, I'K. Th,. n.'v
'•A, pan.ll.l t.. tl,,. ...xi^, uill „„,., I'K j„

I,, 11.,,,,,^, ;;

f'"' ""•^,i;<' "f I'. N..U it is toniul that a, nus ,,ara!ld
t"Hu. aMsan.l „nt ^,,•v far nunnv^ fVo,,, it .iit th.. axi.
'" lli.sai,,.. point. K, ,,,„| this point hi^rts thr line IIK
""-I"""' '-•••'ll'-ltli.' l-rinnpal fonis „f th.. nnm.r If
'!" "I'.l'<f l'l{ u.n. rM„oN...| a v.,-v o,vat .listancv a«av
'''"" "" •""•''"• '" tt"' 'avs whirl, f.ll „p„na s.nall
portu.nnt th.. niim.r n.ar \\ u.H,l,Miv..rnv s„ littl.. fnan
-u^i otlur that th..v u.n.l.l .|| ],, pradi^allv paralM t.,

Hll.an.l th.. nnan.. „f PH u..mI.I I,.. ..xtrnn.lv sn.all and

Vu,. 12.

Mtnat...! al V. In ..a.h of th.'s.. Vases flu- i.„ai.v is an
inverted one of the ()i)i..et.

It is an axiom of opties that the direction of tlie rays
i> .vv..rsil,le. Hen.v. if ,,h uere an ohjeet. it wo,,!,)
I.av,. ,ts nnaov at I'M, an.i if tlu'r,- ^.vn an ohjeet at F
all H.e rays \unn it r,.H..,ted l.v the nn-rr..r \voul.l Ik'
parallel to the axis, au.l the inia-e would he intinitelv
larire and situated at infinitv.

Whal uould happ,.n if tli.. ohjeet u..re situated hetueen
!• an.l II r In that <as,.

, Fiu-. pj, th. ravs would diver-e
af>..r reHeetion a. if tluy ean... from an ohjeet behind
tl.f unrror. nuuh as tlu'v <lo with a plane nn'rror. The
nna-.. .w.ul.l therefore k- a virtual on.., sihiate.l behind
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the niii'ior : it uoiild he cicct ,'111(1 laii;fr tluiii tlic

object.

'I'lii' ini|>()it;tiit t';:(t ti> rrmiiiil)('r witli rcL;'ai'<l Ut

/'•;

I'm;, i:!^— I'll.' ia\ rnini r|,.;,>inrl to I hi :i\i~ 1^ n II.tIkI i Im ,m_'Ii I-', liir

|iniici|i:il Inrii,. Til.' rav 11' i-^ irllcclfl inirallcl l^ llir a\i~. TIm lay
K r i- Manual to I lie siniiK'f. ami is llurcrdn irl|. linl Mil ii-rlf. A]\y
n\ I) (,r I licsc lay- will eivr I lii' -it nation of y;, the iinaL'r nl I'.

coiiciiM' mirrors is tliut it' tlic ol)ji'(t is t'artlici' a\va\- tVoiii

till' uiirroi' than its focal distance, i.r.. than halt' its

radius ot' <-iir\atiire, the iniau;e is a ical inverted one

.siiuated also in front of tlu' niiiioi'. 'I'iiis is the condition

p A/

---,,_

B Hi lb F K

Fli;. II.— Itclln-iioii liy a c.iiM'x iiurrnr. Tli,' ilisri :|it ion of Kij:. K!

a|i)ilic- I'inally to i hi- ca-r.

wliich is almost always piisent in the ordinarv usi^ of

oplithahnic in.strumen ts.

Conver Mirmr-i.—\Ve are not accustomed to usi' convex

mirrors in ophtlialmic instruments, l)ut it is necessary

to know what happens with them since the cornea acts

as a convex mirror. Here, as will Ix' st'eii from Fi^. 14,

the imaw is alwavs vii-tutd, ernt. and smaller than the
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"

••''.I-'- A^ "'M, tl... n.nnn.. num.,-, ,C ,|,, „|,,,,, j^ ,,

""-"">•""•"" i'-^- -I' '" -'nah..! ., tl,.. pn„..,,,.;i
*'"""

'•'•;
;"

•' '''^•"••" ' ^1 '-. l-lf tin. .a.ln,. ..,
»iir\;iliiiv ImIiiikI III,, iiiirn.r.

l{lHt,\(
I l(>\.

\\V ii.-n.. M.,u t,.r..n>i,l,.,ul,...t lia,.,M.„. tn II„. n.f,a<.t..<I
''^ "'"•" •'- ""•"'<"' -'^v. trav..||i„^n, ,.„.., .....luHu.,,/
••'"" ""'•^ ••'" "I'ti'-.'llv .IniMT UM..!:,,,,,. ,..,/ „.|,i.. uv
''''' '''•'•"'^ "''•' "'•'t "" I'u'it uiji ,„.„ ,;„,,| „„„,,.

-I""I.V- It follow >

• liivctly (idiii this facl

tliat it will !)(. ,,> ,,,;,.,!

tow.iids the iKiinial to

• lie Miifacc. and it will

l)c iiioi-i' (lc\iat(.il Hie

.U'lvatcr tlic (litnTciicc

ill optical (Iciisitv Ih'-

t\M'fii llic two nicdia.

If tlu. ({(.iisity of aif is

fakfii as unity, then

the ratio of its density
I'l'.- 1.". H I'l-a'iinn i,y;i |.i;,iK-laiiiiii.i. totl'at of the second

mcdiiini is called thi'
""''

' '." ''.'fortiun of the niediinn.

Phn,r L,nn,nu.-L.i us >ce .hat happens uhen an
";<-"l-"f 'ay, such as I^ (ImV l/,). n.eets the surface of a
plate of .lass .ith parallel sides. If .i|| ),. ,,,,h„,,,|
towards the normal. .A. Wh,„ the rav passes out of the
^Wass on the other side, it will ohvio.islv he deHecte.l
a«^u- tron, the new norn.al, c,/, .just as nn.ch as I^ was
.K'H.rt,.d towards it. Hence th.. en.ero.„ut rav US will
'•;' J''"\''""^' ^" fl" ''-i'l""t .'ay IV. If ,|„; |,.,t„ „t-
f^lass ,s v..n- thin, liS u,|| be pra.ticallv conti .us
with Py.
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I'ri.iiiix. II vw- i'li.iii'ilif one ^iilf {( '!)) of tlic pl.ltc ill tile

l.i-l tiiinri' t(i i(\()l\f Kiiind U. "c >li;ill !)<• alilc to iiiidi r-

>.l.iii(l the nature of rttVactioii hv a |)ri-iii. i^H "ill now

make a lain'ir uiiLcIf "illi tiic new iionnal </ tliaii it did

witii the old one ''/. ( 'onNiMjiiinl l\ tlic any;lc ot iitrac-

tioii \vill aUo l)f laiii<f, (.('.. tlic lie" direction ot tlie

ciiieryent ia\ \sill l)e U'l'. In oilier "onK, tlie ray is

deviated toxvard- tlie ha^e of the pii-iii.

Tile lav r<, Its in I'ii;. Hi i> ^aid to pas^ s\ inniet lically

tliKiii^li tlie [nisni. I'lidcr these eiiciini^tanees, if the

[irisiii is made

ot crown .n'las>,

tin deviation of

the ra\ is a[i-

|) r o \ i III a I e 1
\-

e(|iial to half the

refract in"' an<fle

of tlie i)risni, it.

\> e are acciis-

toiiied to project

ohlects alont:

the direction of

the ijivs of lio'lit

as they enter the

eye, and in doinji; so we ij^norc tlie effect of refraction

since it enters relativelv littli' into our evervdav

ixperience. If. therefoie, we look at a candle V throujrh

a prism, as in I'ie;. IT, the lielit will appear to come
from ji. Objects, then, seen tiii()ue;li a prisni, appear

ilisplaced towards tlu' api'X of the prisni.

Li'tiai's.— Ordinaiy li'nses are pii'ces of olass with

s|)lierical surfaces. The line passinjv tlirou<rh the ci'iitres

of curvature of tlu' surfaces is called the axis of the lens.

I'ii;. 18 shows tin- chief vai'ieties of lenses, v i/., (1) bi-

convex, (i2) biconcave, (;J) plano-convex, (4) plano-concave.
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.

"'''"'""I "t
.1 l.lV,,„v,N l,„. M|,nM ,,,N.Mt lloht u„,t„„.

''• '^ "'' ^""''"' '""I'''! "-mI,| „..,„• IC ,( „,,,. n.,,|,.„v,"|

"'"'" '"'''''"' ''.^^ "' |'.n-..ll,.| In Ih. ,.,Ni. 11,,. \ uill 1„.
''''"'"' '" ^"''' ' '"•"in,,- t|,.,| II,,., ,,11 ,,,„, II,,.,, ,„ ,„

;'
^"'-''' I"""' "l'"M Hm nth,., s„i...,,t|„. I,.,,.. ',-|„^ |„„,,|

'^ '""''' "" i""'<i|Ml I.,..,,. ..! ||„. |..„>. ..,,,,1 ,U,|„|,„„...
'''"" "" ''"^ '^ ••'il''l Ml. In,.,, I ,|„h,„..,. ,„. |,.„..,|, „,.

•Ih' Ii 11-. W||,||

lllc lci|> ll;i> Ml,

"•'iiic imdiiiiii.

' .'/.. air, on c.-icli

-P ^''1'' of ,1, ||„.

' " <> pniici |),.| i

toii, II. IC on cacl,

•"KIi- cI the 1,1,-,

•iif -itii.-itcd ,||

fijiial (li>faiic(.-

fi'iiii jj. |.',,|.
>||lac.fMi,'i,t nf ol,j,.cts vrii tlirr,M"l,

il,!')"'-'"-

^' '"'>•' I' :'l>l'c:.rst,>l,o.situHtT,l "illl n-las- IcllM.s

<'t low poucr 111,.

, , ,1 ,.
'ocal (list;, lice is

''I""' '"'I- ra,l,u.o(n,nalur..oni,..
t u.. Mufan. wl,,.,,

li'-.-nv...,„allvnn...,|. If 1 1,.,,-,, i. , I,,,.,.! a v.-rv Ion.-
.l:.ta,„va^^a.v tron, tl,,. 1..,,.. 11,.. rav- .^Unh .-o,,,.. from i'i

7:'7"''';;f>l'''-l''''- ",.n.v,nll,i...a..a„i,„a...of,|u.
'VH ".111... ion,K.|ln (lu.|,.„.at ,t. ,.nnn,.al ton,, ; it

;'"'•;•"—•^••''•""'--VMnalL If flu. oh,..., ,. n.,a,|,,,llv
•>i-'>iiuht maiH.r an.l ,i,.an r |o flu. Irus , Fin-, o,,,

|,,^. ,•„,.,„;,

"'"'';•••''' '^"•""'•""•1 '^"""r tVou, ,t; fn„„ Ik.,,,,,..,,;.
Mnaht.,1! ...,.„

la.,,..,a,„ila,-.,.,..,„„,l.ul,..,Mh..ol,i..t
'^ ;.t flu. i„„,n,.al fo,„s, (],, „„,..,. ,,i„ ,,,,^,. ,.^,^.^,^,^,^j ^^^
'""""^"""•* ' "i'l '" iii'ii,:t..|v la:nv. >., , all thr .-iv
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M'Iiil; IVoim tlic ((Kicct .-il llic |il Ill<i|i.|l ("(Kll^ ,l|-.' n;il;lilt

lo II ic .1X1^ ami III c.ii Il III Inr .il'lrl' ii I'larl lull

III

It' III

il)|irt Is hniiinlil still iliisrf III llir liiis Ihali ll> Iiiia

lislaiicr ( l^'ii;. '^1) il will III- tniiiiil tlial lU iiiiauc >> a

KiK. is. lyi" if l.nH's.

\ iiliial iiiir licliinil tlic (il)'n(t, and that il iscrrct and lar^ir

than the (ihjcit. 'I'hf positions of tlir iihjrct and iniaur

hrar a contant irlat ionslii|i to each otlur and an- callid

coniiiU'atr loci.

'I'licir is a point in tlic iniildK' of a l)iroii\i\ Iriis which

Fii;. I'.t.

Is called its optical centre. With thin lenses any ray

\\hiili pa.ssi's thidUi^h this point is pnictically not de\iated

at all. It is easy to understand wiiy tl.is is so. If IN^HS

(I'if;'. '^2) is snch u rav and tanifents aic ihawii to the two

sinfacis at tiie points (,) and K, these two tanu'iits will he

l).K. !J
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I'"7"*'' *" ''^'•'' "*'"'•• r.,nsc..,,H.ntlv, tl„. l..n.s :u-\< for
sud, u ray vxarily as if it ....v a plaf. with parallc.) si.l..,
'^'''' "^' •'-v-^l'--"ly sc... il.at in M,d. a .as. tl... ..,,...,•...,,.

''I';. L'o. riu> niv I'K, l';;ran,.l tn tlu' axis, i. ivfracf,! tLnm-l, fh,.

f"cu>, is r,.fr,ctt.,l I'^raltl , ,.
^^ '.I'

.•
t hrcut'li tl„. first ,,rincM|,al

k'lv.-s ,l„. situation „f /;, ,h, ima..,. ,,f V.
"' ^''" "^ ''"''-' '•'•^••^

my is patallol to its „,-i.i„a] dhvrWon. If tl.o l.f.s is vctv
nn tla. ,vfractc.,l ray will Ik- practicvUlv r..„ti,uK,us with

tilt' incuk'nt niv.

ir w. k,.„w tlu.sc. f;.cts, ^i..,thut fays pa.si„g thn>ugh

s:

l-'Ki. 21.-11,,. .lus. ripticM ,,f h,,, 2(1 a,,,,ii,.s ,.,,„„nv ,„
ti^rnrc.

tins

the ojrtic.d .v.,t.v a.v ,„>t .l^viatai, an.l that favs passi.,.
throu^i^h tlH. prnu.ipal f.K-t.s are paralld to tlu."axis aftJV
rdractio,,, w. .a., .asily ,on.tmv\ th. in.aire of ,... oburt
"I any u-.u',, position. 'I'Jnis, i„ Fi„, ^O, if PH is' ai,
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()l)i(«^ the my VO tliroiigh the ()|,ti(ftl cciitrc O will not
Ik' (liviuted

; the my I'K pHr..;k.l to tlu- axis will , .lss

through the wt-oiid priiuipul focus F^ ; and tht" my PF,
through the first principal focus will Ix' parallel to the
axis after refrac-tion. Henc-e ph must Ix" the image of I'H.

The effect of a hiconc-ave lens upon rays of light
meeting it is very simila.- to what would occur if it wx-re
replacc-d by two prisms set apex to apex (Fig. iiii).

Here, if the incident rays are parallel to the axis they
will be divergent after refraction, and the amount of
divergence of the indi-

vidual rays will be

such that if they are

produced backwards

they will all cross the

axis in a single point

upon the same side of

the lens that thev

came from. This and
the corresponding
point on the other side

of the lens are called

the principal foci. The
biccncaye lens also has an optical centre, situated upon the
axis within it and having the same properties as in the case
of the convex lens. The image of any object formed by
a concave lens can be constructed in exactly the same
inan.ier as for a convex lens (Fig. 24). It will be found
that ni every position of the objec-t the image is always
virtual, erect and smaller than the object.

Plano-convex and plano-concave lenses act like bicon-
vex and bic-onc-ave resf)ectively, but in them the optical
centre is „n the cur\.<l surface at the point wherc: the
axis cuts it. Menisci ac-t as convex or concave lenses
according as the convex or the concave surfac-e has the

Fkj. 22.— I'ropiTties of tlio optical
centre of a lens.
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•iicatcr ti!r\;iliirc. In tluni tlii' <)|,i(!il (•ciitrc is oiitsidt

tl U' K'lls.

It Will li;i\c l)ccli no

Iciis vario iiivcrx'lv a- tlic t'ocal distaii

\'\i.-vt\ tliat the rctraitivf pdwcr of a

cf, i.,\, a I' "s u itli

Kic, 2:i.

a short tcKJil distaiKc will lu'iid tlie rays morf tluin ono

with ii loiitfcr t'ocal distance. It is necessary to liave some
system of iuiml)eriiin- lenses so as to indicate tlieir retractive

Fic. LM.-Thr (lis (-'"'I'ti' f i''i,i.'. L'li a|ii,lic> r.|imiiy in this ti'jurc.

power. 'I'he most con\eiiiint system lor ophthalmic [)ur-

poses is that uliich takes a lens with a focal (hstaiice of

1 metre as a standard. Such a lens is said to have a
refractivi' power of 1 tlioptn'. \ lens with a focal len<fth

of half a metre will 1h' twice as stroii"' as one whose focal
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Icii"-tli is 1 inctrt': tin- irfnu'tivc powiT of micIi a lens is

"tore '2 (li(>i)tri': M iiiilarlv, fi ;J I) C-i ilioptiv) Ions

has a focal Iciiirtli of oiii'-tliinl of a iiictri', or JJiJ cni.

4 I) Inis, .) cm. and so on. It IS iiiinoi'tant to

IVllU'llllH'lIht tliat ill tl

cciitiiiu'trc or a nil

ii> svstcin tlic standard is a nictiv, not

liiiictrc; otluTwisc confusion inav

arise.

A'nscs were foriiiicrlv ntmiiHrcc I accordinii; to their focal

leiiytlis measured in inclu's. Since tlu' inch has a ditferent

value in ditierent places, tlie inetiiod is un.satisfactorv.

IVescriptions for spectacles are, however, sometimes met

with in tliis notation. They are easily transformed into

ilx'riiij; that there are 40the <ho[)tric system by remeii

inches (rouglily, or 'Mi Paris inches) in 1 metre. There-

fore a 40 inch lens = 1 1) ; a '20 inch lens = ii I) ; a 4 inch

= 10 1) ; and so on : a lens of focal lengtli = 440
lens

P u'ls nu he, = f = » 1).

Convex lenses are iiuhcated by a phis sii^n (+ ), concave

)v a minus

Cvlindrici

( _ ) siifii before the nnniber.

lenses are also used in oj)htlialniol<)ffy ; ttieirth

nature and use wi 11 be considered at a later stajfe.

Tlle acconipanviny; diagram (l''i<f. 2o) indicates the usiu'l

arraii<renieii t of 1 eiises. itc, in the trial c/ise,

We often wish to find out whether a lens is convex or

concave aiK 1 what its refractive power i^ The ri' are

M'veral ways of doing this, but the simplest is with the

a>sistance of the trial case. Hold a convex lens up luvir

1 look at (Hstaiit objects through it ; then move

le to side : the <li>tant objects will

tl le eve aii(

the lens a little from si(

th

III to move ill tlu- opposite direction to that in which

peat the proces> with a concaveleiw Is moved If we r(

lis the obii'cts sirm to move in tlie same <direct ion as th

lell> 'I'l u' reason is to Ix' found in the fact that a convex
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Iciis tonus (111 iiiv('rt:(i, uliilst u coiicfivc forms jui erect

imnyc. it' \M' place two lenses of opposite s\^\\ but ecjiiul

( urvatiiri' in cont.'ut with oiii- another the combination

"ill make a plate with parallel sides : such a plate, as we

know, does not practically di'Hect the rays of light at all.

Hence \M' can deteiniine the strenjrth of a lens by exactly

neutralisinjr it witii a lens of the opposite sij^n out of tlii'

trial case. Ix't us take a concrete example, a particular

lens which we wish to determine. We hold it up and find

that distant objects seem to move in the opposite direction

to the lens. We know that it is a convex lens. We then

put a wi'ak conca\c' k'us in contact with it and repeat the

process. Wefindthat

with a - 2 I) lens

objects still seem to

move in the op|)osite

direction, though not

so nnich. With a

- 3 1) lens there is

only a trace of move-

ment, and with a

— !J'.5 1) lens there is no movement at all. We conclude

that the original lens was -|- 'i'5 D. In performing this

test it is important to have the two lenses as closely in con-

tact as possibli', and also to have their centres in contact.

If the centre of one lens is higher than tliat of the other

they will o!)viously not counteract each other exactly. If

thev are not in contact the result will be either too high

or too low.

When the lenses are in contiict the refractive power of the coni-

Iiinatiiiii i /') is equal to the alf,'ebraical sum of the refraetive powers

(if tlie two lenses ('/i, (/..): i.e., /-' ^ i/i i- (/.,, or ,,— -\- . where

F. f'i.J\, are th'^ respective focal distances (Fi^. '20;.

Suppcise. liciwi'vcr, that twn ronvox lenses arc x-jiaratcil by a

ili^tunce ' iFijr. 27). The lens .\ will make parallel rays ciin\erj;e

Fl(i. 2(1.
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TiiK vyv Sis Mil (i|)ti(al iiist niinciit \ci\ iiiiicli rociiihlis

.111 or(liii;irv |)liiitoor;i|)lii<- ciiiicm. The latter coii.M^ts of

a (lark cliaiiilKT uitli an apcrt iiic in tVoiif containiiit;- a

^Iroiit;- foiivcx l(ii>, and \\it!i a iiiovahlc hack luliiiui. The
elfect of the lens is exactly like that shown in I'ii.-. ^0.

I'H will represent the ohjirt to he photoj^raphed ; the

iiiovahle hack is adjusted so that it occupies the position

i)i' jili, in which case a sharp iwuv^v of the ohject will i)e

thrown upon the nroiind oiass wliicii forms the l)ack.

The urotmd ylass is then replaci'd hv a seiisitixc plate,

and the pliotoirraph is taken.

In *1r' lye the retiiui corroponds with the st'iisitive

plate. Instead of liavino- only one leiis in the front a|K'r-

tiire. represented hy tlie crystalline K'lis, there is also a
curved plate with parallel sides, *lie cornea, which acts

vvvy luiich like another lens. The ohject of this more
complicated arraiiyeiiU'iit is to shorten tlii' focal distance

of the systi'iii, so that the eye may \k- shorter and more
compact.

I''idiii this an ilouy uc si'i> that the eye. from the optical

point of view, acts like a strong- convex lens. We have
already stated that when a lens has the same mediiim on
each side of it the anterior and the posterior focal dis-

tances are eijiial to one ,•mot her. 'I'iiis is iKit the casein

the eye. Here the iiiediuin in front is air. whilst heliind

I he lens there is the \ itreoiis, w Inch has ;i higher refrac-

tive index, rather more than that of w.iter. Hence the

anterior ,iiid posterior priiuipal focal distances are not
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uw\ id the priiic-ipal tm-ns. IIciicc, if |))irallcl nivs fall

upon thf cornea, flu'V will Iw hroiiyht to a focus !2;5 nun.

Ix-liiiid it. Nov, the niys whidi nvv emitted hv a liiininoiis

Ixuly are (livci^rent. If, however, tlie object is a lon;r

distance away, tl>e indi\idiial rays in anv small bundle
will (liver>re so litMe from each other that thev may \h-

re<rarded as practically parallel. 'I'his is the case with

the small bundli-s of rays whi<'li are al)le to enter the

puj)il of tlie eye. Ileici', as in the case of a convex lens

(riih p. 'Mi), the inia<re formed by the eye of these distant

objects will Im.' situated a^ the principal focus, /.,., U'.i nnn.

B L

:iit._N'(.il:il (jniiii i.f ilic eve. visual iiiij:ii', ain
il>jrcl aiiil ?-ftiMiil inia'jf.

rclalivo >1ZL'>

k'hind the cornea. Hut that is exactly the distance of

the retina from the cornea in the normal eve. Hence wf
sir that the normal eye in its condition of rest is so

constituted that distant obji'cts form their imao;es upon
the retina (Fig. U9).

The o|)tic axis, prixhiced backwards to meet the retina,

cuts it almost exactly at tiie fovea centralis. Hence, any
distant object on the jjrolongation forwai'ds of the optic

axi> will have its image at the fovea, which is the Ix'st

spot for distinct \ ision.

\Vi' notice that, just as with a convex lens, the image
is inverted. It is re-inverted psychologically in the

brain.
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l<>(ll>, winv r:{s ill flic iii\ii|ii(' (Vc tln\ 1 i;i\<' iKil niilv conic
to a foCllv. Illlt ll.lVC <'UIII|MC||(<'|| I,, (livelier,.. Ill c.icl

i;;c will lie t'lirmcd ii|m)ii the nlina, andI.I iii'i'cd nil

ill i)

Ciact

I ca>c a

\ l>IOII

)c ini|)airr(l. Mich , (,imIi t K.ii- arc called cinii> of
loi I or iiiiii tiiijiiii (,i, [)ii\ali\c, ^t r/'T, iiica>iiic

iccordniii t o iiicaNiiii ). I II <-oiiliadi-.tiiictioii lo

" "I'iriiial coiidificdi is
li\ pcrmctropia and iiis()|)i.i (|

(ailed cnniictropia.

It lias already Im<ii stated lliat in optics Hi<. direct
of the lav^ is rcversihie. \.x-\

]()ii

(Is niiaj,niie a iniiiiite point
on the retina to he hnninon^. It will "l\e ( xit ruvs

which will (hvcfifi- in all diivctions. Some of tlH'sc I'avs

will meet the kiis and cornea and pass out of tlii' i'V(

Now, in the eniiiietropic cyi', those rays whidi j;ct thronoli
the pupil will have to Mil.mit to exactly tile same optical
deviations as the parallel rays fallinjr npoii the cornea
(lid wlien they passed into tlie eye and crme to a W
on the retina. IK
hilitv of tl

K-lls

u- lavs, tile ra

t'lice, on till' principle of the ri've

th

l-sl-

lys coming from a point on th
la will he paiallel to each other when thev leave th

retii

cyi' (Fi<'. ;2i)).

Suppose, howexer, that the eye is hyp<-rmet ropic

le lavs comniir
owiiii,' to hi-\\\ir too short (Fi-r. ;};J). ']'|

fioin a point on the retina will not have hail space U
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i;i,i:.Mi;vrAKv imivsi()[,()(;i( ai. oitks. r
lli.v I.Mx.. Hu. vy,;nw] ^^\\l ,n,ss in „ point (U) M,in(»l,..,v
in fn.nt ..ni>.. rvr ( I^- 'ih. Thv frntlKT tl... .vtinu i>

''•«"- »l- l.>.>, ,., .. Hm. Im^tIu... ;h,. ,h.^.,,T „f ,nv„,,ia, flu-
iMoiv ,„.,v..ri,n,,f tl„.v «ill Im., and tlu- ni-atvr to tli.- front

I'k;. m. m

-r:::i;'r:?S::;S,r;'''--'"---=>^;^

«>t tl,,. eye u.ll Ik. tl.e point where they cross. This point
.>aj.an, the eonjn^rate focus to the point o„ the retina,
""t ". tins nuse ,t is a real point. It is also calle.i the
remote or far point of the eye.

Where then is the far point of the enunetropic eye. >

^ f"cu> „„ ,1,, ,t„na l,v n.cans „f a suitaMc cn„Vex 1.".;

\ye have seen that in each of the other conditions it is
- H.rc. the rays en.itted fron. a ,)„int on the n-tina „KH..t
nrt.r e,nerg,n. fron. the eye. In tlie en.n.etro{,ic eye-
til.' cnergent rays an. paralK-l to each other. lint
l'|"""-l rays ...eet at infinity ; then-for^. the far point
"f tlie ennnetropic eye is at infinity.

It is ohvions that, in hypern.etropia, if ue Lnve the
'••'}^ th,. recpnsite an.ount of convergence Ix-foiv they
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•;A;-i^^-'

(liter the r\v ihcV will lir hioi |u|il lo ;i tncilv ll|M)n file

l-flllia. \\ ( r;iii do I his l)\ |)|,i(ii|o .( r(iii\i\ Icii^ in

ftoiit (if the eve ( I i- :',.')>. Tin, j. uliat i, (joili' l»v

iiicaii, of s|,cctii(l(-~. Tlic ivtVactivc oi- coiiNcrnciil poucr
ut a ((MIX ex Iciis i> the i(ci|)i(,ca| ,,f jt, iofal (ji^taiirc.

Hciicc ill li\ |)(riii(ti()|)ia of 1 I), a ((iii-cx l(ii> ot' 1 1)

'" 1 intlif focal distaiic.' iilaccd in contact uitli the
coi-iica uill (|ii((l |.arallcl ra_\ , touaid- a [joint 1 metre
lu'liind the eve./.,., (o the far [loiiit of the eve. Such
a len- acliiiij,- in c l)ii;ation viitii the ivfracti\e force

ot the eve ^U)llld lifiii^ tile la \ - loa fociis on | he r.^tina.

Hilt leiiM- eaiiiHit lie uon, in contact uitli the cornea.
"' "i"' I'li^ i^ placed :.'() nnii. in front of the cornea its

vn

L

Kit;. :i.;.— .\I,\,,|,i, ,.yr. rn,,Il,.l ,,„•,. I.^il mv- hmnjlil i,,a r..cii^
"" '!" I'

I
ilia l,v IIP all- (.r a -iiilal.lf ro|i.-a\r Iciiv

focal length uill Iia\e to iie 1 .ii:C() ,,;ii;. in-tead of 1 ,',»()()

mill. {ri,lr |.. K)). I. lit this smaM difU'reiicc is ne<^li,n-ii)le,

and we are acciistonied to iiieasiire errors of refraction
l»y the streiinlh of tlu' lens uhich is ri'.iuii d «hen
It is placed in the ordmarv position of a spectacle
lens (l-'io. ;}.")).

SiniilM-lv in iiivopia, ifue oiv,. the rays th,. ((jiiisite

anu.init of (li\erii,viice iiefore they enter the eve tliev

will l>e hroiiliht loa focus upon Ih.' retina. We" do this
l)y placiiio- a I'oiicase lens in front of the eve (l-'ie-. ;5()).

H.'i" ue should uant a - 1 1) |,.||s n, .-oiitact with the
cornea to corn ' a iiivopia of ! I). ,..„ an eye uIk.nc
'"' l'<"i't i- 1 nietre in front of the eve. Since the
e-iass has to he worn about .'J(» nun. in fionl of ll'- eve it



KLEMFATAHV PIIVSIOl.OGKAL oriKs. i!)

uill l.,-iM- to Ik- nitluT stroiifTt.,-, jr., it will have to Ik- of
a focal distaiici' of <)H0 miu. iiistc-ml of 1,()()() „ini.

'I'liiTi' is an a(lvaiitaj,'f in haviii<r the com'ctiiifr jrlasN

in aiiR'tropia in the position of the anterior focus of the
eve, iKraiise under these conditions tjie size of the
retinal imaire is exactly the same as if the eve were
et.mietropic (Fi^rs. ;i7, Jif)). Tlu anterior focus is about
liiiinn. in front of the eye, and this is so dose that the
In-'ies are apt to lub a^rai„st the {rlasses, soilinjr fhcni an('
cuisiniT discond'ort. Hence spectacles are usually pla-ed
>lij,'htly fai-ther a«ay. ^Ve liave already discoviTed one
effect of this, viz., that the cor.vex -lass in hypern.etropia
has to 1k' rather weaker, ar,d that the concave jrluss

in myopia has to Ik- slightly stronger. It also'^has
an effect upon the size of the retinal image, making
It larg •• in hyj: : metropia and .mailer myopia
(I'lgs. 40). The increase in .ize in hypermetropia
IN advantageous, h f the dinnnurion in myopia is a
disadvantage, especially in very high degrees. Con-
se<|uently in the latter the glasses ought to be made
to fit as closely to the eyes as possible, the eyelashes
being cut short if necessary.

We have seen that in every case the far point and
a point on the retina are coti jugate foci. Hence an
object situated at the far point of any eye will have a
Miarp image upon the ivtina (Fig. ;J4). This may Ix"

made clearer perhaps if we consider the myopic^ eye
from another point of vie«. We have seen

'

that tlie
rays from a point on the ivtina meet in fi x of the
eye at the far point. We may again use t principle
of revviNibility of rays. If there is a luminous point
•••t the far point, the rays emitted from it which enter
the eye will meet on the ivtina; in other wonls, the
image of an object at the far point uill Ik- upon the
retina.

y.K. ^
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Tom tl ii'si' ((nisideratioiis wf |

a |)aticiit with myopia cHtiriot sco <•]

«vini liow it is thut

I'lirly rliiiifTs whidi

can see
arc a loii^r distance away, whcr-as la-

which arc near. In common parlance, he is
"

M,i,'lite<!." H,. can see thin<rs at a distj

M-rcws up his eves. 'I'li

th in^rs

;}iort-

iice Ix'ttcr if he
i>< IS because he tlius

narn
makes a

)" sht t<. look throu-h, and this sht acts hke tl
lioii' in Hie ( ar(ll)()ar< hef(

le

crm myopia oi'it'inated in thi

)rc a candle (//,/,• p. 25). The

hilt Jv//, tl le Iye or countenance).

(Jeculiarity {fxvfw, to

'I'he patient with hypermetropia, on the other I

can see neither (hstant

ills eves at rest, snice the t;

land,
nor near objects clearly with

iir poii't

impossible to place an object at its sitiiat
see later that he is Ix'tter off tl

is virtual, and it is

lOll

lan
of acconniKKlation.

tl le mvoipe by

V shall

virtue

AN e have almidv seen that tl

distant objects clearly

ic emmetropc sees

he ravs i'n

or pra<'tical purposes object
I

{'M feet) awav t

the ri'tina.

)in such distant object

with his eves at rest.

s ai'e 1 learh pai

only

since

•allel.

roni the eve form cl

N more than (i metre?

ear images upo!

Till' condition of an eve, "tl

mett
, whether emmetropic, hvper

opic, or myopic, is called its refra<-t

accurately its static refract

ion, or more

to the eye at rest.

W'e have hithert

ion, since the ter 111 applies

o considered
refract i( >ii as are (hie t

)f the eve Id.rinl

o axial si

oiiiv such errors of
'I leiiiiiL^ o r lenirthening

i). It is not difficult to uiid
^tand that ametropia miirht h- due to otl
Ims, myopia might Ik" due to the refract

tl eye being too -An iUiS :

"oiild be I

in tl

ifti,

tl

•rough t to a foe

ler-

U'r causes.

ive power of
lis case [larallel ravs

Us in front of t}

'•< were in Its normal position. Increase

ic retina even

11 the refracti\e power of tl

or decrease
lie I ye might Iw due to t

4—

2

«o
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ouiscs. It iiiijfht Ih" due to iiltt'mtioii in tlu- refractive

iii<lie«'s of the iiu'<lia, or to ultenition in the eiirvu-

tiires of tlic refractive surfaces: aiiietropia due to these

causes is called iiidrr or riirratiirr (iiiictnipia i-esj)ectivelv.

Both are niiich less coiiiinoii than axial ametropia.

Index ametropia is verv rare, thoiij^h we shall have a

physioloijical e- imple of it later {ridf p. (iU).

Curvatnre ametropia has a special importance, not

Ki^'. 41. H,i-r of ail Irtiiic ciihimn, shnwiiip torus. I'hc sm;ill
sooti.iii to the ri-ht slin«- thi' radius of ciirvatur.' in tlic
vertical di-t'ctinn. ihr larfrc section that in the hori/.nntal.

Ix'caiise it jrives rise to simple hypermetropia or iiiyopia,

Init Ix'caiise it is the cause of anotlier very troublesome
error of refraction, call d (ititiijwatism. In nio-t eyes,

even if they are ametrnpic, the areas of the refractive

surfaces uncovi^red by the pupil and used in vision are

very nearly splierical. Somet^imes, however, thev are

not. In most of these cases it is the cornea which is at

fault, and the error is jri-nerally of such a natiux' tliat

this surface is flatter from >ide to side than it is from
above down«ar(ls. Hven in these cases the curvalures
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ill tlic \i'rtinil jiiid horizontal iiii'ridians art- lM)tli

splicrical, hut thr radius of cuiAattiic of thr hori/outal

iiifri(Maii is Ioiij^it than that of tlu' \iTtifal. IVrhaps

thi' prtssurc of tilt' lids on tlu' j^lolx- ti'iids to s(|ui'i'/i' it

alM)\r and Iwlow. A familiar fxaiiipU- of such a surface,

uliicli is Slid to have a t<>ric curvaturt', is si-en at the Iwise

of an ordinarv Ionic coluinn (Fij^. 41 ). Here the centre

(if curvature of the horizontal section is the s^uiie as that

of the coluinn, whilst the centre of curvature of the

\eitical section is in a line with the surface of the upper

Via. 42.— Sturm's ci< loiil. V V, vnticiil iiiLTidiaii of refract iiiL'

surface, luoie curve<l than 11 II, the lioriy.iiiual iiuriiliiiii. A.
H. ('. I). F, y, (I, sectidiis (if c.iii.iiil. Fnnu I! lo K is th.' focal
inlerval cf Sturm. 1 1 slmws the circle of least ilitfusion.

part of the cohiiiin. It is ohvious that any other section

of this surface than the vertical or horizontal will not 1k'

splierical liut elliptical.

What will Ix'tlie I'ftect of such a toric cornea upon the

nfraction of the eye r Clearly tlie more curved meridian

\Nill have more refractive or convergent power thtin

the less curved : hence if parallel rays fall upon the

surface the vertical rays will come to a focus sooner

Ihtui the horizontiil. The rays after refraction will

lie perfectly symmetrical when referred to the vertical

and horizontal planes. They will ha\e two fcR-i. The
"hole huiidle of rays is odleil Sturnrs conoid, and
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''"'•.7' •" •^"-. It . .liffi.-ult ,0 ,..,,,,...„,

'

-"1.H ....tM.n.oftlK. l,undl..or,H.„n1.,fn.v.swoul,l

siirfm-,. (Fii.-. 40, A— (i).

'"•P-^ ..cans., tlu. v..,-ti..al my, arr cnuT^i... „„„v
'•"•'•"^ "- "" '..-..ntal. AtiUI...w..-tK.arn:;sZ.

("MIC to a focus, wl.il.st the l.ori/onb-I
arc still .•oinriiriMo:: the section will l,c

a lioii/oiitai straip'it line. At C, 1)
•111(1 K the vertical rays are (livei|ri„J
iii'l the hori/ontal are still coiivcrjrjn.r
At one place i,, this focal interval tluTc
"ill Ix. a spot (D) „1h,,.,. tlu. vertical
mys hav,. ,!ivero-e,l f,,„„ the axis exactly
as MHich as the horizontal rays have
n.nverned towards it. Here the' section
•- a cncle, which is called the drclr of
ln,Ht di,i),„on. At !•' the horizontal ravs
n.n... to focus whilst the vertical a're
'l'verfr„,„... the section will Ix. a vei-tical
^traiirht Hue. Heyond this point, ,is at

..,.,1 ,1 ,.
^'' '*"^'' "''^^ "^' '-"vs are divero-i„,rand the seetiou uill •il>...,. i .• " '"^V'lfi

.Hip,,.
'" ''"'>^ iH'

a vertical oval or prolate

WJ'Ht will h,p,„,. if the retina is situated at eitherH^- points otsecti<.n. ,„ th. «rst place it is ohvio

: „ t

"""^'^ "" '^'"'^^-^
'^' •''"""'' -"' it is

tlat the cou<ht,on
,. .-alled asti-nuatisn, (^, privative

'^riyixa, a pouit ). If the retire. ,.nf fl

F '^'«'\(,

I . ,. ,

icriiia cuts the eonoK at A"lieit. none o the t-iw 1..,,, 1 ,.

• ,.
"''^^ <''>iiic- to a focus ev.TA-

iiicndiau will Iw. i„ H, ,. .
' * '>^ '" ^''^' ^''i""' '•'iKlition, though in
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(lirtiTciit (li'^n-w, as ill tlic- axial liyjRTiiiftropir eve : this

(•(Miditioii is HuTctorc called nniipoitinl lij/pninrfropic

(tstiiiiiuitiHiii. If the retina is at B tin- vertieal meridian
will be ill till' coiiditioii i)f an eiiinietiopic eve, whilst the
horizontal will still be in the eoiiditioii ot" a hvponiie-
tropic one: this eoiidition is ealled nimplr hiij,rn,i, tropic
<iHti,imi(tis„i. At (", 1), and K the vei-tieal meridian will

1m' in the eoiidition of a niyopie, and the horizontal still

ill that of a hyperiiietropic eye: this is ealled iiiUrtl

<i^ti:imufiHin. At V the vei-tieal meridian is still myopic,
whilst the horizontal is in the

same condition as in an emmetropic
eye : this is siiiiplr iiii/njiic (iHtiii-

matism. Heyond l\ as at G, both
nieridians are in the condition of

an axial myope, the rays haviiifr

crossed in the vitreous : this is cnui-

pnaud iiijiopir (ixthiiiiatinm. All

these positions of the retina are met
with in actual practice, though
probably there is often a combina-
tion of axial and ciirvatniv defects.

It will Ik' readily seen that such
H eoiidition cannot be corrected bv
means of any spherical lens. We innst obtain some
of aH'ectiiijr ,),u. set of rays more than the other,
means is found in cylindrical lenses.

Suppos.. CDKF is a evlinder of ojass ^Vur. 4;J) • \B
IS <'ulle,l the axis of the cylinder. If a slier is cut off
Ihi. cylinder by a plane parallel to the axis, it woul.l form
a fyc'luulrical lens. Fig. 44 gives representations of a
convex an.l a concave cylin.ler. The direction „h is

<"lled the axis of the cylinder, since it is parallel to the
•ixis of the original cylinder from which tlie slice may
be supposed to have Ixvii taken. It is important here to

'i-, 44.

means

This



It

56 DISKASKS ol I'm.; i\].]

Km. I.-,. i;<-lni';tioM ..r ,,,r:,||,| ,,ivs il,r,,„..||
a |'lai]...rMinc\ i-vliiiclei-.

''"f-""t Hnn^s. Tlu. axis ,.f ., ,Ui,„|,, ,.,, j,,,^ ,^,^,;,

•liNCiihfd
: the

.ixis(»fasj)lu.|ic,il

lens JN the line

joiniiiir the
centres of eiirva-

tiii-e <,f tlie two
xiii-t'aees.

cyli,ulri<.i 1..,. afli.et parallel ravs talli,,. u^H^Z snrflle'^
I" lu. .Invetn,,, of it. axis it is si„,,>l, , ,.,,„, ,,„ .„_^

"-tlM-;-allel s,.K so that it will have m.etfeet upon the
r>iys. I„ the ,li,,.c.tio„ at rij^ht a.-^les to its axis it is

T'T "" '""' ^'•''' '""'
l'''"'^- "" ^''^' -tl'^''-: it will^'"-''- '-t -•-tly like a plano-eonvex or a plano--™.. k.,s,.,.,it.i,l,,,,^,H,. ,,,, ,it,.,,.,.,^^^

«
-v-^- It a convex eylinder is hel.l l.twc... a poi^t of

i'^ht ,u„ a sere..n. a position can Ik- foun.l for the screenMKh that a sharp I.H^.ht li,,,, i. thrown npon it (Ki.,. 4(i) •

ti.o.sthefoealiineoftheevlin.ler. " ^'
It is to he noted that thJ line is h> the .lireetion of the

axis of the

fvlindi'i'. If

nnother con-

vex cylinder

of the same
s t !• e ij ^ t h

f"
i- -i-^t ,.i,ht an„es to the ti..r H ' w.lidd

;--;y-.atoea,ln.pe.pendicn.a.toth:ti.tt;:^
.'H.

;•
tlH. two eyhnders are put in contact with their

.-atn,htan,K.iltheraysatW
refraction na.st

'•-^'"-^'''-thhnes. The only place where thev can

li;. lirfruL-tinii of ,li\,.r..vii riN. f,-,„ , ., , ,
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>j;u tliniiij;li Ixjtli liiiis is wluic the liius iiitt rscct. Htiuv
uc Mi' that two I yliiulrical Icmms of iijiuil stiviijfth, placid

ill contact with tluir axt's at rii,'lit anjrlcs, act exactly

like a convex spluTical lens of the stum- stieiiffth as either

of the cylinders.

When the cornea lias its directions of <rreatest and
least curvature at ri<rlit angles to one another, the con-

dition is called niiiildr (tstiiiiiKitixiii. In the conniionest

form, a.s ac have said, the vertical meridian is the

more curved, the horizontal the less : this condition is

irenerally '-ailed regular astigniatisin " accord in <r to the

I- III. 47. t.ffcct iif uL'CDmnicKlalioii. The dotted lines sli<iw llie

iiiivainre nf llie imterior surfaee nf the lens and the eiiiii>e ot
i;iy> witli thr eye at rest (static lefnietion). The solid lini's
show the cmvatiirr <if the anteiior surface of the I, us and tlie
coiiiMMif rays with active aceoinrao(hitioM (dynaiiiic refraction).

iiile." Sometimes the reverse is found : this is said to Ix;

^'against the ride.'' Not infrecjuently the axes are oblique.

Often after idcemtion, ^:c., the surface of the cornea is

•ni-gular. ;rhis muses tlie rays of liglit to be i-efrticted

ureguhuly, so tlmt tliere is no synnnetry at tdl about them
and different groups form foci in various positions. This
is cidled irri'iiuhir aiitupnatism : it cannot be corrected, and
(III only occasioiudly Ix- improved by glasses.

Accommodation.—We have to consider now how it is

th.-it ji iHison with normal sight can not only see distant

objects, but also near ones. If an object is situated
near the eye, <.(]., at ordinary retuling distance—about
»>o cm. or 9 inches—the divergence of the rays which
it emits cannot be neirlected. Since the convi'i'tfinir
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fS*"

'e^m-'

'"7"'' "'^ ''"• '•"^'•'-•i-' ""''iH of ,1... ..n.nu.fn,,,,.. ,.,.. i.

'''''^;r'
!''•••'''•'---'' '-t neuHv i.au. ,;.,,., ,,-,

;;•;-( •^- ^o 'n- .^n n,.i...i i. ,..,.1.. ....,..,.,.,,

>.vat,Mvof,tssu,-t;uvs.
,,. ,,,, ,„,,^i„

. .^

^I'lKTKal, aM,l tlu. nulin. ..f .,„,,tun. of t ,. a,.t • en-

^..W,sO.,.„..,.,,,H.atoft..posf^^^^^^^^
<' " '". In aa„,M,Mo,iat,on, the. .uvvniun- of flu- posh-rior
-.•face ...„.„. .,..„,,, Hk. SU.K., ,,., th. anf.-io mZ
:f - n.at u. st,-o„, a<...o.,n..o.latio., its nuli.. :;•

"'"''' •'•^- '•••^ll«l .ts .ivMa.ni.- n.fnu.tio,,, hasnKT™| c.,,MV,M-^WM,i,M.mrt U,,.,M t

h..m..ha,„sn. bv wind, this d,an.^^

,

*'"' *"^ '^ '"•'"^'I't Hlx.ut is as follows (Fi. 48) Th..

HiLiiiarcU' to the slijiiw. of ;4^ i . ."u sn.i|)( ot ,ts capsule. As has Ix-eri

KK
>

n ,u. suspcMson h.Hn.eMt. I„the condition Jf;•-•>- o the snspenso,-v li,a„.ent are stn-tche.!.
ul.uv.<.av ,s the ciliary M.nsel., which takes its

<>••«... iron, ,ts antenor attaclnnent to the sclerotic .t

much
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II" .'l.nl.. of tl... HMtcii,,,- diaiMUr. \V|„,, |1„. ,„„,^.i,.
-•-'Mtni.t., it ,M,I|> til,. ,,„>t,Ti„r part „f tl,,- riliury In^ly
;""' ""• •"'t.ri..r [.art <.f f|„. ,.|„„,,i,| forwards .siiir|,t|y.

Tl... .tr.Tt H|...ntlK.M,s,M.„s„.vli-a..u.ntist„>lackn.i't,aiHi
"iH, If tlu. Inis .apsiii... 'J'|„. po^t.Tior s.irfac,. „f fl„. It.„s
N (.X..I In- tl,.. Mi,,,„„-t „f tlu. j..|ly-likf vitm.iis, M. tl.Hh
Hir ^l.uk.niii^r „ft|„, t-a,,,,,!,. „„^|^^,^ itself most frit in Mii-
int.TK.r part, uiii,|, |„.,. ..^ |„, „.,.,! fo,.„anls.

ri.' ;:.M..ruUv nrr.pt.d th,.,„.y hoie d,.s,.rib..,l is that ,.f v....
'hnhnhy.. Ac,o„l,n,^ to Ts...h,.nm,.. tl... .il.arv inus,.],. „.ht..r.s

tl.->u.,,..nsnry ,^..„n..,.t, ho that tlx- ,„.,i,.h.>,al ,,arts of tl... a-.torior
n.H of tl... le.is a... tl.tt..,,,.,! an.l tl... ...nt.al or ...n.illarv an.a

suit

IS iiun.asi'il in turvatiiii

I'l.;. IV IMa-jTM.M nf II,.l,„hnltz- il„.ory of arponnnodatioi,

Our (...itn.l ,.vi.r tlir ciliary in.is.k., tlu.ujrh invoh.ntary
l^ N.ry .iihcat,., m, that all distances up to (piitc doso f,,
tl|" 'V.. can Ik. a<.(.uratcly focisscl. 'I'Ir. nearest point at
"I'kI. small ol.jccts can l.c cicarh distinjrnished is called
' " "rar point, or p„nrf„M, pnuinnim. It is most acc.iratelv
"t'nnnied l,y oradually l.rin.irinir a Hne threatl clost.r to
• " ''.v.. untd it is fo„n<l imp(,ssil,le to see it perfectly
'I^Hi-ly. In practice i' is snHicient to use very Hne p.-in't
•'H.i to .leti.rmine ti.e point at which it fi^st Ix'comes
""' '''' ^<' ''•'"' it- The distance can he n.easured by
.' .. ntnnelie or inch tape held clos,. Ix'side the eye For
«'-'l"iary clinical purposes it is usually suHicient to' jndfre
*l"- 'li>t.-ince. At this point accommodation is exerted to
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its iniixiiiiiiiii, llic IniN <•.l|^^lll^ i^ m> ^Ijk k as it is possiMc

to nmkc it, uikI an ohji'ct coiild (iiilv Ix' mi'Ii clcnrlv

lit !i iifuni' |)(>iiit l)\ |il)uiiii^ a lornix Itro in t'loiif ot"

ihe eve.

It liii.s Ik'cii ^ll(>^^ll that tlic tar point of tlir rvc \arifs

luronlinjx to its static ntVactioii, /.« .. a«cor<liii<^ to MlittluT

it is ( niiii'.ti(>|)ic, li\ [xi'Mct ropic, or invopic 'I'lu- iii'iir

point also \aiics with the static ift'niction, Imt it also

vaiii s with the af;c of tlic patient, tijc rt-ason iK-iiij^ that

the lens Ik^coiiics less |)lastic as aj^c atUanccs. W'c ha\c

stated that the lens is a mass of epithelium of which the

central part i> the oldest (;((/' p. ]U). As the lens jLjets

older the central cells iMcome toucher and more com-

pressed, thus forming: a relatively hard nucleus. The
iMicleus is less plastic than the M)unj;er cortex, and as ag»'

advances more and more of the til)res hecome converted

into micieiis. ('oMse([Uently the lens tends less and less to

respond to chanires in tension of the capsule. Thus, a

child of ten, the earliest ajre at which it is possil)le to

ol)tain satisfactory measinemi'nts, is able to see a small

object clearly when it is only 7 cm., or less than .'5 inches,

tr(>'<i the eye. .\ person of tliirty years of a<re cannot see

clearly at liss than 14 cm., or alH)ut ')h inclies from the

eye.

Now, we have pointed out that the refractive j)ower of

u lens in dioptres is the reciprocal of its focal distuDce

nieasuied in metres {ri,lr p. IJfJ). The same metlKxl is

uppli^d to measuie the static and dyuiimic refractive

powers of the v\i: Thus, thi' static refractive power of

a myopic eye whose far point is 1 metre in front of the

eye is said to he 1 dioptre; this is usually expressed by
saying- that the eye has 1 I) of myopia. Similarly, if a

hypermetropic eye has its far point half a metre iK'hind

thi' eye it is said to have 2 1) of liypennetropia. By this

metho<l the emmetr()[)ic eye, which has its far point at
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itinitv. Iia> m<> iftVactivr pout r w lii'ii it is at irst, siiift-

1

0.

Api.l|i|ilviMtf tln' >aiiii •tli(Kl to tlif (Iviiamic r< .< tivt-

IH.NMT, till' cliiKl of ten, vslioM' near point is 7 nil. fnmi

his tv.', lins a ri'tVactivc j)o\Mr ot .. ::= U I), aiul a man

of tliirtv wliosc iifar
|
><)i lit is li cm. from Ins ivi- lia.s a

nfractivi' powi-r ot .

KM) «

Mv tl Is miai

= 7 1).

htjIS \\v can ol)tain a mI'ncial nilf for iiuli-

notion.
itiii^r tlif amount or ani}iliti«if ot' uniiinmoihU

iilv of »iiiiii<-ti«»pic but also of hypmiu-tropic or myopi

tvc Tl lis is <^iM'n I)}

>tatis that tlic amplit

till' refractive power of

('

nil

tl le leeiDnK'ail of

• till • toniinla

lulo of a<<-om

the evi' when

the distance

V - H, which

nuKJation is etpial to

hitedfull V accommiH

of the near |M)int in

ties, less tile refractive powir of the eye at rest (i.e.,

the reciprocal of the (hstance of the far point in metres)

A few examples will make this clean Thus, the

emmetropic child often has an amplitude of accomnuMla-

^^^ _ 1 -U_0 = U 1). What is the
tioii of -«

am plitude of accomnuKlation of an enimetrojK- w

loiiit is o cm. frcom his eve IICR" A =

hose

1000

near

= 8 1). From statistics which have Ixen collected >ve can

deduce that this man was about twenty-six years old (vUlc

1). (54). Now let us take a casi- of myopia, i\<j., a myope

if :2 1) whose near point is H cm. IVont of his eye.

100
His amplitude of accomnuHlatioii will Iw '^ — "g ^

= 10r> I). What is the amplitude of acc<mnn(Mlation of a

VZr> cm. from his

and distances
iiviH'rmetrope of :J 1) whose near point i

eve Here the far point is behind the eye
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•i«.'asmv,i in tl.i> ,lir,.,H„„ „.n>t I.mv,. tl.c opposite, si^m to

tl i')>f iMcasiind in front of flic oyc. IKncv A = 1000

125

''''" H(nnl„.rs .ivcn In- tlus,. aO ..Intions for the
Hinplitn.l,. of acconniKKlation '/nr the sfivn-rth of the
romrx !,.ns uhi.h w.nii.i )„..... to I,,, pi.,,-,.,! n, c-ontud
w.th tl... ..onu.a in onl..- tliai tl... n.ar point n.iirht U.
bnM.-ht to tl... ,-,.,p,i,v,l .iistan.v witl.onf nsin'- th.
mTonn,:.„lat,on. S,.v,.ral intc-ivstin- facts .-onu. to^i.rht
'•""> n.<"<al<-nlations. Tlu.s a l.vp..n,u.trop,. of ;} I) has
tocxort 11 I)ofa,Tonnn(Hlation in onl.T that h.. n.av scv
rhvuly a; li>-o nn., ulnlst an cnnnrtrop.. has to 'vxvri
«>"ly « I) ..f a.ronnncKlation to brin- about tlr same
••.>i.lt. Wr s.,, tlu.n, that th. hvpcTnu.tropc. has to
fxcrt an amount of a(ronnno<lation <.,,nival..nt to the
ai.H.unf ot h.s hvpmnetropia in order to focus parallel
'av> upon his retina, ,.,.. he has to use this an.ount ot
••^'•••<"'..no.lat.on in order to see .hsfanee objects c]vnvh
AijHin. n, the case of the myope of - 1), his far point is
I'aHa metr,., or r,() ,,n., fron, his eye; he can s... d.^rlv
af that (h>tanc.. u.thout acconnnodatinj;, but he has ti)
exerr lO'.', 1) of acconnn.Klaiion in order that he may see
Hoarly at S cm. from his ,.,,, Tln-s pafin.t, then, has to
exert nearly ,.is much accomm.,dation to alter his points
of cl..ar v,s,oM fron> .50 en... tr. H en.., i..-.. throu<,d. 4^ cm
*'"'^ •' Kvpen,.et,-op,. of ;5 I) has to ...nplov in order t(i
move I.,, pou.t of distir.d visio., fro... infh.itv up to
l!4"-> cm. • '

The em-ct of a^r,. „,„,„ fj,,. static and dynamic refrar-
tin,. ,s o,vc.,. in Fi. .-A). ahi,h is th.. .-esult of a lar.rc
nu.ulH.r of statistics a.,d .uives tl... avcao.. results. Kr.Mn
tins table u.. see that even the far point alters in
advance.1 ajre. After about fifty the ev.. te..ds to bc.co.ne
hypor.n..t.-op,c, so that at eighty it has about Ur> 1) of
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l,v iKT.mtioi.ia. This has nothing to do with accouMUodP-

lioM. ai«(l lu'iuc nothing to <io with loss of plasticity in tho

Irns. It is, however, due to changes going on in the

lens, viz.. an alteration in its refractive index so that it

has a wi-aker converging power.

Tho r,.fr:utive indices of the .uocesaive b.yorsof the len. increase

,,„„. tl... ,,crii.hcrv t..wav.l. tho nucleus. The effect is twofold
:

it

trnds to c.rrcct aberration by increasing' the con-

,,,,-.'en.cof the central rays, and the total refractive

„„lex of the whole lens is increased, beinp greater

tlrn. the refra.tive index of the nucleus. For it

,„.,v be looked upon as a central In-convex lens

fMU-apsulcd in two menisci {FiR. 4it). Tho menisci act

1^ ..oiicave lenses Ixu'ause the curvature of tho nucleus

i^ -leater than that of the i>erii)hery of the lens.

Hence thev tend to counteract the effect of the central

lens but not so much is if their refractive index was

the same In old a-e the index of the peripheral layers i ureases,

so that the total refractive index ..f the lens becomes less, and tho

eye becomes hypermetropic.

If we turn our attention to the curve of the near point

ur see that the amplitude of acconniUMlation gradually

ainiinishes throughout life. Now, v.e are accustomed to

bold l)ooks for reading or work for sewing, X:c., at ahout

K) inches, or iiJ2 cm., from the eves. In order to be able

to see clearly at iio cm. from the eye we have to exeii

^*^*'=
4 I) of accommodation. If we look at the table

ue sliall see that an emmetroj)e has only 4 I) of accommo-

.lation l-'ft at alxmt forty-one years of agi-. He will still be

ahl,. to see dearlv at iio cm., but not closer. If he is about

forty-six he will only have ii I) of acconnnodation left.

H.. will not n..wlH> able to see clearly at 2.> cm., but he

100

uill have to hold his l)ook fartlu'r ott, vi/,., at
.^

If he is still older he will have to hold the bcK.k yet

farther off, and he will probably have to use very large

z=:}:Jc ni.
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|)riii[ or lie w ill not m-c clcHi-ly at all. This is tlir coiMlitioii

which is nilli'd />/(.s7///(/yu(/ (-pt.r/iuv, old).

It will 1k' seen that a patii'iit iicvor rc(|iiirfs luon- than

-f i 1) to correct his presbyopia onlv, since that is the
.•inioiint ofacconMiKKJation i-e(|iiirc(i to place the far point
of the restiiicr enMiietro|)ic eye at reading' distance. .\
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l-I(;. ."ill. Ch;!]! .if ~t.-itic ami niaximiiiii lyiiMiiiic rtifraclioii at
vari(.u-a;.'e-.

( I inii.l,r~. ) .\l)>cis>a>. a;;o> : onli-.alCN. ai^'omnnHia-
tinll 111 lii.|itrc-

con\eniiiit rule to renieniher is that a pri'shvopc re(|Mires

+ 1 1) for every t\\v yiars after forty; (.*'., at fortv-live,

+ 1 I); Ht fifty, -f :^> 1) : at fifty-fivej-f ii I); at sixty and
latei-. -f- 4 1). The rule errs in j,nvin}r rather too liberal

i. correction ; a sliuhtly smaller correction is often more
comfortahle.

It is a connnon ei'ror amonifst students to think that

presbyopia is a condition which conunences at about fortv-

fi\e years (if aire in ennnetropes, and earlier in hyper-



i;ij;.mi:ntakv iMivsioLociicAi. oitic ()•)

mctropcx. Ot'couiM' tin's is not so: tin- coiiditioii wliich

lijis Im'cm iiicivasiiiir tliroiij^lioiit life first Ihtoiiu's Iroiihlc-

-(iiiic wlii'ii the mill' point oftlic I'Vt' lias rca'dcd so fur tluit

it is l)c\()ii(l coiiitortfio'c ri'adiiij; distanci'.

hid 1 ocriir withth'riiiTf are two DtluT |)lR'iioiiRiia w

accoiiiiiKnlanoii, oiif all'rftiiif^ tlii' iris, tlu- other the

direction of tlu' I'ves. In order that we may see a near

ol)j(rt we must look at it ; hence in order that we mav see

it at the same time with both eyes tliev must each tnrn

iii\\ards or converge. The amount of conver>reiice, liki'the

aiiioim t of accomi' .itioii, depends upon the distance ot

the object. It is therefore easy to understand that theri'

is a near relationship between accommodation and con-

Ncrireiice. We shall ha\e more to sav upon this subji'ct

\Oien we consider the various forms of s(|uint.

When we acconiinodate for a near objecl the pupil

becomes sma.lU'r, or contiacts. F,xperiment has shown

that this moM'iiient of the iris is .'ssociated wi th th

accompanyiii'j act of ( onverfreiice rather than wiMi accom-

modation jnr sc. It is not easy to explain the object of

coiitr.icticm of the pupil on conveiffence ; it is probably

(if the nature of an associated movement, or, as I have

rrrmed it, svnkiiusis ((Tvt\ with. KiVi/crts, movement).

It IS I ot i.iiconnuoii for the I'efraction of the two eve?

irt'- nt thns condition is called (iiusoiiiifrnpKi

'u, privative ; uto:. ecpial ; /i^itrpoi', measure). It mij^ht l)e

aiiticipate(' that this could 1k' corrected to some dej^ree or

entirely by uiiei|ual accommodation in the two I'ves. Thus,

if onv were emmetropic and the other hvpermetropic both

'v(s would be al)le "^o di,-.tin<ruish distant objects dearlv if

he hsp'-rmetropic oni' alone accomnuMlated the recpiisite

amount lo correct its hvpermetn ])ia. It has ix'eii con-

clllsivelv proved, however, that this does not occur. \Vhen

thesi' cases are not cor't.ted by the proper glasses clear

\i .on Is w

D.K.

holly unio • I.

^*%>>j;*'':
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Altl.o,,;,!, n>ti^nmtis„M.,.hu.Hv,l,K. t.,f;.nltvn,rv.lnn.
"f"'^' *"'•"'•'. ".>„„„.,•.•,>... thnv is aUo l,.„tin,|,,r .-.sti.r.

.--^IMM. Tins is not ^,.,u.,allv .luv t,. .„u..,,k,I nnvat.m.
of tlK. snrfa<vsj,nt t,, sli.l.t ,ilti,„. ,,ni,, l,,,,^ ,,, ,,.,^^ J,,,,
mnd.nf rays fi.ll upon if ol,li,,Mc.Iy. If u. look tlnon.rh a

'''

f"^ '""^-'^ i"'""*'<' "-'f-- -< xlmll M... that tl„.
Mt..,s iHronu. .li.tort.,! an,l donoat.,! in on. ,li,,..ti.,n •

tl..s .>a fonn of asti^n.atisn,. Tl,. astij,M,atisM. of th."
nystailnu. I..ns ,s ..ncnllv of surl. a natu.v that it t.n.ls
'•'••'-f--t th. ..onH.al asti.n,atisn.,thon.l, sonu.tinu.s

'f '»l'i> to tlu. .ffcrt. As in anisonu-tropia, it M.i-ri.t 1,0

"•• ''l. ISplicncMl .ibiTniti.iii.

tlH....ht that asti.n,atisn, ronl,! he rorn.-U.] hv am.nnno-
<lation. It, tor nistancc, the (

ih
iliary imisclc acted only at

•-Hies an.i not at ail ahov. or l,.!.,., th. antmor
^" *:»•' '•' !" l.'Ms wo„M 1„,,„„, ,„„,,,,,„,,,,, ., ^,,^,
-••-ntal than .m th. vortic-,,1 nuTidian. This woni.l

1

so
''t.^nua ,sn.. It has b..n ,„-ov.,!, howc.,-, that this also

'1"'> "ot ocnn- Wh.n th. diiary nu.sd. acts, it acts
M.alvail,.onn.ti.. circle; and when on. cihannu,scl.

'Uts, til. on. ni th. opposite .v. acts
i'<pially under ordinary conditions.

-inuil an.ouslv and

'J'lii; Prnis.

TlH' iris acts |,k<,th...li,i,i.,,^„..,,.^,„^,,„.,,i,,^^_.^.^^^.^^

\v>t.in. s,„.|, as a photoirrai,hicIf camera or a inicroscop..



i:m:mk.\t^i{v riivsioLociicM, on I( S. (J7

III (liNciissiii-i; the »'m'(fs of spluTinil iniiToi

aru I of spliciical Mirt

•s 111 n Hcct "K.

•nu\ that

acrs III icfractiiifr tlic rav> of li<rlit,

ill i-ac'li case tlii'V

iiN IS ri'allv oiilvill a siiii;lc point. Tl

wliicli is siifliciciitiv accurate foi

I

were all liroiii^Iit to a foci i.s

an a

avs cloM.

|»pr()ximation

to tl

n a convex spluiical lens, for instance, parallel rays i

the axis meet ai the

farther anav from

le axis.

lear

linncipal focus {ri,lr p. iiU). The rays

however, aie I'efrac ted too

axis nearer the lens than the

11'' axis.

iinich, so that tliev < ut th

principal focus (l-'i^r. ol). This cause; ^
.(l-esofthe iiiia-e, whidi is said to Ih' due to 'i^phrriml

a blurring of the

(tlirinitinii. The diaphra-riii cuts (»ff'tl

and thus prevents the bhn riiiL'. In tl

lese peripheral ray;

are not cmwi spherical n

M) in the centre, so that iiiucli

ic ive the surfaces

imr the periphery, ;uid are often not

more aberration is liable to
"<'i>r. The iris reduces the effects of the evil to a
iinniiiiimi.

'I'hcre IS also another form of aberration due to tl

niperfect refraction at spherical surf;

iiade up of all tlii' colours of the «

;ie

White light i>

pect: Th
ponciit rays are refract,.! .liffhrntlv, the violet most

e corn-

least.
the

to b

wil

ast. Ih.nce there is a tendency for the whiti> liglit
'pht up into its coMiponents, in which ca-c the iin^-e
lia\(' a coloured I'diri'.

rhriiiiKitic (ihirratidii.

^^'llen iiirht enters tl

Tl lis phenonieiioii is called

11' e\-e am
IHi|)il contracts. We have already
contract when the optic axt

')ii the other hand tl

tlif body is pinched
to th

falls upon the retina the

seen that the pupils also

s coiiverge in accommodation.
I'V dilate if th in of aiiy part of

•r \

extent of caiisiiifT pajn. Th

or any si.nsory nerve i> stimulated

irioii: kind
'se responses to stimuli

s arc -cry rapid and delicate, aii(l a
"l'-nr.l. Win,, they' are alter,.! by disease the cl

re i-asilv

«lii(li occur afford very valuabl

la list's

ii'lition of the nerve tract

V information as to th

s involved. Tlie tract> are

o—

2
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ratluT coniplicati'd, Imt it i> oMiitinl that tluv slioiild Ih"

im<l<'r>t<>()(l.

I'ikIci' normal <(iii(liti(m>, with f(|iial ilhimiiiation-

a

point too tVt(|iK'iitly iicylcctcd - Hu- pupils arc i(|iial on
the t«o sides. It is \(.|-y rari' to meet with unciiual

pupils in ,1 ncnnial person : siidi lasrs do apparently

occur, hut t\(Ty jjossihlc |)atho]o>rical cause must Ik-

eliminated Intoie we admit that the condition is an
idiosyncrasv.

On the other hand, the size of the pupils varies nuich

in different people under the same conditions of illumina-

tion, \c. In old people it is smaller than in the vounif,

sometimes to X) yreat an extent that the pupils are almost
"pin-point."" They aic oftin smaller in hypermetropes,

and laii;-er in myopes, than in ennnetropes ; thev ai-e said

to l)e sm.iller in hlue eyes than in hrown. The causes of
tliese differences are conjectui-al, and need not detain us.

Till' twii facts of prime importance have Ih-i-ii mentioned,
viz., tliat theie are two riHexi's, that to li<,dit and tint to

sensory stiimilation. which act in opposite directions. Thi-

normal size of the |)upil may Ih- looked upon as essi'ut ally

the result. nit of tluse two forci's.

The motoi' inneivation of the pupil is as follows (Fig. .VZ).

'Hie sphincter pupilhe is innervated hy the third cranial

nerve. Tlu pupil-constrictor fihres start in the anteiior

part of till' third nucleus in the floor of the a(|ueduct of
Sylvius. They pass out of the mid-brain and run in the
main trunk of the third nerve as far as the orbit. Here
the fibres pass into the branch whidi supplies the inferior

ol)li(|ue muscle, leavin<r it by the short root of the ciliary

•ranglioii. From the ciliary gan,i,di()n they pass by the
short ciliary nerves to the eye, pii'rcing the sclerotic around
the isptic nerve, bein-,^ here in company with the sh .rt

ciliary arteries (/(:/, p. U). 'I'he nerve .ir;-. • pass forward-
in the choroid and ciliarv bodv to the iris.
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<li\isi.ill

(

first, seeimd, and lliirduiMon, „f the fifth nerve
: ( »«.,«/. nasal braneh „f tlie"„i,l,thalnHe

iii~t) (iiMMon 111 the hith nerve : /.,.., Ion- eiliarv nerves.
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'I'lic dilatator |)ii|»ill,i' is >ii|)|)li((l hv tlic ccia ical >\iii-

|iatli(lic IK r\c. 'i'lic (lilatatdi- tract [)f«>l)al)i\ cinmiiciiccs

ill till' mid-liraiii not far tVom the coiistiictoi- tract. It

|) a > s (• s (I o w 11-

\vai(l> tliroiijfli

tlic iMcdiilla ol>-

loii^ata into tlic

lateral coliiiiiiis

of the cord, 'i'lic

tibrcv leave tlu-

cord l)v the
vt'iitral roots of

till' first three

dorsal and proli-

al)lv the last two

cervical ner\i's,

eiiti'r the rami

com 111 iiiiicanti's,

and run to tlu'

first thoracic or

stellate <faiii;lio:"..

l''rom hill' thev

pa s s 1) V t h e

anterior limb of

the anniiliis of

\ iellsselis into

t h e c e r v i ca

1

symputlu'tic. In

this ner\e thev

run ii[) tlu' neck

to llie sii|Hiior cervical uaniilion, whence thev pass with

tile carotid |)le\us into the ski, II. Thev run over the

anterior part of the (iassei iaii oanMlion and pass into the

first or ophthalmic division of the fifth nerve, follovviiij^

the nasal hra.ich, vrhitli thev leave tiiiallv to enter the

nr'nu.

Kl<;. .">:!. Diii'jraiii ..f llic .itl. rrni and u(7c!f]il

I'upiliarv |.aili. f-r i.L'liI siiniiili. .\tlVrrnl

|.atli- tr..|ii lift s|,|,^ ,,| riMiiia'. tliick -olul
liiirs

: alTrri'iit i^atlis lidni ri'.:lii -ulr-nf rsiiija-.

thick ilnitcil liiKs: ctTiiiii, |ialh-.iif Irft •vc
lliiii -mIiiI lirirs: rtViTijit (laih- nt' riL-lcl eye
lliin ilotlcl liiic-. /,-.. in- ;

/,'. rrtiiia :

-//.. ''1,1 ic niTVf ; i'7/-., n|ii ir Ira.- ; Ci'll . Sii jir..

oilljrulii- -iipiMidi- (ir a;;l('iinr c.irpu- .|nail-

riL'i'iiiiiiutii
; 1 1 lid nil,-.. iiiH'Icu- .if llnnl

ih; vc ; /i/.li. lAliinal .'iniciilatr Imly ; (.</..

ciliary -aii'_'lh.ii : \.r.i,.. -in<r[ ciliarx ner\c>.'

I



ii,i;mi;ntarv riivsioi^fxjK ai, oriK

lolly' ClIllllV IICIM'S,

Til

tl

tllll > U\(l|( liriir til ciliarv i;!iii^li<)ii.

IC <)|)

oiii; cili.uy luivcs filter tlic eye on oicli >i(li- (if

nnii|)aiiyiiii,' tlic loii^r ciliary aitcrics.ti( IUI\C, a(

l-ikc tlicni, tlicv n.ii fuiwai.N hctuci'ii tiic el loi'OKl and
lotii

Tl

iter tl ic ciliarv iMKlv aiK 1 tluis iviu ii tl 11' iii'<.

KM' c-(»m|)liniti'(l patlis will Ik' mcii .it a jiflaiicc in tlic

a((((iii|»aiiyini;' (lia<frHiii>.

\Vi liavt' now to con-idcr tlic iicrvoiis imcliani .iii of tlio

i( rii'M's. Till- li<rlit reflex In carried out entirely tlir(iii<f|i

tlie con-.tric-tor centre, so we may put ti.e dilatator tract

aside for tlie nionient. Tlie afferent fibres are contained in

the optic nerve, arisin-;- from all pai-fs of the retina (Ki<r. .jJJ).

It i> unknown whether tht'V ln'lonK to tli arm' or th

til)

small fil)res of the optic nerve. It is certain that tliev

Mii(lery;o partial decussation in thi' chiasma, like the \isual

•es, and that thiy enter the optic tracts. It is also

;irtain that, unlike tlie visual fil)i\s, thev do not i^nter the

lateral j^eniculate Ixnly, but leave the tract to pass l)y an
unknown path to the third nuclei IS.

Tl le constrictor centre possesses ' tone," ('.*., it is per-

petually sendin<f out impulses wiiich keep the ptipi

^lin-htly contracted. If liirht falls upon the retina of one
ye its pupil constricts

—

thr dinct rnirtiaii tn Unlit ,• but
the pupil of the opposite eye also contracts siniiil

tai eouslv-

,1

-til, riinsniiti nal rrucli'iii t(i liiiht. This con-
sensu;'

i i-euction should always la- tested since it i|;i\(.s

Useful information which canno t b >l)tH' ol)taine( I froni th

duect reaction nus, 1 f tl lere is a l)locl on one optupti

nerve () that there is no direct reaction to liirht, but the

• onseiisual reaction from li<.-|it thrown upon the other
eye is unimpaired, we know that the block, whatever it

may l)e, does not affect tlie efferent con. 'rictor tract,

'.'.. the trunk of the third nervi-, the branch to the inferior

ciliary iiervi's are intact. Thi-oblitjiit and th hort

idUM'nsua! reaction i^ pi'ol)abIy cai-ried out by means of
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Hl>.vs whi.-t, unih. n... t".. .•on.tnVl.,r....,.tn.. ,Mtl...(lMnl
lliiclcils.

TI.Hf th.. afli.rvMf |..i,„l-n.,.st.ul.,r «il„vs uM.l.Tjr., ,.„-
':' ''';•"-'''"" '" tl... .,,,tic- .-l.ias.Ma is ,„,.v...l l.vWrnmU. lunnuHoinr pujnl renrtmn. Tins nrnti..!, is

paHic^rn,,,,....,,,- „r ,|is..asc- ..f ,„u- „,,tir tract. It „i|| |,.
-.M trun. 1,.. .-,;) tl.at su.l, a !,.!..„ .ill ....t off tl„-
HfnvMt n„,,nls,.s f,,,,,, com.siH.n.linj; l.aUvs „f ..ad,

.''':"V:'-'
'''"" "" »<"'l-n.l l.air „r on,. a.Hl tl... nasal

!"''"'.""• "^'"•'•- ">'Kl.f is tl.r .,,,on tlH.s,. parts „r
tl... .vti.ut. th.. ,,M,„i.s ,1„ „„t .m.tr.t, In.tifitistl.nmn
«»" t u- „tlu.r l,alv,.s .,(• tlu. .vtina. tla. ,,M,,ils ,vs,„M,.|

llu. M.„s.MT r..ri,.x is „„„•.. (,Hn|,ii..at..,l than th,. h-ht
'vri..x. t..r l,oth tl... .hlatator an.l th.. ...nstric-t,.,- <...nt;..s

I'
av a part „, its ,,n„lucti.,n nn.ln- n.an.al con.lition.s.

It has Imci, shown that si'iisory stinuilation <.aiis(.s first a

;;7';' •''''^''^7 '•*' ^'- l'''pil .In., to auf,m..ntati.,n of th..
'''''^''

";:/"•" H'n.n^h th..c-c.rvi,-al svn.patlu.tir, an.l th... a
-•.,n,l,|, atation, ra,.i,l in ,,ns,.t hut S1..W i,. .|i.,p,,.,,,,,,,.,

''';; ^'""'""^ .niu. constrictor ton... 'IW.- arc oth..r
'V I.'xcs an,l synkin...scs, o,., ..n.otional, whi.-h n....,| not
iii.tani Ms.

Minnt.. ..xann-nation of the pupil wh..n the int..nsitv
•" ' ... h.ht cnt..rin.,. the .-yc is alt..rc,l, shows that tlu.

';"'"' "'"^''"•^ "'"' ^''^" «'-iIlat..s rapi.llv, finallv s..ttlin..
,'•"' "'^" '' ^-'-''-'f'"" .'<• r.'Mtracti..n v'^hi.-h i^ sli.-htlv
I.- than th.. sunnnit of the first wave. lu its sud.L.n
'•.s|.....>.., the pupil as it w..r.. .,v..rsteps th.. n.ark. ov.t-

tr •'^'"" ''" ^''" "•''""'^'' •'"''•^' '""I -' <•" Tw„
.I.H.'.vnt typ.., ..f ..xa^r..,,aio,. „f n,;, „.,i„,.f-,„ ,.„.,, ,,,^,^

."'"''.":''';"•"'•""'•'' "•"•"^'•"-- ^>- i> fl'" -.M.iition
" ;'';'.''. ""• "-il'"^>-<"'s are v..ry lar... an.l ..asih s....n

;!•;;'.

^^»"«" ••"•<• '" - l>n-^.c ..xtcnt in.lepen.l..nt of th.. li.rht
.^""'>'^-.|>.'.. they... This is ..all..,! In,,,.., itsoriTnn
'-'.-..V. hut ,t un.louI.t...lly .l..pen.ls upon th.. rhvthmic

Li
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I'liMlv <if (lie ii(i\niis ciilivs, n\u\ 1-, not u |m ripli.nil

I'lKiiniii.iM.ii. Moiv iiii|>(irtaiit is 111,, lack nf Mistuiiicd

• iilitiailidii miller t lie coiit iimr.l iiiHllcncr of lij^rlit. II, .,f

thr |>ii|hI cuiitnicts -hi^r-rislily w|uii tlic int.iiNitv of llic

lil,'llt is illCIVHScd, hilt \Nllilst tllC lijrilt js still kc|»t ((.11-

^t;lllf it slowly (jilatcs, oth'll with Mipclpost-d s|||.r,rish.... fill* r^r*

oMillatioiis. I his is H |.,ith(.lo^rit.a| phcnoiiicM.Mi (I(|h.ii-

ildit upon (hiiiiiiishcl coiKliictiv ity in the atllimt path
of the n.ii;ht rcticx, /. ., usually in the optic iutvc {»,;

1{< hdhiilhar Neuritis).

I)iii;,rs aicsofre(|iientlyeMiploye,| i,, ophtlmhiiic pmctifc
for the purpose ,,f dilatiiiH- ,„• coiistrictiiijr the pupils (,r

p.iralvsiiii,^ the iu(( lodafion, that it is important to
know exactly how they act. Tiipil-dilatiii^r diu^rs are
call-d mydriatics; pupil -coiistrictiiijr, miotics; dniirs

"Inch paralyse the ciliary muscle, cycl()ple<rics. All
•liu-s "liicli dilate the pupil also paralyse the acconi-
inodation in Mivater or less derive; ma.iv attempts have
liedi made to discover a dnii,' which will effect the former
j'lnpose without the latter, hut without success. Simi-
larly, all miotics stimulate IIk ciliary muscle to contract,
so that the eye assumes a condition of partial or complete
iccommodation.

The \e\ed (|Uestion whether these d,ii<rs act upon the
respective muscle tihivs or upon the nerve endin<rs con-
tained in them need not l.e discussed here. The stron/^'est

nivdriatic which we possess is ,///„/,//, ,• if paralyses the
sphincter iridis and ciliary muscle .•ompletely, and is said
.ils«. to stimulate the dilatator iridis. It has' so p«,tcnt an
•"ticii that it alx.lishes the tone of the ciliary muscle.
'I'li'is. an emmetropic eye placed fully under tin- iuHuenct
"fali-opiu hecomes hypermetropic to the extent of ahout
1 I): fhis must l)e taken into account in correctiiiir errors
"I retraction. Atropin solution (,.,,., 1 p,.,- c-,nt.) instilled
into the conjunctival sac is ahsorU'd throui-h the cornea
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into the .•iiih ri(tr cliaiiihcr, w1r'|-c it acts locullv upon \hv

iiitriii>ic iiiiiM-lt>. It takes a coiisidiTahlf tiiiic to caiise

c-oinplctc paralysis, liciirc it is usual to order it for use

at lioMie three times a day tor at least three days. The
efteets do not pass ofj' tor about ten days. One (hop of

()•.> per cent, at in sulphate solution causes wide dilata-

tion of tlie pupil i Miirty to forty minutes, and complete

paralysis of actoKin.odation in about two hours; tlie

effects do not pass off entirely till from three to seven days.

Duboisin, hyoscii', and daturiu act similarly to atropin.

Ildiiuitrojiiii acts more cjuickly than atropin, and the

effects pass off more (juickly. Its full efiect is obtained

by an oily solution (in Ol. Uicini, 1 per cent.) in tlure-

(pia'ters of an hour, ispecially if combined with cocain

(2 per cent.), which acts chieHy by increasini; the |)er-

meability of the cornea. The effects pass off completelv

in forty-eiiiht hoiu-s, or much more (juicklv if a drop of

I'serin (1 pi^r cent.) is instilled. The mixture of honia-

tropin and cocain, which is conunonly employed for

estimatiiii;- refraction, does not parahse tho intrinsic

muscles so fully as at'opin, the tone of the ciliary nniscle

not beini-- abolished so thorouj^lily. Ilomatropin alone

probably acts upon the iris through the sphincter onlv.

C<irai/i, besides its ana'sthetic effect throu<di the endina's

of the fifth nerve in the cornea, iris, ^cc, also stinnilates

the sympathetic ner\e endiniis in the dilatator iridis. It

does not paralyse the sphincter, so that the dilatation of

thi' pupil is only mo.! 'ate, and the pupil continues to

ri'act to light t'ven after prolonged application. Cocain is

a usetul drug in confirming the diagnosis of paralysis of

the synipatJRtic mi\e: if this nerve is paralysed cocain

fails to dilate the pupil. 'I'he effect is not due to degenera-

tion of the nerve endings, as I have found that cocain fails

to act very soon after seetion of the sympathetic in the

Keck ni animals.
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Kxifiii or ()livs()stij^iniii, the most powi-rful miotic we

possos, ucts l)v stiiiiuliitiiiii; tin- third nerve eii(liii<^s in

the sphincter and in the ciliary nuiscle. It is tlieretbre

an antajronist of atropin, hut it is unahle to overcome

the (hlatation pnMhicid l)v atropin. On the other hand,

('-erin iea(hlv overc nies the- (hlatation |)ro(luced hy honia-

tropin and ccjcain. These tacts are of very threat importance

and must i)e cari'ftillv borne in mind. (V)m[)arahly with

cocain eserin fails to produce constriction of the

section of the third nerve.

pup 1 ai'tei

I serm. ui like the connnon mydriatics, cause; some

sinartino- and injection of tlie ciliary vessels when instilled

into the conjunctival sac. What is more unpleasant is

the "dragging"'" sensation in the eye which patients com-

plain of when it is acting. It may l)e so irritating as to

cause vomiting, hut this only occurs in very sensitive

])ersons or when the (h"ug is pushed. Owing to these

symptoms it should not })e instilled more frecpiently nor

in stronger doses than requisite to ensure the desired

resu It. A 0;3 per cent, solution or one consider•ably

weaker is often adecpiate.

I'iserin Ix'gins to contract the pupil and cause spasm

of ai'connnodation in about five mimites ; its maximum
eHect is readied in twenty to forty-five minuti's. The
ett'ect on acconnnodation lasts only an hour or two, that

on the pupil two to three days.

I'ilocarpin acts similarly to eserin, lint is less potent.

In irritative miosis, due to stimulation of the third

ner\(', liglit, accommodation, and eserin will cause greater

ronstrietion, atropin dilatation. In pai'alytic miosis, due

o paralysis of tl le svm latheti ight. accoimiKH lat ion

aiu 1 eserin will cause constriction, atropin little or no

hlatation.

Ull

In spastic mydriasis light, accommcMlation and eserin

causi' constriction. In paralytic mydriasis there is
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"•) iv;.,{i„i, to lin-lil („ .uronmuHlutioM, •irid ..siTiii act>

\ IMAI. PkIUKI'TIONS.

Wild, lio-lit \)i\U ii|,„,, the retina it acts as a stiimiliis

to a scMsoiy iicivc ciidiiiir. As contact of the skin with
a foi-cii-ii siihvfaiicf causes the sensation of touch, so
stnuulation of tiie retina causes visual j)ercej)tions. 'J'he

chann-es which no ,„, ;,s the result of a suitahle stimulus
in an onlinarv tactile end origan, the physiolojrical
impulses in f|,c afferent sensory nerves, and the psvx-ho-
lo-rical inter|)retatioM of these impulses in the brain wlii-h
\ve call tactile sensation, are all relatively simple. In the
visual nervoi^ mechanism they are much more complex
and highly diHerentiated.

We may first \ery briefly consider tiie chan..-es which
occur in the end or^an itself. Lijrht falling upon the retina
causes at least four effects. (1) The pigment in the
hexao-oiial cells of the retinal epithelium migrates from
the b(,dies of the cells into the prcH-esses which lie between
till' rods and cones. (2) The cones become shorter. Both
thcNC eft;.cts are slow; both give more response to the
violet end of the spectrmn than to the red end; both are
consensual as u,.ll as direct ^ light on one retina causes
the effect on both, though the other Ix' kept in darkness.
('}) The visual purple, a substance which is found only in
the rods, is bleached, m, that a sort of photograph or
optogram of the luminous object is formed. (4)Changes
of electrical potential are set up in the retina.

We are more concerned, however, with the sensations
which rcMilt from stimul.ation of the retina with light.
Tbe^e are of three kinds, uhid, ;uv called the Light Sense,
the Colour Sense, and th,. Sense <.f I'orni. Kadi of tliesj
may become disordered, so ue m,ist examine what they
reallv mean.
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TIk' Li,,hf Srusr is till' fmultv of the retina whnh
|)criiiits lis to [K'lTiMvc li.rlit, not onlv
i;i-a(ljiti()ns of intt'nsit

the ivtinal blood vi

can Ix' proved that tl

as siicli, hilt in it>

y. Hv iitihsin<r shadONVS cas t I

upon tl ( rods and

)V

it

ic IICI iro-cpithfliuni is the actual
sentient layer of the retina. It is in tiiis laver that tiie

clear iniaye of objects in the out I'r world
'I'he rays stiimilate the I'ods and
sensation of liiflit.

If the li<rht which is falliiii,^ upon the ret

are fociised

cones and irive us tlie

educed in intensity there con

,i,nT perceived: this is c dK'd the M//

ma is n-raihiallv

les a point when it is no
Ion

III ill nil ini). It

le anioiint of licrht which
varies very <rreatly a<cordin>r to tl

lias been falliii<r npo,, flu. i-ftina before the observat
is made. We are all aware that if w

sunshine into a dimlv lit

ion

e i^o from briifjit

objects in

o a (iniily lit room we cannot perceive the

eves lia\c'

tl

to I

le room until some time has elapsed : the

adajited " to the amount ofK'coiiie

miniiniimillumination. Ili'iice oi)servations on the li<,dit

are only comparable one with the otlier when tl

the condition of dark adaptation. Since tl

keepincr light from the eye for at least twenty to thirty

le eye is m
is invohes

minutes tl le investij:.iti()n is tedious, and
the chief reason why it

perliaps this is

Hi

is imicli neglected clinically.

iving ascei-tained the light niiiiiniuin, if the liLdit Is

.gradually increased in intensity tl

we can dearly distinguish a (litter^

ere are j)oints at which

•ence in tl!ie amoui it of
illumination. We can do this best if we have two
illuminated areas of eijual si/e to compare, as is done in

special instruments for the purpose, called photometers.
We can then find out liow nuich brighter one area must Ik'

in order that we may (listin<fiiish a difference in ill

'I'his is called the lijlit (iitirn'iin\

"ith the amount of illumination— tl

umination.

It is found to vary

le greater the amount
)f illumination the greater will have to Ix' the differenee in
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nnlcr H,at ^u may l)c cmscioMs „f anv .lifforciuv at all
In.l..(..l, hjrl.t ,lif|;.n.,uT f.,ll„ws a udl-knowi, kw which is
valid tor all m'Iimhv iiiiprosioiiN.

NcitluT „f tluM. t„M,ti(,M^ „f th.. li^rht M,,M. aiV IMUch
iis<-(l IM <.|.l,tl.alin,.i,.iry. TluT,. is „() ,h,ul)t that the
li.yl.t iniMiMinni is incvas..,! i„ .jisoascs which impair the
l«'>''->|>i'"t ..Icnunts. vi/., th,. ,„,|s an.l cc.cs (sec Retinitis
I'.MMu.ntcsa). It is sai.l that disease of the conductin-^

fO 30 ;io 10° 5' F 6° 10' ZO 30' ic-

a(r>. rrlativr aruuy, tlwit at th,. fovea 1.,.,',^^ ,,„itv.

''li:- "'I. .\ciiitv ,if t',i

/. fnvra ,.,i,

ivliiia : ..niii,

'•luncts. the nerve til.res, ,.a„sc.s incTcase in the li-ht
uitrerence. '^

The rods appear to he much more sensitive to low
>ll".".natu)n than the cones, so that in the dusk we see
with our rods. \o,.turnal animals, like th," },at, have few
or no conts.

The Form Srusr, which is n,.xt in importaruv, is the
fiuulty ,.l the n.tina whuh ..nahlc.s ns to pera.ive th-
shap,. o( objects in th,. out.r world. Her,- tlu. cones
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play tlic iricafot part, and wluiv tl

toi^cth

lev arc most iiiasscil

•r and nio-t liiirldv ditrcivntinti'd.

Miacii la. tl

\ iz.

icic the t

at til

oim sense is most acute. It f

\e!y rapidly towards tlie periphery, as is shown i„ Ki.

and it is noticealile that tl

alls or

le curve agrees fairlv

the dnnuiution in the mnn!)er of

^^ith

cones. W
tonicf 1 t o snea k of

e are accus-

acuitv in distiniruisni

»ject>

nj; the shapes of
as (irmti, nj risinii, and «e mean by that the

liicatcst acuity uliich it is possible to oi)t;

III MsK.I

of

1. therefore, applies to central

lin. M'lu' acuity

vision, or the vision
T oDjects wiiose nnatres are formed at the fovea and its

iinediate nei<rhbourhood, the macula lutea.
Ill

Fn (letei'nn'ninjr the acuity of vision, we utilise tl

iii.ii'le {riih' p. 44). We naturally d
iiiuniNinii ri>iiiii I (dU/ll-

ic visual

loose as our l)asis the
l.r. the an^k' which two himi

[loiiits must subtend at the iKnlal j)oint of tl

>i(ler that they i

nous

ic eye in

nay be perci'i\e( as

distinct. .Now. in order that

•parat aiKi

we may ^4 separate
iiiipi-essions from two points close toirether on tlu' retina
it is necessary that two cones shall Ix' stimulated, and

at there shall Ik- a cone betw ecu thlese two which is

lint stimulated. If we know the diameter of a c(

Iciilate th

)ne wi" can
e minimum aiii--le which must be sui)tended at

fulfill

MJal point in order that these re(|uirenient s may he
This an<,de. as we have already seen, is ecpial to

le aiiffle subtended on the other side of the nodal point
i)v the t wo luminous points. As a matter of fact the.s

ilciilations aj^ve fairly well with tl le results of obserxa-
:oii,- It mijrht Ix' thouf^ht that the olyservation w as a
cry easy one, but there are several complications. It is

mild that tli<M-e is a cert.ain amount of s{)read of the
^tiiiiiiliis from one cone to surroimdin<r ones, due chieflv to
natural irreirular asti<rmatism of the refract i\e media.
})ecially the lens. This causes brij-ht objects on a dark

hack ^jround to appear a little larger than tl ley really are
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the pliciioiiiciioii is (all((l ii radiatidii. It is not altotrctlicr

(I (li.sU(l\aiitaH;c, tor ii lulps lis vciv iiiucli in sccinn- actual

points of intense linlit, like the stars, millions of miles

away. In clinical work it uonid he a disadvantajfe to

ha\c an unduly hiyh standard of visual acnitv, hecause

nearly everyhody would he ,d)normal accordiuif to llii-

standai-d. It is found that a miinminn visual an,i,de of

1 minute {]') Ol' one-sixtieth of a de<free i;ives a verv "-ood

averaire, and it is upon this hasi> that test tvpes are

constructed (//Jr p. !.")()).

The I'niniir Si'iixr is that faculty of the retina wherehv
we ai'e enahled to distin<i-uisli different colours and
diffei-ent colour tones. The exact invi'sti<.ration of the

colour sense is one of ijreat complexity, for thi' different

colours of the spectrum diti'er in luminosity, so that this

disturliiiiir factoi- lias to he added to thost- dependent upon
the physioloyic.il condition of the retina, r.!/., its state

of adaptation, and so on.

If threi" colours sufficiently far apart on the spectrum
are chosen, all the otliei- colours can Ix' formed by their

combination in suital)le proportions, and white liirht can
also 1h' formed in the same manner. There arc reasons

for choosiuix red. <freen and l)lue for tliese "primary"'
colours. Now, we know hat pliysiolo^ical impulses are

in some sense a reffex or imay;e of tlie physical stinnili

wliich <rivt' rise to tliem, <.«/., sound waves cause physio-

]o,t,ncal impulses, which are pircei\ed as sound, and so on.

If, tlierefore, we ima<,nne three sliirhtly different kinds of
impulse si't up hy the stimulation of tlie retina l)y red,

<>;reen and i)lue li(rht i-especti\ely, their comliinations in

suitai)le |)roportions would enable us to perceive the whole
ffannit of the spectrum, includiuif white li^dit. Tliis is tlie

basis of the \'ounii;-IIelmholtz tlu'ory of colour vision.

Accordinir to Herin<f"s theory, chemical chan<res in three

different types of- visu'd substance" situated in the ift'iia
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cjii'M' the M'M^nti(»M> of colour (iiichiiliiijf wliitr aiKl l)l;uk).

'I'lic flinc Mihstniiri's nil' uliiti'-hhirk, iv(i-<fri'i'ii, and l)luc-

vcllow. If aiiiil)olic or l)uil(liii<f-u|) <lianjfr> (Assimilation)

arc set lip ill tlifsi' siil)staiici's, the sfiisatioiis of wliitc, rcil

and hliic arc caused respect i\cl v. If katalxilic or lircakiiiu;-

do\Mi cliaiif^cs (l)issiiiiilatioii) are set up, Mack, j^rccii and

yeliou result.

Perhaps no suhjcct affords a better field for conjectures

tlian the theory of colour vision. It is siitliiicnt here for

Us to emphasise the importance of thi' three primary

colours, upon which stress is laid hv the Vouiiif-IIelmholt/

theory, and the intimate relations which exist l)etweeii red

and <freeii, l)hie and yellow, and white and black, which is

the foimdatioii of the Ileriiifr theory. It is necessary to

realise so much because thi' colour sense is (k'fectivt' in

a fairly large proportion of people. This conj^eiiital

abnormality is called colour hlindiiis.'i (q.r.). In it the

importance of the three primary colours and tiie intimate

relation of tlie pairs of colours are forcibly broii<rht out.

The three types of visual perception are not confined to

the minute area of central or macular vision. All are

present in jfivater or less (k-gree in more {)eri{)hend parts

of the retina. In disease the earliest and most delicate

traces of failing function are often to l)e found in the

peripheral parts, central vision remaining perfectly normal.

Hence the great importance of knowing the normal limits

of the light perceptive and tiie c;)lour perceptive areas

of the ret'iia.

The tii'Jd (>/ risioii is the projection of these percipient

areas of the letina on the outer world. AVheii we stand

upon the sea shore and look at or "fix" a ship on the

horizon it forms a retinal image at tlie fovea. W'v are

accustomed, then, to consider that anv object in the outer

world which forms the imatre at the fovea is situated

somewhere u[)oii the line of risioti, i.e., the line passing

D.K. ()
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tl.n.MKl, tlu. fuvn a.Ml tl,.. „o,lul point uC H„. .v.. T).,

^^ln^t .t,ii (ixinn- ,i.., ,,.i,, „,. .,.,.„ ,,„..,...,.;. „f ... .,>,./
«•- <l.a,lv, ,n„.MMnal,l,. ,.l,i..,.ts far uulvs ar.„„„|. Imom,
<""• kM..NNl..,i^r,. „f ,1,., ,,,C,H,tiv.. nuvl.UMiMM „f f|,, ..VC
^M' k„.,w that tlu.M.„l,j,,.t., nmst ton,, tluir .vtinal in.a.;,.

"i;"' P<;nplu..al ,,a^t^ of th. ntina. lU.^nuM fn,,,, tl...
.M<l.- ..» tl... ..y.. tiK. i.na^r.. upon any point oftl..- p.^iplnTal
P'l't ..t tl,.. .vtina i>"pn,j..,.t,.,l"o„twanl. alonu- tl... line
.l'""">f,^ tli.' point «itl. tl... no,|al point. Tl... Hdd of
v.M...., tlu.n, ,s tl... pn.;,..,.tio,. ontwanls of all th.- points
upon t u. retina .U.U .an .ivc n... to vi.nal pom.ptions.\W w.Il postpon.. tl... .o,.si,|..,.ation of its p,-op..,.ti..s to a
later stage (ri,lc p. KJo).
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lltK NKI ItOI.OCV OK Vislov.

Fv tl... |.iw(ling fl.uptcr «,. I.uvc (•(.Msi,l,.,v(l the
pionvs „f vision lip to tli.. |,„i„t at whid. tl.c ivtiiiul

';nj-'iM ot , ,.. I, II, 1,1, IV, V, an.l VI cranial nerv,.. : 7„rXfnX

"t optic thalamus
: M.O.. inclulla ohion-ata.

" i""^'"-"-

if(rj)tiv(> olcniL'iit.s, tlu' rods and o
stiiniilatt'd. As uifli otli...- .,..,.

cones, have becoine
... i : 1 .

•

'. vr,, .'l IllUiiiituiii

() 2
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"' IIk' 'lid oiMjiii cjiiisc^ the (liMloomciit of iicr\<)M>

iiii|tnlMs Nsliicl, |ia\(l ii|) tlic •ifilifiit tracts of the cciitial

i<r\()ii> >ystiiii to the lir.iiii. '|"|ir coinpfiiiMdi of tlic

affiTiiit tracts of coiniiioii sensation with those of vision

throws so iiinch li^^ht npon the latter tliat it is worthy of

a nionient's consideration.

'I he sensory inipiilse of conniion sensation, c.'/., in the

lei^. !s cai'ried \)\ a nerve tihre alonjr the sensoi-v nerve
and the dorsal s|)inal root to the cord : it travels up in

the |)osterior colnniiis of tliecor(' to tlu' nucleus irracilis or

the nucleus ciineatiis as tlu' ease niav he ( Fi>r. .)()). 'I'he

w hole of this course is alon<r the processes of a sin^li' cell oi-

luiiron, which has iK'cn called tlie neuntn of the first order.

The impulse is taken up in the nucleus jfracilis orcuneatu«
l)y a second cell, and is carried alon-^ the luicleo-thalaniic

tiact or mesial fillet to tlie opposite optic thalamus;
other fihris, especially those derived from the luideus

cuneatiis, pass to the superior collicuhis or corpus (piad-

rii;eminum. The cells in the miclei «;racilis and cuneatus
ari' the neurons of the sirond order. A third cell, tin-

neuron of the third oi-der, situated in tlie thalanuis or
collicuhis, carries on the iiiipiilso to the cortex cerebri.

Here the nervous impulsi' is truiisfonncd into u psychic

impulse, a clian<;e which is not and probably never can be
understood.

Ix't us compare with this the visual afferent tracts

{V\<j;. .')";). Till, end or<;aii is the neural epithelium of rods
and cones. The first true conductiiifr nerve cell or neuron
of the first order is the i)ipolar cell of the inner nuclear
layer with its axon in the inner reticular layer. This
microscopic cell corivsporids morpholo-rically with a dorsal

root iranylion cell and its lontr processes stretchin-f in some
cases from the tip of the toe to the top of the spinal cord.
The neurons of the second order are the <ran_i,dion cells

in the retina whose processes pass into the nerve fibre layer
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and iiloii^ tln' optic iicivc to one nt' tliicc tciniiiia-

tiori--: iiu»xt (MO jHi- ciiil. ) riid in tlif luttnii or ixttiiiul

Kl(;s. .")() ami '>'. V\ji. •"iti rrprc^^cnts ;. (liii<;raMi of tlu' lu'iimn'* of the

most direct path of coiiiinon sciisatinii. Fiir.
'>' rc|in'sciits I lie iiciimns

nf the atfurent visual patli. 1, II, 111. neurons of ilir first, spciukI, and
third or<lt'rs respect ivoly ; '(.<•., iiiii'leiis c\incaliis ; //,i/., tiiich'iis ;_'raeilis ;

.<,('.'/.. superior corpus (|HadriLr(Mniiiuiii : iiJrnf., Jiiielcus leiii i<'ularis ;

(i.fli.. optic thalamus. I in Fig. '>7, nnl and cone liipolars in tlic retina.

''/(., ehiasma : f.(f.li.. e.Meriial Lreniculate liod.v : jir.. puhiiiar of optic

tlialaiims.
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frniiciilatc body, otlivrs pass to tli" optic tlialaniiis, and
a few jfn to tlio Mipcrior colliciiliis. At tlu-sc tliree sites

a in'w (•( II, tlie iiciiroi! of the third order, takes up thi'

transmission of thi' impulse, travellinj^ by way of the

fbrtex

Via. :>«. |iia;,'nim of the affcivnt viMial paths from the rrliii,i

lh(! <'i)rrc-|r()ii(li

cliiasiTia : pr.,

Kciiic'iilatc IkkIv

.
I'll

iiV' lirliU i,f visji,],. (After von M.makovv.) f'/i..

inilvinar of optic thalaiiius ; /.(/.I,., uxti'rnal
: •«.''/., Mipfrior (_-or|iiis (piailriLrciiiiiium.

.ptoptic racliati oi IS of (Iratiolet to the cortex of the occipital

lolx', which is the so-called risKal rent)

We
systems

whicli specialisation has l)i-()ii<fht about. W

<ei', then, the morpholoifieal identitv of Hie t

, in spite of the <rreat aiiat

wo

ffloinical (limreiices

e mav I'ln-

Pl lasise airi lit! the fact that t!ie peripheral optic iiervt

i 11
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j)r()|U'r is ;i lupolar <rll in the inncT nuclear and inn -

reticular layers of the retina, whilst the so-ealled optic

nerve is a part of the central nervous system honioloffous

with the posterior cohnnns of the spinal cord.

We must now investif^ate more minutely the individual

parts of the visual system. The results which are al«)ut

to he descrihed are derived from three sources—enibrvo-

n

[•'Ki. .)'.!.— Distrilmlidii of tlu' paiiillo-iiiaciilar fihrcs in the optic

nerve. The shaded areas in V, H'. C, represent tlie papillo-

niaciilar tmndle in sections corresponding witli .A, B, and C.

logV, experiments u|)on animals, and clinical observation

as controlled by post-mortem findings.

Let us first trace the fibres from the various parts of

the retina (Fij;. oH). In <<;eneral it may be said that the

fibres from peripheral parts enter the middle of the nerve,

whilst the fibres from parts near the nerve enter the

peripheral j)arts of the nerve: they probably maintain

this relative position as far back as the chiasma. There

is however one disturbing factor, viz., the fibres from the





iiiKPOLE

Pcaie.w:*;: y

^Calvor

\ii. fill, \'i-.ii,i.»i'M';. ly iirra (if ;i lii'iilthy niiui (if (iflv-tivc.

(.1. S. lidltiiM.) /'Oc. |iaricl(i-<icci|iitiil fissure; <'a/riii\, cal-
'•'iriiK- lis<nrr

;
{'nl/.. I'.illatrnil fN^iiri'.
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IK

'•MOMofoM,. .Kdpital IoIh. „r optir hart

and of tl]

'f' tlif tciiipoiMl liair„f ;[

"ill cause hliiid-

K' ri'tiiia on tli
( II isal halt of the ivt

saiiic Mdc

'•o.lfcfm^r tliis outuards such ,i |

ilia oil tl IC ()pposit I' side,

I'SIOII will (VUISC loss of

vision,

VMon
iMtli..o,,posit..|,aIfoftlH.l„„oc.,dar

ticid of

''-'7""i'-'). UV niav ivall tli. th.t tl i.t tl .. atfc, t'

|;;;p;;--u...H,,.s,.a.asi...na.^

'Hk; visual til.ivs in tli. optic radiations maintain a'-^^•-r position in ..onnnon with tlu- snisorv .^
''7' ^;''-^/''^'-'-'ivJK.i,.,.tlH,s situated U^^^^^^^
;^/''''-''^ '"

^''r
•'^--' -I-l- They an. close to

--..•c-on,„otlK. lateral

'''\'

!^

t" l>--.i-e here wlu.,, the ventricle is distended

^ K. o..e,p„.d eo,-tex in and about the calca.ine fissure
'lff-..s fi-on, the coi-tex els,.uhere in the possession of a

.HnK.the,ineof(Jenna|.i,inte,.po,at:iinti:^
''-ttc. Ihis area, uhuh is the pnniarv visual or vi^uo-sonsory area (Fi. (,)), ;,, ^hc- cortical projection , f e

part above, the <v,l<.arnie fissure represents he unner^•'"•-^•"-
:>'K qnadnuits, the part 'below f, ^ ^

•••"'•<>P'>"<hnn.,,nadrants of both retina.
If -lay be HK.ntioned that th..re are efferent Hbres i„

*''^"i;";- ";— They are axons of eells i,, the h fer^--iilate body. Their fnnction is unknown, 1:-.probably eoneerned in the n.oveiiients of fh J,.^^n"tl..'lH.ni and of the eones : possiblv also in'•''^"'-'1 ^•I'a.i^^vs in the visual purple
"



SKITIOX II,

THE EXAMINATION OF THE EYE.

(ilAlTKK VI.

KXTKKN.M. KXAMINATIOX.

Ophhial.mic piitii'iits iiuiy ix' roMifhly divided into two
^n-oiij)s: those who present manifest objective sigiis of
(h.sease, and tliose who, pirsenting no outward and visible

siirns, have abnormal subjective symptoms. The division

is convenient both in theory and in practice. Tlie second
•,'roup, in all but " functional '''

cases, have latent objective

siffns which it is our duty to discover. In thi' first j^roup

the manifest siirns may mask even more serious conditions

which it is our duty to brin<r to li<.ht. Not infmjuentlv
we are confronted with obscure cases which demand the
most careful systematic examination in order that nothing
may be ovei-looked. Thonjrh it is not always possible, or
even iiecessjiry, to <r<) throujfh the lenjrthy routine of an
exhaustive systematic examination, yet the details of sueh
a routine imist be firmly enfrrafte(i in our minds, ready
for instant application, if we wish to avoid mistakes in

diatrnosis.

We shall first dcMTilx' tlie methods of exanu'natiou of
the parts which can be observed with the unaided eye,

though we .shall often ensure accuracy by artificial assist-

ance. Next, we shall describe tiii' nu'thods which must
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m DisKAsKs or TFn; vm:.

Ik- I'.nploycd to .xuiiiiiic tlic (Iccpcr parts of the v\ -.

rin.'illy. we >liall inap out a n.iitiiii- of .systi'iiiatic

t'xaiiiiiiatioii.

Ill till' patients wlio hclonir to our first ^rroiip \nc >!, all
at (;iic(. Ik. coMfroiitcd uitii visil)!,. >ijr„,, „f disc-asc. \\\
sliall not coiisidcT in this place oross sijr„s siieh as mailed
pn.tnisi<.n or proptosis, ^..vat deviations of the optie axes
from the normal parallelism, and soon. 'I'hese will he more
conveniently investigated in their special relations. \V,.
Nhall confine ourselves to conditions affectin-r the .-lolx^
itself.

Tho Conjunctiva. -In the nornial position of the lids
only that part of the l)ull)ar conjunctiva uliich is exposed
111 the palpebral aperture, together with parts of the
iiitermarginal strip along the edges of the lids, is visible.
In order thoroughly to investigate the whole conjunctival
s.'u It is„ecessary to expose the palpebral conjunctiva and
the foi-nices.

'I'he lower fornix is easily exposed bv drawing d(,wn the
lower hd whiNt the patient looks towards the ceiling.
Tho upper palpel)ral conjunctiva is exposed by evertiuLr

the upper lid.
' ^

Kirr^inn of fhr npprr U,l rerpn-res some practice.
(1) The best, and often the easiest, method is as follows-
Mand facing the patient. Place the right in.l.'X fin.rer
lori/ontally along the patients left upper lid whilst "he
looks towards his feet. Draw the skin of the lid out-
wards: tins causes the inner pai-t of the edge of the lid
to come forwa.ds, whilst at the same tin.e the- pressure of the
finger affords a fixe.l point around which the li.l can
ivvolve n> a vertical direction. Insinuate the right thund,
•iid<T the projecting edgv of the lid, an,l roll the lid up-
wards towards the ind.x (ingvr. 'I'Ik- right li,l is ev.rte*!
Ill the same manner, using the left hand.

This method is v..ryeasy^^lK.n the eyes are prominent.
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jiiid it CiiiiM's ji iniiiiiniini of discoDitoit to the putioiit.

W'licii tlic rvcN aic dccplv >rt in tlu' orbit, us i> ot'ti'ii tlu'

case ill old people wlio>e oiljitnl tat luis iK'C-onie to a frreiit

\teiit al)>()il)ed, more ] icssuri' i> nei'ded and ii little [liiiii

eaiisi'd. In Mich euMs tlii' tbllowiiiir iiu-tliod iiiii\' \>

dopted ; the t\ ro Will "ceiieivi II V ti

ice u pi'otK' or tl nil peiuil honzoi

lid it easier

:

itall V alon<f tl le

skill of the iip[)er lid at the level of the upper loonier of

till' tarsus, till' patient lookiiif^; towards his feet.

Seize the eyelashes between the left index and tliunib,

and draw tlu' lid away from the <^1o1h', usiiiif the |)rotK' as a

fixi'd jioiiit. Rotate the lid in a vertical direction round

the prolx', which is then withdrawn.

Ill many cases we wish to evert the upper lid when

staiidiii<r Ixliind the patient, who may be lyinj^ on a

couch. In this case the following is the K'st nietluMl

:

(.'3) Place the left index finger vertically upon thc> lid

whilst the patient is looking towards his feet. Seize the

laslu's with the right index and thumb, and rotate the lid

around the tip of the left index.

Ill babies a special arrangement of the {)atient facili-

tates thorough examination of the coniunctival sjic and

eve

{4') The surgeon sits facing a nurse, who holds the child

on her lap. The baby's hea<l is placed iK'tween the

siiigeoirs knees ; its liody is on the nurse's lap. She holds

the child's hands against its body, thus keeping them out

of the way, and at the same time stejulying the child. If,

as is often the case, there is bleulu eversion oftlle

lids is extreiiielv easy ; indeed, it Ixromes troublesome

when we wish to examine the cornea. Here the <p!vsin

the orbicularis fixes the lids against the globe, and the

sliglitest attempt to draw the lids apart causes both to

iKconie everted. When this does not (xcur, method (!i)

must be ado^jted.
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1

Havinir ,.v.if,.,| f|„. ,„„„.,. |- ^^

wanls M.I.K.nK, 1 >., r"";^*" ^-"--"r start fo,-

^•«-<nal, hut also ,..i„, 'n. '

"'';'"" /"'"'' '^ "'-^'

<^') TJr. u|,,H.r li,i i, ^, ^^
,

'•^tnu-tor is tlH.n inserts .„, , ,

"'
,

""""'"'"•
^"^

scan-n.n. f,o,u old trac-ho.na is „„
' "'^P"" ^"'"^

=

^•""'"-^-^' •^^•- A,llK.si;; : r'
"""'^?' " ^'-' I>'^llH'bml

r"^'""'-^'-
-"' 'Obliteration

ot' d^"' f ^"''"' ""' •"-"''"•
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KXTKHNAL KX

IISf.stlVjltioM. I'lltcllo of jrnui

f-isily may mark flic site (,f ^

'"' 'f' <>" lilt' i)al)Ml)ial coiij

clialazioii.

'llif ocular I'onjimctivH can
examined without cvcitiiijr the :

ii|) niid (low,, wliil^t the lids arc
wliidi is observed in irritative anc

varies in its distribution and i

/

!<; 'il. CwMJiiiictival ccM-
i-'fstiiiii eii^'or^n.niciit ,,f

the iiwstoridr (•(.iijuiiciival

arti'l-ics ami \riii>. (After
'iutluii'.)

I'k;. i;:;.

iiiir bra
artt'rif.s.

.|M,tS

lift en
liersun

c-aiisc. Here we miisi rLiiiei,iber

with which wc liavc to deal {ride
muy be distinguished, though nios,

to be recogin'sed in health: (1) tl

«)njunctiva or posterior coiijuncti.

(2) the anterior conjunctival vesse
area adjacent to the linibus or cor.
'Hiiuu^. loops into the edge of the coi

Fife'. 61); (3) the anterior ciliary

Nubc-onjuncti\al or episcleral tissuJ.

IHiforating branches of the tuterie



!)(i DlSI.AsI.s ()| rili; K^ i;.

M\;i;,|,nin|,Mi.,ti^.ly l.'iii;c tort i> v,.ss,.ls „l,i,.I, MuLicnly
''""• ••''•""' ' •" ^ fn.in tl...,nrM.,il mainj,,. J'||,.y

'"'"• ^''T ' '""^ ^"•'ll tpiM'l.ial hn.ncli.s^ulii.l, ,uv
iMvisil.lr i„ IumHI,. |,„t ul,.,, ,|ilut..,| lonn ,1 pink /...,.. ut
Uuv, .tn.inht. v.rv .L.-cly M-t \..ss,.U an.un.l tlic vuvuv.i.
Tlic ((.ir.s|),,i,.|i,in- |„.,fuiutinn- \,.ii,s arc very Miiall, hut
>'""•'• iniin.rnn. than tl... aitcrifs ; their ..piMlrml hran.•hc.^
tonii a cioMly-incNhcd nttuork.

('..iiuvsti,,,: of the in<h\i(hlal otoii|,-, of \,.smI> atfonl-,

''n|>"tlant .M.lrn.v a> to the scat of the iniM-hicf Th,.

'n;. I'.:!. I'iliaiy .-(.irjcstiijii

tMi'j. ir'joiihiii nl . |,i-cl rill iuil;s

"t 111'' :ini.Tiiir ciiiarv aricrics.

(All. r Hahyiin.lr.)

'"' I'l. t'.'llijrstl.jll nf 111,.

auiiri.ir ciliary vi.|ri~, .pi-
-rli'ral v<.|i()ii> |,i,.\iis. ( Ait.r
I>ulryiii|,le.)

co-iunctix.al v.ssrk can he (h'>tin,<;iii>hc(l from tlic anterior
ciharv l)y the follow in<;- points: (1) t lxv are a hHf/L4.>..-

liHck^rcd, the ciharv vessels hein tj seen tlir()ii,.rh the coiu

J mictiva, which_nnpart s a purple tin -re ; ('2) if the con-
.i"'"'^"^'i '•- iiioveclhrTiiKl fn, over the sclerotic hv the
/iiWr place.] on the l„wer lid the conjunctival ves.sels

also move \^lnlst the ciliary remain sta'tionarv ; (ii) the
iM.iivi.lual vessels un.l the netvvork tliev form car. Ix- seen
in the conjunctival system, wlu'reas the ciiiarv form for
tlic nmst part a .litfuse reddish violet blush in which the
.si'parate vessels are indistinguishable; (4.) if the bh.o.l is

pressed out of the xessejs th.. ciliary till up at once on
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•iii(>\iiiH- tlir |irc^-.iiic, Miiic tlicx ,iiia> lulllOsc \,.|\ t'rciU

iiUt the i()ii)nri(ti\!il till -.h.u l\.

fll UVmial. ((lllL^Cslioll ,,f the COlljllllctival \(•^^t|s,

iMiii;- a iclati\(ly w liiti- /oih aniiiiid the conna, accnin-
p.niicd hv iiiiicoiis (M- iiiiMu-|iiiriil. lit Mcict ion, i- in.licat i\i'

I.

lit c(iii|iiiicti\ iti-,. If the •I' i^ iiiiicli iiiitali(tii and xi-callcd

|ili()t(i|)li(>l)ia, xvitli M»ni( l)li|)liai()>[)asiii and \iiv uatciv
lacivnial •>•( ret ion, we Mi>|)(ct tlic |)rc>(n(c (if a foicinn
I).mI\ nil llir coinc.-. (ir iindir Hie lid, mi Ijiat it iiihs

ui-iiin^t till' (ornca : the ((iiiditinn hmn he due t(i iiii>-

placfd iaslu- itiu^^liiaMs). IMilyctrnular (iplitlialiiiia may
|ii<idiKc a similar [)i( tiiiv. In such a case tliciv is also

iisiiallv ((inufstion of the ant trior coniiMictival xcsscl-

('aiffiil txamiiiatidii shou^ that tl ic Msscls in th

ciicnmcoiiu-al /oiu' arc hiinht red, and that the conical
loops arc also thlatcd and \isihl.. Anv irritation of the
cornea ulcers, ahrasiops, \;c. -cjuiscn th Is coniiinctival

coiiiiistion of the cir( corneal

\essc

th

ou^h eonjunctival thev do not i MOM-
mei

Tl

nhranc. A ^^letinitv leash of .lihitcd

/one aiKJ corneal

uiti

_vessiJ

cunjined to the coniuiictiva^or I'ncroachin-,' upon tli

eonica is iisiiiilly indicative of phlvetenular disease,

rink eircumcorneal conjiCsticn is also met with in

ere the jiiiterior ciliarvinflammation of the iris. II

vessels ,".rc also involxid.

Circimicorneal cone-cstion of a pecuhar lilac tint, more
deeply seated and often patchy, is associated with i velitis

and deep sclentis. This is the condition which is k

as ciliary conj^cstion par excellence.

Dusky con<>estion at the limbiis, composed of a fine

rt ticulum— the episcKial venous plexus—often points to
•flaucoma, hut may accompany other diseases, cspeciallv

in old people.

nowii

Tl

that thev then cease to h

lese conditions vun into one another verv fri'ijuentlv, so

ive special diagnostic importance.



!>,\ i)J>l \si;s oi' Till; |.:v|.;

Lacrymul ApparatuH. Conjn.uf iv,.| ..,.,,.,.(,0,. .,( ,„,
'Nr oMiv, or >.u„. of nntMti.M, >,„|, „. „,.t,.nn.r, s| |,|
N-lnst...,.,,,..,

,l,....(ii..,..,,.sotH,..|anv,„,.l
,;;.,.,.,atn.

";""''''• 'I"!''""" '" •' •'•'"> .... t.. tin .I...,.!. ,M,..v Ih'.
•'"'• '" '''"«Im"« ..I- ...... „.. iK.tl. ,„„„,„ „, ,., „,.,„.

"".l|.<.Mno,.,.Mt..l.|....ka...,.U..vh..n.
,n .1... .an,.|,Vnl, o,-

:;'''"''•, ';-i;'-™-..»..r.i,.. I....... ,., .^ ,„,
-..Iv .n..H..o ...I. Tlu. ,.,n...h. an. ,.. , us,l,l.. ....nnallv
^^"'"•nt^l.i.l.lv..s..,.t,M.tlH. I,.k l).,.|,... ,,..,„ ,,„,,..;.
<'•>• ^l.^^-.•, .1.... t„ s|ac-k,K..s,s of tl... li.l n.Ms,,,^. a l.ftl..X'"'"^' -t ...• ...•h-opion. ...,„.<.iallv ,„ o|.| ,„:,,,.. ,„

^|.a>.MoMl...orl„..nlari.Hu.l„l,nayl„.ro||..,|,M
I. .|,

;;;;'"'•""" ^ ""> •;-• al.. ..a.... ..,„,,,„,., So„...tnn...
'"'"""•;.••"''"'"•*'-'' i"'l-"M,at,oM, hut ,4h.>, u.thout

,

''
'^,

'''^'""^i"" "..I .l.roni.. inHa.M.nafio,, of flu";™' >- In all Mu-I. ..a... ... ,,,,„,.„, ,,,..„,„

;;'''"'^"'7 »'• ^'- '"'ll-- .on.inn..,iva a. th..v .1....,,,
'''''''^''^••"^^'- •'•-'-•'-.v,..,.,.ta.ionV,.<,,ntlu.
.«n...a .u..l..,,it i. ,„........, .,,,.„, TlK. lan-v.nal .u..uat...l ,n tl... Iac..v...al fo... |..,t...,. M.C.

t -a..l I..,.,OM.:tl... fundus ..t.n.l..Ii.^^

" 1"> pos.t.o,. u.il ,.,v.s upon H... s«.. If tlKTc. is anv
;;•''''•*7';"^'-H<.^^..fH.c...on,....tsi,.totl...„os/l;.
- ..a>..l ,i.u-t, as ,s usnallv th. .as. .1,.,. tl,. sa. ^s

...Ha,....! the contents will ..nerally .v.a.r.i tat. into tl..
-uun.t,..lsac.ln-uavoftlH.ca..ai...,li:a:,

.,,ll,.s.
!"-...,- fon. th. puncta. ^V. not. ul-.tl...- th. .ontu.ts
an. t.ais, iiin.us, o,. iriiico-pns.

\y.tl....,t .l.snil,in.- sp..ia| n..tl„„ls of aseertainin.. if

- lannnal passages a,.. pat.nt (('hap. XXX.,, a si.npl.
- ...av iH. .n.nt,on.,|. A ,ln.p of Hnor.sc.in solnt.on
- l-lao.l ... tl.. .o,.Jun.ti^al -,ac a,.d the patient is tol.l
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nic cctas

'""'iiatc it in the dark
-in (stapliyhmia) li.rht will

room. If it

slioiild

IS H

eve riic li^dit should I)
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|)a.s> throii.rh into the

(011c»'llt|;itl-d ll|>(l|l thl' ^j)()t I)V

Tl II' aKni|)t or vcrv <nadii

passes hark t I'OllI tl

il ciirvatiiiv of tlic sderoti

li\ ixniiftropia or inyopiH r-(s[K.<t

H- coriua may indicate hi.rh

Tho Cornea
i'<'<'oi,nii>e at a "-I

V_siUiiiL<"<>i"nea witi

ivelv.

A htti

r tlnice 1

experience ui|| enahl,

le cornea is smaller thai

lis

I a
sllii'ir, l\l' o firl

slmllow anterior eliamh

I Msiial.

is verv

Th
triaiicoma .

>inea should |„. I)iiu-|,t and t l':iiwii!ii'i>i>f W
I ^
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first cxdiiiiiic iU Mirfacc. Any loss of Mibstjincc, sudi as

an abrasiiin, nia\' casilx 1h> ovcrlooki'd \sitli()ut special

caic. Tin coiwlition of iiritation and lacrvniaf ion will

often put us on the track, hut these featuris may he so

li"lit as

(1 1snould t)e adot)

p)is> unnotii

ted :

The toiiowniir nit tho(h

(1) Place the patient facing the uindou. Stand in

front and direct the patient to follow the index finifer,

"liich is held horizontal and niovid slowly up and down.

The tinj^er is then held vertical ami moved from side to

side. Whilst these nian(i.'U%res are heiny; carried out the

iinaji'i' of the window oi' cornejd reflex, as it is called, i^

carefully watched. If the surface of tl

th

le cornea i.s normal

re will he no distortion of the I'etlex as it passe-

it. If tl lert' is an abrasion he ima<ie will 1k' distorted

aiiit wil less clearly detmed. Tl Us iiietMiKth

should always \k- re-orted to first, as it is jrood practice

in ()l)ser\ation and needs no artificial aid which may not

K a\a lal )le uiKli s(/iiie circumstance.'

(2) If the first i-iethoil gives uncertain results or fails,

instil a drop of riuorescein solution {U per ciiit.). This is

Ix'st done by telling the patient to look towards his feet ;

the conjunctiva ahovi^ the cornea is then lightly touched

with the tip of a glass rod which has Ixa-n dipped in the

solution. .\ pad of c(<tton w()(>l i> immediately pl.ued

upon the closed lid>, so as to mop up the excess and the

tears winch tend to flow inw the f

IK

It

)t attended to the face lx'C(jmes st;:

ue. If this detail is

lined uiniecessai'ily.

i.s a good plan to wa.sh out the excess of fluorescein

with a drop of cocain solution, hut it is not essential.

.\iiy spot on the surfaci' of the cornea which is denuded

of epitlu'lium will appear gretii.

A bundle of dilated conjunctix jU vessels near the

limbus will often mark the site of a foieiirn bi

tile cornea.

iiiion
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Opacities (A' tlio coriicH may he so faint that tiicy

iccinirf very miiiutf iincsti-ratioii, and tlic sanic is true

of till- details— ili'ptli, ^;e.—of .rross opacities. We can
stndy them Ix'st by focal or ol)li(|ne ilhnnination.

Fociil or nhliqitf Hill iniiiiittoit is carried out as follows

Hi. •!."). — F,..'al (,r olili.jiir illumin;it i.pii, Tlir iliii.jnnii -liuv\~ Ih.w
Mio fiicii^ (if the li£jht may 1.0 altiTr.l l.y -Ip.'liilv -liiftiii_' lln;

I'^^iiioii of till' CdiKviiti-atini: lull-.

iVUff. fio): the patient is p|;iced, preferably in the

dark room, with a liiilit about two feet in front but siii-htly

to one side. 'I'hc lii;ht is concentrated upon the cornea
l>y a strong.- con\e\ len.s (Hie lai<<v lens in the ophthal-
moM-ope case). The rays of jioht are l)rou-;ht to a focus

l)y the lens. 'I'he coim.a or otiier superficial structures
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can tliiis ]),. (Xiimiiicd imdcr the intense \\u;h\ „f tlic

conuT^nnn; rays. 'I'lic position of tlic iniitc inia^c of
Hie lifrlit formed l)y tlie leiis cm he moved over tlie'^sur-

face of tlie eornea by sliir|,t lateral n)ovements of tlie

Inis wiHiont alteiin^r fh,. position of tlie lifrht. Similarly
tlie liii'Iit may he focused upon rlie iris or crvstalliiie lens
hy movinir tlie lens sliirhtly nearer to the eve.

IIaviii<r thus hrilliantly illuminated the part of the
cornea uliieh we wish to investi^^ate, we mav iiia<,niifv

tlu' spot hy lookiiin- throuirh a very stroiiir eoiivex lens or
c()riieal lonpe held in the other luind. The nianai-ement
of the tu) lense> re(|iiires a little practice, hut is easily
mastered. A t'ew won" of explanation about the corneal
loupe will help us to employ it to U'st advanta<re.

When we mayiiity a small object with a stronir eonvex
lens we place it within the focal distance of the lens and
vieu it throunh the lens. We know that under these
conditions the lens forms an enlari-cd inia^-e upon the
same side as the objirt, but farther away (riilr p. :J4,

l'\u;. 21). In order that \vv may see the inia-re to Ik'st

advantanv u,. must h'c as nnieh of it as passible, and we
must see it under the lar<rest possible visual ai.jfle. The
first recpiisite demands that the observer's eye shall be
as clos.. to the lens as possible. The second re(iuisite

depends upon the relative dishuices of the object and
the eye from tlu' leiis ; in practice these are found by
.sliii'ht movements of the lens.

In employinu" focal illumination, then, first focus the
li«,dit upon the recjuired spot. Then place the coineal
' -upe neai I he spot and look tlirou<,di it. Slowly advance
the loupe towards the cornea until the spot comes into
focus. 'i'hen '^v\ the vyv as close to the loupe as possible.
Ill this maimer \ie shall see all there is t,, 1h. seen.

Hy movinn; tiu' linht ,.uid the loupe slowly over the
u hole surface of the cornea we can thoroiijrhly explore it.
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Mv adva,.in. tl... ..,.„,.x lor.s „,• rnn ill,„„i,.at. ..--V.V ,1,.. 1...^ ,rt,,. ,„,„.,,^ ih. ^rls .^u,l nuU-n.r
'V'''t;Hn.> ..KlHnallvtlu. ,l....p,,,.p,,,., ,,,,.,,,,, ,^Hy sM,H,l ,uK...„slv a.lv,.n,.i.,. th,. p,»itioM of ,1„. 1,,,,,.

>tn„.tur..s n,t„ acrurat.. to,.„s an.l .^n^u\ur H,..n 1,...•^Hl)lm<. Hiciii iiii(l(.r

caiiMot
(oii>i.l..|al)l(. ina<riiificati(H). W.
,U''t Ley.....! th.. Lack ui- ihv l,.M> ^^itl, a
l"i,'l' I'owtT Ion,,.., as it works at t.,„
>l><.rt a f,.,.al dista.,,.,.. .Mo,-,.„v<.r, i„ on!..,-

<" .xanuM.. til.. ,|....p,.,. parts „f tl..- l,.„s

"<• "Hist hav.. tlu. liol.t almost in fn.nt
•>» Hi.. |)ati,.Mt, otlicrwis,. tl.cv will „„t
'x' illniiiiiiat..(l.

I-'ocal ilhimiiiatioM witlioiit tlu- assist-
''i'<v of a loMp.. or r ,lark room is ofti.,,

"t M-iVHt a.lvaMta.;.-,. thro.i^rh the jrofKl
'"• ""t">n wl,i(.l, it affords. ()„.. soon
^;'ts i„to tl... habit of concnitratinff th.>

I'.iiht from tl... win.lou upon tl... eve with
^hr .•„Mv..x i..Ms with a vi.-w to improvh.f.
till- optirai coiKiitioiis.

'I'l.c ..oriica is ofti.,, affected soc-(m<larilv
to th.. (...njimctiva, as i„ phUTt..n„lar k,
<'l>l'tli''li..,a. I„ Mich cmditioMs the

"V i> most irritahl.. an.l ri-sistant to
"Xa.Minati.H, i,, bright li^ht. Th.. sli^htc-st att..MM,t to
-I..-..-at.. th,. li.ls is amnnpaniod hv violent hLpLaro-
N-MH ..spoc-ially in ..hiLlrcn. V.t it' is in -uoh cas's that
It N „t th.. ,i,nvat..st in.portanc-.. to know a.,,1 watch th,.

T ;

"'' /'"• '"'""*"• '•'" '"'^''^ "- ^"- it n.av !>..

"''';''';'•""' •"••'•^- '^"" ''" "I"- th.. pon.t of i.„.o,;,i,„..
f"''-t"<)- .\ny ron,hn,.ss. or ...„„ an ann.nnt o7
l'-vss„r.. whu-h ,s .|nit.. j„stifial.l.. in oHu.r ,.as..s, n.av"'""'

^" '•""^•' til" iH.rf..rat,on ulnVh ,t shonl.l b.

tnictnr.
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i'lir cliicf effort to MXoid. Ill Mich a ,•;,>,• tl„. li,l>,

•niist l„. .,|)aiat((l l,v ictrattois. We ,,.ay Use >iin|)lf

Ix'iit «in. ivtiacfois (I'iir. (if,-) ,„• l),.s,,iaiiv>" .•(tractor

(I'V- '>*)• III l).il)i(s the |,o>itioii ivr()iiiiiuii(l<.(| in

mctliod
( ^), [.. !):;. is ...Mploycd : older children are placed

"I'oi' .1 (oiicli. The retractors are inserted
.U'ently into the |)al|)el)ral aperture, first the
npper. then the lower, the curved ends heiiii;-

insinuated het^een i\w lids and the o|olu"
'J'raction is then made upon the reti-actors.

not only in opposite directions up and down,
I'iit also away from the ^lohe, so that the lids

ar.' lifted off the ,o|ol)e at tlie same time tlxit

they are separated. In these cases the <,dohe
tends to roll foi-cihly tipwai'ds when liirht falls

upon it. uhich makes it very difficult to see the
cornea even with the Use of retractors. The
ditiiculty may he overcome by pressinn- the
fiid of the lower retractor well into the lower
fornix, which drans the eyi dowiiuards hy
|)ullinn- on the ocular conjunctiva.

When we ha\e satisfied oursi'lves tli/it there
IS httle or no fear of perforation \\v niav dis-

raus,.. P*"^'' "'f'' 'vtructoi-s. It has l,eeu pciinted
Fi.;. .;7,.-^ out that in children an attempt to separate

li.t mr.ir.
"" '"'" ^''"" *lH-re is much hlepharospasm is

'"• iiMially folloued by exeisioi, of both lids, thi'

•oniea still remaniin-.- liidden, The ^^av to
oNcrcome this ,!iflic,ilty is to place the two thumbs close
to tl... ed-es of tl... lids ..ni.l to press ovntlv but tirmlv

"I"'" 111-' ,i;lobc as the lids are drauii apart. In fin's

manner they are s.parate,! without becomino- ev^Tted. but
"'•"lusl !), extremely careful not to exert un.ln,. pressure
and not to touch the cornea «ill, the tliimib nails.

' '"1.^ diseases neu Ness,. Is are formed in III' cornea.



Lf^^UOU*^'^
(l/U^L,

L^xjLr^t^tM*^ r*'

Fic, li.s. Diaunmis ,,f ~ii|i,Tlk'i;il niriical m-.>(>1>. A. .'.'neiMl
v,i>fuliirisiiti..ii

; I!, a ~m>;\c k>a>li ..f v. -.>,]<. a~ ui ta-'ii-iihir
'-.•vY x^frr.r j;. .'./:;

; ; *. ;.ic.^ii.-ic»i wfc>< uiai i>iii lua. a^ iit iia'jtiu-
iiiatuus pamiii- (r//< p. 2i»H).
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All (Aiict knoulcdnf of tlicir |K)>iti()ii. wlictlici- siipt rticial

•T (licp. and of tlicir (listi-il)iitioii. whctlicr locaii-M'd.

^••iicral. |)iTi|(li(ial. ahoxc. and m) on, will often settk' a
di>|iiitcd point in diaiirio>i>.

Sn|)(iti(ial \t>M|s (I'io-. (i,"S) in the coinra aiv disfin-

,iini>licd fi-oni tUvp (V\n;. (J!)) \)\ the follouni-; fc.finvs

:

(1) Mipcrlicial mwIs can l)c traced oxer' tlie iinihn, into

tlie coniMiictixa. uliil-t deep ones sceiii to conic to all

i''""!'' '"' '' "" liiiiliiiv; (!2) superficial \cssels are hii^lit

red and well dctincd,

wliiUt deep ones are ill

defined, ureyisli red. or

cause only a dill'nsc red

l>li|s|i ; (;}) superficial

vessels i)iancli in an

arhorcscent fashion, diclio-

toinoiisly. u liilst deep ones

run more or less parallel

to each otlier in a neiieial

radial direction. and

l)raiich at \irv acute
l'-'l:Ull (if (llTl. i'MlMr,-|I ,., ,1 ri I

.> in ,nt..,s,it'al krra' '^"-'*'^- ^'^': '^ '"•^<"" '

(4) superficial xcssels niav

raise the epitlu'liuiii ovi'r

theni so that the sinface of the cornea is uneven, whilst
\Mth dicp ones the cornea, though ha/v. is smooth.
The Anterior Cliamber. - The anterior chamber is

shallow in extreme youth and in old a-c : at other periods
of life it is about 2-5 nmi. deep noiinallv. It must be
;vmembered that we estimate the depth of the anterior
cliand)er by the position of the iris, and that we \ ie« \hv
iris Ihroiiiih the cornea, uhich is a stronuK rrfractinu
convex sm-face. The efllvt of this is to maunifv the iri'^

""' piipii- •""I t" tnake il appear farther-
'

forwar.ls

than it really is. 'I'he same appli.s to anvthine- in

Ki(,, i;'.i. 1

1

'('.-.~i'U, a-

litis ( / (,/, |). I'll I ).
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till' aiitcrioi' clianilMr. '.'/., tli*' |)()int of a kniff in

()[)('i'nti()M>.

(i()()(l hiiiocnlar virion ciialih^ ii-- to f.stiiiiatc the (l('|»Mi

of the aiitciior cliaiiil)!'!' when \sc arc lookinjf at it tVom in

front. The (il)->(r\atioii vliuiild l)c coriliMiicil \)\ takiiii; a

prolilc \ i(\\.

'riu;^aiit(rior clianilx r i> :il)irormal lv •^hallow in i^laiiconia.

It is pfttii altnorniallv tU vp in irido-rvc litiv! Tt i-~ tVt(|iiciitly

iiiH'(|iial in (lc|)tli ill ditfrrciit parts. For cxaiiii)!!', it may

he (IccjKT at tlic [uriplicrv than in \\\v ccntrr in irido-

cvclitis ; on the otlur hand, "lull the iris is bowed forwards

(iris hoinhc) it is funiicl-slia|Kd, the centre heiiii;- dee|), the

jieripherv mtv sliailow.

After coiisiderine; the depth, attention iiiiist he jiaid t(»

the contiiits. In some uoiinds aii<l ulcers ot tlie corni'a,

and rai'elv without them, there is |)iis in the anterior

chaml)er. It forms a kiver at the hottom, tlie surface

of the piis heirii;- le\el ( hv|)o|)Voii ). A similai' laver of

lilood iiiav occur after contusions or spontaneously

dixphii'iiial. The a(|iieoiis mav he hazv, a condition not

a]\vavs easv to distiiiii,nish from haziness of the cornea.

Such cases lead us to examine xcrv cari'fnlly tlu' hack

of the cornea "itli the loupe under focal illumination to

.see if there are aiiv precipitates ('' keratitis punctata") upon

it. or we iiia\ see Hocciileiit specks in the acpieous. All

these conditions ari' of pvat diaj^nostic and pn)i;n()stic

importance.

The Iris.—We pa\ attention first to the coJiniv o'' the

iris and the clearness of its pattern. Tlie two irides or

parts of the same iris mav i)e of different coloni', i)oth

(•(inditioiis heiii^' known as heterochromia iridis. Dark

lirowii spots ill the iris, not raised al)o\e the surface, are

conimon. Care must lie taken lo distiiiiiuish them from

small tumours of the same colour or wliite (sarcoma,

tubercle, irumma). " Muddiness " of the iris is the
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In .Mria,nn,ah.rv ..xn.l.t... A ^mmMv^I.. ui.l, s^uiU

of iritis.

Tl,.. ;.,M/.., .,rtl„. in. MUM Ik. n..h.,|. ..,,., -iallv tl,..
'''•"" "• "'"<'' if '''- <"'/'•

|.|.. ^'!)1..'}()1.:}]1) si„.,i.,l
'.tt.'...i..n s|,onl,l 1... ,,a,.l t.. anv a.ll...,,.,. .svn.ll.ia.,
Mntrnor In (1... ,.„„..,, or ,,„.h.nor t,, tl... 1..,,: ..ansul..
I rrnn,l.,.s,n:ss oHh. ,r,s ( iri.lo.lu.u.Ms

, i. .,,,„ ,,.,„ tlu'

.•y.'^ar...wnv,|,-a,,i.||vittlM.irisi.,,,,t,,ro,,..rlvsn,.,.ort,.,|

l.'.|s,.|a,k,u...ottl... sn.p,,,.orv l,n,,nu.nt, .Vr. It i. Ix.tMCM I., a, lark r..n,„ u iti, nl.li,,,,,. ilhnninatioM
The Pupils.-.V point uhid. should 1„. .xaun-.K.,] at an

.arlysta^..n,.u.ryro,,ti,,..,.xa,ni..ati,,no('tlu.
,.v..sis th,.

;7''^'"!"" "'" 1-l.ik Tl.is is 11,.. nuMv iu,porta,.t sincv
f'"'""lnu...xa,ninati..M tW.,,,u.„tlv ,i,.M.aM.i> tl... us. .,f ,,
nminatu.. and it' tl,.. pupils l.av.. not pn.vi.H.siv I,,...,, ,u.t..a
.t M.av I... n..<...ssarv to n..,uir.. tlK. att..M,la,u... of tlu. pnti,.„t
on another , .evasion wh..,, the. .Hl...t of tl,.. M.v.iriaJi. has
passed oft.

'''-:™'''fi""ot'th.. pupils n..p„r.s,.an.tblatt,.nt,on
.Ml..ta,ls,ttn,stu.„.thyn.sultsar.. fob., obtain..,! It is

lu'st carnc..! out as tollows :

'•;-••;'- I-'. ;"tfu.i,.^th..li.ht, which sh.,ul,l not Ih.

^>ol.n^l.t:s....tl,attlu.tn..pup,|san....,uallviIlnn,inat..,i.
No.' Ha. s,.,. hap ,,„, ,outourof..a,.h pup.l. Cn..,-

t....c-lnn. tlu. taa.. |'..|1 th.. pati..nt to look straight at
von. H.'.nov.. on. hand au.l uat.h th.. pupil. ,{.,,,,,.,
tlnshandan.ln.mou.th...,,,,,..

..,M,i,,,.th.. ,,th..rp,,pil
Not.. ,l..u n a,,.l uanpar,. th.. ....suits (,/..,.,.,,.,,,,,,,, ;j^ ;
I -n.ov.. ...... ha,,d so that this .,,.,,. ,^^^^^^^^^^

>l....l.llK-sl.a.i...lt,.o... ,nt..ns.. li.ht,. Wat.-h tins pupil
"^""'"""''^''""•^''1 'V th,. oH„.r ..V... Ii.,pj tl,.
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[iroc'o-

til in lilt)

\vliilst uatilclillil til ici' |inj)il [iiin.li iisiKil riiictiiiH

Now (ell tlif |iati(iit to look (|iiitc Jici()s> tlic i I Kill I

till- ort" a> l)()^^il)l,^ Siiddcnlv liold iip tlic index (i

ilN

\ri-tically at about >i\ inclics U • Mil tlic |)afifiit"s iio>c. and
t.H the patient to l(",.k at it. \V,itcli tlic |.ii|)iU ul,i|,. |

.iccoiiniiodati's for tlic finij,., u.^rtin,, r II ilrcolin/Kn hlli

W icii the loiction to li^||t is \\

•ilrcadv Miiall, it i> ditiiciijt \,

•cl)Ic and tlic piijiiU arc

lii-ylit diffuse davlii-lit. t

) l)c ccitaiii of tlic result S 111

iflieult

int-o the dark

ic corneal rcMexes addiiiir to tlic

V. Ill Midi eases fj,,. patient sli,,iild U- tak(

11 and the liirht eoiucntrated iipoi
roll

pupil by focal illiiniiiiat oil. Hv a sli.rht lateral iiiov.

iiiciit of the coii\cx lens (,/,/, p. K)]) tin- focus of li.rht

ff the pupil, the pupillary move-
It tlieri' is MO iiio\enicnt

can .)(• iiioxcd on or o

iiients bcin Nvat ciicd tl IC w line.

IIIK Icr thicNi' conditions ue niav conclude that tl

to iJLdit is alisi'iit.

It

this

IS better not to use the oplitliahiiosco|

IC react ion

)c iiiii-ror III

s procedure, as the patient is very likelv to look at it.

•uid a reaction to iccoiiimodatioii niav Ih' mistaken t

one to lij.-ht. Note very (arefiillv if the .•onstrict

the pupil to liirht is well

or

ion of

The same method will elicit the /,

niMintaiiied ((/(/<• p. 40*

(Wernicke) in the r ire c

wind it

II iiiKiiKipic pupil ri III' mil

fises (k'sion of one optic tract) in

IS prese.it. To test for it. the licrhtIT is pihiccd
.1 front, but rather to one side of the patient. Tl

Ii,l,dit is focused ^^\{\^ the lens up,,,, the oj, losite side of
the retina, and the pupil watched. The li<dit

iioved to the oth
tl leii

IT si

-ide of the retina. If tl

Hie and IS now tocu. 'd on the othcr
IC reaction is present the pupil wil

react briskly when one half of the rctii

but vcrv sli rhtl

la is illuminated.

y or not at all when the other 1

V even in the
illuminated. It usjially reacts sliohtl

lalT Is

case, owintr to tl IC nil possibility of prc\eiitiii<;' ditfIISIOI

itter

I of
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''-''' "" '" "" -"^'"^'- ''•'II- "I 11... ,vti„,... an.l Cm iliis
'''^"" ''" ''-t I- laiviv iinr,|ni\.M;i|,

wii'M "" nmnL M i
v

.M i i .i i i iu .^Lui uiii, ,• -,,„i,,-.i

'"""'^ '''"""' '••"•' '" ''."ill, hill ri-td_Ju >...„„..„.. lu-
'"'"' ""• """'''"..I I. ki,.,u,i ... >i'-_i:^^^^^ur^_j^^jij
it.KrniN,.s,H.n,-,iis u, j^n.-.-M pHHhT.iisrasr. hmTtt:;;;;;;:^
•""' '" "^ ^* 'li.'.r.Mtrn.li,- (,„„, ,n tal.r>, an.l fiv.iu.ntlv
'-. H-.M.ral (.aralv.is .,f tl,.. in.an. ; l.ut it i. aK.. loun.l m
otli.T sv[.l,,|,tu- ,l,.....,s... nf Ihr ,,.ntral i,.rv,„is .v^tcu.

Iftl,.. al...\,. .Inv.li.Mi. a.v ,am..l ,,nt •.v,.\|,all hav
''''"''I'' '"'""".•'iM.n a. tn tl... >l,a,... a,„! r,.|at,\.. m/.. of
ll'-|"ii"l-ui.l lh..,r na.ti.,,,.. A t.u „f th.. ..„,„„...„..,•

• •i'ii.iili..ii-. iiiav 1). .iiiii,i,.|at,(| jur,..

N''-v la,.,.. ,„„.iU u,|| M,on.,..t that a niv.h-lati,- has
"'" "^'''- " '- ""' 'n,....,n,n.,i, for ,t t,. havr !„.,.„ um,I
';-l-t'"tlv. W,. n,.l ,„tr...,u..„tlv .... a ,,at„.nt u,th
""• 'liil'l pupil um|,.|v ,|ilat..,| ....,„,,|ai„inn. „f ,|i,„,H..s
"I MMon. In,,M„.v nmII oft..,, .lint th.. Cut that h. has
''<'" Nsuio a liMi„,..nt tor rhniinatis,,,. Th.. ,.x,,la.,a
'""' '-^ '''•'• "'^' ''"i""'"f <'>Mtai.K.,l l..'lla.h.M„a, an,] that
att.T tisinn- ,t uith his n.ht haiul !,.. n,l,l>..,i his lin-ht
I'.V,. Wth th.. s.„l..,| H,,.,.,,. ()rt,,„ j,,,,j,,,,^^ ^^^^ oi„tn.r„t
•"•<i'-"|.s|..vsrrilu.,lfo.. ..tiK.r ,,ati..nts. W,. „„„f ,j,,,„,
'"•

";;
'"" ^""'•'' "^""-» -"•!' t-M-. Th..s.. pnnils an.

'""""> '1'"^' '" '"I"' -.I tlu. ,,at,..,.t ...MuplaiMs of
''"•"""- " ^'^'""- '-iHriallv in nrar ^..rk

Th.. pupil is als„ lar... an.l innH,.l,il.. i,, c-onipl.te
••^-•"l'l'V"fthc.„pti. n..n..: this n,av h. .lu. t„ ahsolut.
|^la.K.onM. In3.ut..ijlann.n,a it i> usuall,;Janii:^_™.,.
'ilk^iUuLoval^ntli <1"' lori^ axis urluai; tlu. ...;n,litio
i^;i.^uTallv nnilat..ral. If „nly ~..nc.".^T is \^i[;;n;T,
.is-t-ot,lH.„pti,.n..n..this pupil is ;ath..,. lar^n- than
'^Mlouasarul.., I,ut the n.ns.nsual .-..adi.-n 1..' Ii.,.ht on
» sou^,l,.^.. ,s UHu-h n,..,vas..,|. j^rant..,! ..f o.urM^ that

tl... tlunl n..n.. ,s uitad. Dilatati.,,, ,.f th,. pupils u ith

M

ni



HXI'KKNAI. I.X AMINVnoN. Ill

"•'••"""'""•'"'".^ '- •• 'i tiin.s „M„N..,„a,.,M| ,n ,..„.

'lili"„s,.t„„,,,nn.,lM.rv,.t..,M..,.„.,..u.n„,;Kil
.^ aUu toinul

in.aM.v,.| .|,.s,,„inalr,l M-lrn.si. u,tl, ..,,t i. at r<.|.l,\ , «hi<li
'•"''> '''^''' l''"'^ l"..M„|,|,.t..

I ,-.i„.|,, ,„ ,|,i:,|j,,,,,,.

Dilatat ,„M a. a r.H.A tn painful nnpn-,,],,,,. l.asalna.lv Ix .,,

""•"•"""••I- Iriilat.ral .liUtaH..,, n.av ivMilt fn.in imta-
•"""•(• tl,.-,-,,MVal.y.M,,atluti,„, t !„ ,mvm..uv of i,rh„„|s in

"" '"''^" !"" '"i"- I'l'tlii^iN .liromV [x.Miri.v,' tl,.,raru'
•'iuun>i„, \r. J„,| ,1 i>ra^•f^n,„ll.l^,allM.

: it il.ay .-lis,, !«
'In.' to Miin-oniy.lia. a.utr ant.,,,,,- polio,,, x, .|i( j. ..„„|

""'""-''^ a(firti„o. tj,.. I..U,,- .....M.al an.l .,,",,«.,• ,|o,sal
part o( ||„. .,,i„a| nmi an.l to |m.»,nv on tl.c >vn,|.atl,(ti,-
fH»'v> l.aNin. tl... ,.on| n, ti„. |„„,,. , .,-vi<.aran.l ,.,.,„.,•

.I..rs.l ^,.nt,•al n.ot.. 'l\.„,,,o,arv .lilatation of,,,,,. ,,„,,i| i,

not v.rv.M„-o„„„on. I "„llat,..al, lilatation witl, i„n„„l,ility
may ivMiIt fi',,,,, a l,l„u on tlif tw (('liap. XXI.).

'•'Ih' IHipiK a,v small in l,al,i,.. an.l in ,,1,1 ,h,,,,K,
NMun tl„. pnpiK a.v M„all, as ,n„|,,. tl,,. intlnrnc,. of
l>n,-l.t l>,o|,t, tl,.. .vlation to tl„. ,rnt.v of tl„. c-on,cuca., 1„.

iH'st s,rn
: tl„. .vnt,-,. of tl„. ,,„pil is usnallv a littl,. to the-

nasal s„l,.of tlu' ,-,.nt,v of H,.. ,.on,..a. Sn.all p„,,ils a.v
•a.vly |urt,.,tly ro.nul. A small inn.iob.l.. tMit»l_^„.,l,l
...uki^us sn.sprf ..I.MriiJs uitl, post,.n o,- >ym-vUu v. an.l
sl.oul.l l,.a,l to inu-stiKHtion uitl, a niv.lriatic -^hon,,itroni„
|".-.l,aonost„p„,p„.sc.s-^tos..,. if tl„, p„pii ,,i|at,.s rc-n-
l-uK. Hilat,.n,l small inm„,l,il,. p„pi|s make ,is snsptrt
.l.-as,. of tl„. <.,.„t,.al n.,.vons systun ,,.„., p„ntin,.
Iwnnonha^^v): f„,H„.,. ,.xa„,inatio„ may show tliat tlic
nnn,ol,,|,ty IS ,„„(i,u,| to n.ution to l,Vht (,„/.• p. 110)
A sn.all sh.o-jrisl, pupil, „iH, „„„|,li,H.ss of tl,f i,-is is

asso,.,at,.,| uitl, iritis, uhi,-!, ,„ay Ik. prin.ary or s..c.on,la,T
to <-,>,-n.'al tr,,iil)l,..

\rry small immol.il,. p„pi!, ,„„.^,,,,{ jj^^. „^,, ,,,. ^,^.^^^_,^

•"•'^'••'"••'illv, '..-/.. .•s..rin. or tl,r..u.l, tl„. ov.uTal svst,.?,,,'

'.,'/., moipliia.
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I'lic cliift (all>(^ (it 111! (|iinlit \ III' the niiiiilN li.ivr

iiliijidy li(iri lilt III iniM (I iiK idciilalU . Ax iii(li<ati\r of

<iiiti,il iici\(>ii> (lisiav it is ti)iiiiil ill <fiiicial paiaU -.i>.

W'c miisf note caiitiillv tlir natiiic of tlic contract ion

wlicii the |)n|iil icails to lifflit, and (.[Mcially if tlic

con>t!ict ion is well iiiaintaiiicd (//(/- p. 407).

Tho L0118. Tiic Iciis caiiiiof Ih' tlioroiijr|ilv cxaiiiiiicd

"itiioiit tlic assistance of llic o|)litlialiiiosco|»c. Hv
iiis|>cction, aided if necissaiy l)y fo<al illiiiiiiiiation. ue

note any opacilies in tlie pupillafv area. 'I'lie |iii|iil

may lie liiock.d with iiitic exudates (iiiHanniialocv

|)ii|)ill,iry iiieiiihiane, blocked [itipi!).

Opacities in the lens itself are seen l>v ohlitpie

illimiiiiation as ifrey, white or vellouish patches. .\c-

cordiiii; t(( their (iistrihiition and nature uc diagnose the

\ari()Ms forms of cataract, hut oiiroh.servatioiis mnst ,d\\avs

1m' contirmed and controlled hv optithalmoscopic examiiia-

tioii. 'I'lie followinif example will siiow how easily one

may 1k' led astray. When the lij^ht is concentrated hv

focal illmuinatimi upon the pupil of a vouny persoiTs

eye the lens substance seems almost perfectly dear; at

most wc see a faint bluish liaze. If we ( > \.\i', t/ie less

of an old person in the same manner the liaze is much
more pnmounced ; tlii' lens substance in fact looks

sli;,ditly milky. We miyht conclude tliut the patient lias

cataract. Kxamiiiation witli the ophthalmoscopi' will,

however, show a perfectly ck'ar red reflex. The explana-

tion is that the lens substance iK'comes more optically

densi', /.« ., the refractive indi'X increases, us the person j^rows

older (//(/( p. (i2). Now tlie hif,dier the refractive index

of a sul)stance the jrreater will be tlie rcHectioii from its

surface. The milkiness which wi' •« is due to rays of lijr}it

which are retlecti'd from tlic^ lens and eiit( r our eves. The
more rays reflected the more will the lens appear milky.

If, however, the white appearance is very pronounced.
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.111(1 (

tlif l.n. .,,1

M'<<i'>lly if it :\ sf,i<tl\ l<.,;,|iv,l l„ ..rtuiii part- ..f

l'>-..ili(( . uc iii.iv ^al'iU (I iJiyiiosc cnl.'ii'jKt. A
li"' '" ""• '•'"''•' "'

• |'u;.il. l.M.kii.- a. .'• ,t ucivu,.;
II'" >ut(;,<v ,,f ||„. I,.,.,, luuv LcufjupillaiVLMi.lat.-.MMir
""'"""'

I'"''" 'HlnnuJ. -IViaM-.ilar sp„k.^> „f „pH.'ii,v
"'"' ""•"• iUiiilli-IUiUUlk 'll<_jriljjr arc ilMli.at ixc

'

..C

Mmih_rahLnul. A miv ^^ liitc a[.|,,.araii.v ..nct the u hoi,.

l.n|.illarv ana M.mr,..t, ,, |,,,,,| ,,,tara,l ; ,f :t i^ v.||,,u
III Ihr ills is tiTIl

litis.

"li'Mis wr Misprct a shniiikni calcanoiis

The ToMsion. |,ast ,„ thi. .xtrrnal .xanniiat „.n J.nt
l'\ IK. lur.iii. nt Last in,|M..taM.... u,. |,.st thr t.nsiuM oC
"" ">'• ' i- 'I ill thf same niaiincr a> tc^tiiin- tor
ti'iitiiatioii ill other |)art> of the hodv.

Slaii.l Ki.iiin- the ,,ali,.nl. u ho is tol.l to k.r,, lookiii.r
l"".-nl^ hi> f.ct. I'la,-,. the index lii,t;ers of hoth iiaii.l"

Hile l,v side ,|,,„n th.. ll|)|)er lid. steadvili- them liv the
"ther (iiii,rer> iii^litly applied to the'i.rou. Krepone
(iiiiivr ,|,,ite still, pressiiin- upon th.' mIoIk' throiijrh the
lid. \ou attempt ovi.tly to indent the jrjolv wFtii tlie
"tli.r finuer, pivssin^r directly dounuards, concent rating;
III.' .ittcntion meanuhi! oii the inimvssion which is

.niiveyed to Hie >tationary Uu-rvv. Hepi,,t tlie pnxvss
on the other eve.

'I'll.' student >hoiild practise this maiucnvre on a
'"""'"I- "f !i'"ilthv eyes. He uiij thus ohtain a mental
.stniiafe of uliaf is to he considered normal tension—
'""• '" "lo"!"!!" vdaiicoma the eye is iisiiallv stonv
li'ti-d: this condition is ircnerally indicated l)v the coii-

^'•"ti'.ii'l' + ;}, a misuse of numl«'rs, l)ut one' in common
'ise. 'I'he o:radations ,,f increased tension from Tn to
'r -f ;5 are usually indic.-ited l,v the conventions 'I' full
'T + ). T + 1. '1' + o Similarly the gradations of
'li'imushed tension are represented by T minus (T-)T- 1,T - ^',T-:J.

y >'

8
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OI'll I II AI,\|()-.( oi'K I A \\ll\ \| |(l\.

Tni inlcin.-il p.iit- ,,f the eve hcyoiid llic Icn- (.•ililiol

l>c M'cli uillidiit llif ,i-vist;iii(C i.f tlir ()|)lilli;iIll!i.M.)|)c.

A litlii' coii^Klcratioii ()( till' optical (oiidit ion- of the cnc
will >lio\\ the rcaxiii.

Vwdvv ordiiiai'v ciiciirnvtanccs Hie pupil looU |,lack,

and no red ivllcx, iiiiich K.>-> a cKar inianc. is obtained tVoiii

I'm;. 7ii.

Ill'' fiindiis. If. as in I'm-. TO. tlinv is a somvc of linht. L.
ill fn.nt of tlu. vyv. and tli. .v.. is fo.nsrd „pon it" or
•^<<""iiii<"l'it''l f">- it. tl,,. li.ht and a spot upon tlir ntina
uiv conjnoat.. foci ; /., .. tl,,. nnaov of tlic spot of lioht i- a
spot on the retina. I{e\ersin,o- the .lirection of tluw-avs. dl
rays from the illnniinated spot of the retina are l)ron.V|,t f,,

H tociiN at the some, of liohf. Thcrefo.v no ravs u ilfenter
an oh.servinn- ey unless it is situated a. ,„allv at the source
ot h-ht. The proMein s,,lvcd In no,, Ilehnholt/ uhen he
.hs<„ve,vd the ophthahiioscopc

, \sr,]
, .... p.a.t icall v that

ot .nakn,ntheol,scnino-,.v,. at the sa,,,.. time the'somve
ot illmnination of the observed fundus.

^'" *'"' ''y '- ll"l focused tor th,. snurc,. of lin-ht th.-
conditions are ddlLrent. and so,„c slight lumin.Zitv of
fl"' l>'i|"l iim- i.e seen. This ,s one cause of hiininosdv
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111 th.' |)ii|,i|. ,,nii.. iiyiKTiiictiopic cvcs of
aiKi iii(»t (•;uni\()ivi. I'.xf

.\<>lllli^- <'lll|(|iTll

thr caiiM. ,.f thv M)-(all(d amaiirot
•I'M' t.xirfaclinunt oni,,. ivtina. ir|i,„ua of H
In ti U'M' cax'N the rv\

xnviiii' liy|Kiiiu.tn)|)ia is al>

!'• ivtiiia, \c,

ic cat

(iiiidiis at til

nricx from t

ivtin;. i, pushed foiuanls and Hi
tis spot Im-comics hiu-hly liypcnnctropic, tlr

noticed 'I'l

pnpil iM'ino- often tlie first

H' same prin.iple applies I,, the ivMev f

\ niptom

tlic eye after the lens Jias I

ataraet.

In liypei-nietropia tin

las heeii reni<)\ed hv extrai t

I'om

Ion of

n-ht. I,

"onjuLCate focus of tl '• soiii'ci ,,;

Is a point, /. hehiiid the ,-etiiia (I'in-. 7] ). U ( nee

u:. 71.

le '.'iiier^'ent i'a\> I'oni the illuminated ai-ea of th
ii'liis are diveri^^'iit. as if comiiio- fV„m /. Theref

iinywhere within the ar
•tn ol)ser\ino- eve situated

()?(•

/i /j of th •one of eiiieiiient ravs will catd
them, and the i-iipij of the observed
illnminated. I'lider th •

ea

1 some of
eve w ill •••ppear feebly

necessarv foi- the ob

•>< circumstances if Is not

^ition of tl

nmii

•xtreniely hyperinet

i-vniii- <•>•( to occiipv the exact
e^ source of liujit. but only a spot in its

le same principle, the
ediate neighbourhood. On tl

ropic retina in <>!

'.in be seen Well bv focal illiiminati

loiiia retina'. ,\:(

on.
In hin-h myopia the emerir<'nt

eonxeiiient, and I

t'oetis at tl

r; ys are stroiii,dv

H'come diver<;eiit after connii'; to a
" ''n...te point (Fi,r. .'U). Beyond this point
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!(•
' :"""';'> ^'f'""'"' ""«! flu. oiw.n..i ,n,,.,i .,,,..,„:

llillllllli.'itcd. '
'

''"'" l'""iMnsitv of ,.,||„n„.-..v..>,\,|„„,o lml,t .nt.ri,,...
*'!' '>'• ""' ""'> tl"-<.no|, tin. ,,„,„|. l.nt ais.. tl,ru,iu|, fh^
•n> 'm.l M-i..,nfi<.. That tl.is i> tl,.. t,,,. ..xplanaHon is

f"
v tl,.. ,a,, tl,,. ,M,,,il looks l,|,u.k if it is ol>s..,.u.,|

tlironni, ;, ^111, ,11 ||,,|^, "1 an o[)a(|ii(. scifcn. ,V sinal

0,

MEM

'i!'-!'i-— „. .;, lia.vs.;:;;:,;:!,'-:;
\V'i::'7;';'

^'-'-''-'i >-

^l.-v,n. ,1,,. u.i,L HZ... -f'l in'^ J '';;""''n"'"^'
'-l;'-i-.lv,

"'•' of liKl.) I.a>s..s tl„-o„.l, tlu. sd.roti,. i„ t|,,

I^ "ill iHlp us to nM,l..,stan,l tl,- pnnnpU: of tl,.

iHston.al ,l..v..|o,„n..nt. Tl„. ono-i,,,, opl.t!.al,„os..op., ..f
^;'' '''l'''l'<'lf/--n,..n.|va,,lan,.plat...,f,,.|ass(F:,, 7.M
A -,,,..... of i,,|„ ,,. ,,,„,„,, ,^,^j,,,, ,,^^ ^^,^^^ ^^.^i

^-

•

•""I tl- .:^1.-^ plat.. ol,li.p.,lv in f,.„„ ..fi,, ^„ „,.^,-

I""' "•"" li^l.f "as,...H..H...|f,.o,ntl,.. sn,fa.., of,|.;.
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't'^'
'*" ""'•^•'-

<>•' '-•^i'l- tln-.M,n.i, Hu. tran>n,-uvnt
I'l'-'t' "I olM.nrr .„nl,l ,h.u nrnvr m„„.. of thr r.vs
." ""• ''"'"'"^ i'"" I'i " "vc. un.l thus ul,t...in .n
""^-" "*' ""• 'llnMn,iah..| fn.ulu. Sincv l.ut a su.all
l""l""-"""«'ftl-liM-|'t .v.viv..,l .,,„„, tlu. plan. i. ,vH,.<.h.,|
•'

'^"^ '"''••"•'• ^'"' ' 'i'i'itioM is t;...|,l... .V.v,.rtl„.|,.s.
t

;. I'nnnpl.. i. uorth Uvmn^ i,. n.in.l a> a rvu.lv ..uvm^
"'i^^'tt.nKa VK.U „f , tbn<ln> in th. alonuv .,f a .nn.v
sit.sta.t.Hv o,,htl.al,noM.,.,H-. Mo.vov.t, a., .rror „f
>yt.a.hn„ ,n tlu. ol,>c.m..l eye ,nay I,, oh^ iatc.,1 l.v usi,,,-
tl"- <onvspo.„hnn. spcrtarl. ,n.l,,ss ..f tl,- p.tu.Mt" as tl.?.
opiitlialiiioscopic- iiiiiTor.

V..n n..l,„l,„lt/ „,.xt i,H.,vas..d tlu. a>n,„n.t „f Ii,.l,t
.v(Wfc..l hy snp.,.posi„. tluv.. plan,, platvs. Th,. Inrk
"' th.. olass „as ,u.xt c-onv.rt..,| into a ......v p,nvnf„l
""'--• 'h s,|vc.nn^ U, leaving a s.nall p.„.tioM nnsilv..r...|
"'• '••••^vn.n- a h„|,. in tl... niim,,-. thnHiu-l, whid, tl...
«>I>HTV,.;. might I.H.k. Th,. ilhnninati,,,, ^^as still f,...i,k.
-.n,... th,. mys n-H.rM l,v a plan,, nnrr,,,. ar,. .liv..,...vn;
<'"'

V-'f').
Hurt,. tlu.,...tb,.,. ,18.32) intn„lu,..,i'tlK.

'':;''^'";?*'" '•"'"'^^'' '"'-•'•'>'• -I'i.-h still h.,l,|s tlu- fic.l.l

';" '";;^l """li'HHfion was th.. a,l,liti„n „f a hatt.Tv
"t M.ial l,.ns.s .,f varions stronnths, uhi,-h nu^'ht Ik.
"•'•nKl.t n.to positu.n k.hin.i th,. ap.Tfurc.. Th.. n.nlti-
''"1-;""^ t.,nns „f '- ,.,.tVa,ti<.n ..phthahn<.s,...p,.s " a.v
""•'•••'y -^--'..ns u...c.,.ani.al ....ntrivanc.c.s f.,,. .l,,,,,.- thismost c.JnM.ni, iiiiv.*

''''':'•'

.

'•"•^' f^^" ^•I'i.'f .u,.th,Kls „f „phthalnu,sc.„ni(.
'v.inn.afu.n, th..,lin.,.tnu.th.„l (v. H..hnh.,lt/, iSol) a„.i

'"••'•t "'•"'<"l(Hu..t,., l,S-,2). Tl.. „phthahn„s..ope.
II,' iii.l

111

r

J.

tul at ,s .,lu.e,l to ,,r„..ur.. a g„...I o,,l,thaha„s,.ope at

'- -- not „aly wasto of aauu-y. but a„. a ,..rp..t,.a s,a^
-;vau...T,.,ao,l:,i,.ationo,(V.up,.rVoph,la.lu.,L.op. ,:: ,^-« - .Morton's. ,s na.st stronj^lv n..,nun.udr,l

' "
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(

i^ |)ii)\ idcd uilli luo iiiiiiois. one a Mnall one, >liirlitl\

'!'•<'' for I lie (liicil iiiitliod. the i-licr a laii^f one, not

tilted, lor the indirect iiielliod. |{otli are coiicaM'. the

fornier w itli a focal dislaiK c of :}()ciii.. the lallvr of 10 cm.
It is ail advaiitan-e to have also \\u> [ijaiie mirrors

rres|ioMdiiin; with these; uitli siicii a four-minor
>|)htlialmosco|)e tlii' siiri;eoii is tiillv ei|iiij)[)e(l for every

(leail of (»|)iithalmosco[)v and ret iiiosco[i\
.

The im[iortaiice of systmi in \u^ metliods is -,) oi'fen

iiii|)ressed ii|)oii the student that he is hahle to :iiid( irate

it tliroiii;li she, ) reiteration. It uill [lerhaps sullice to

say iiere that in usiiin- tlie o[)hthahiiosco|)e he uill

ine\itahly c-onu' to oriet' unl<ss lie [unsues his !'\uniiiia-

tioiion a Weil (ddered plan. The ord' r (.f examination
sliould he as follows :

(1) I'reliminaiy examination with the minor alone at

a distance of ahout 1 metre from tlii' |iaiient ;

(!^) I'.v!uiiination with the mirror alone at a (h'staiice

of ahout !2() cm. (ivadinn' distaiict) from the patient ;

this is sometimes called the distant direct metiiod ;

(;5) Mxaiiiinatitm hy the indirect iiH'thod;

(4) Kxaminatioii liy the direct method.

The following facts uil| impn^ss upon tlie student thi-

reasonahleness of tlus proci'dure. Hv (1) ue ohtain
knoxilede-e of the nature of the refraction of the eye
iMider examination ; this uill |)re\eiit iiianv little ditiiculties

uhiMi ue come to closer (|uailers. Hv {':*) ue see anv
e-ross chane-es. especially opacities in the refractive

media; these may he made at once evident hv this

method, ulKi-eas they may he verv pn/./lino' if first

ohserved hy (;5) or (I). 1,, .uldition. ue shall see the
details of any very hypermetropic pari of the hindiis,

Mich as a detached r»tina or lilioma of the retina; these
also are hy no nieai . ditlicult to miss hv (-'}) and (4).

Hy (15) ue 0-, t
;i ovneral vieu of the tiindiis the lariicst
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|iH-il)l,. .tiv;, iiii.lrr modcrali' iiiiiunilicit ion ; it is r\acHv
r<>iii|);ii,-il)lc l(> iiii(r(.M()|Hc r\.niiiii,-tfi«)ii uilli a lou |)()\v(.|-.

I{\ (^) uc cNaniiuc (lft,iil> iiikIci' a liioh,.,- iiiauiiificat ion ;

it i> exact lyconipiinibli- to niicroMopic rxann'nation «itli

a liii^ii poucr.

Tlic student siioiild coniuience l)v takiiiii' •'' Patient
whose |)ii[)ils have lucn dilated with at ro|. in. <.,/.. a bov
of tueUe oi- tonitccn ulio has come t',)i- the correction
of his retraction. 'I'he atropin uill have liad the
idditional ad\anlanv of liavinn- paralysed the patient's

accoinnio<latioii. 'I'h,. ohsei\er slioiild knon liis own
refraction.

The patient is taken into the dark room and seated
h.siile the hn-ht. The h'-lit is pkiced to the side uhich
1- to he examined, hut well l)ehind the le\el of the
patient's face; tlie eye should he as much as possihle
III darkn.ss. 'I'he ohsei'Mr sits facing- the patien*. ahout
•' ""''•* t'i«>"i him. He reHects the hVht from the
kiri;v ophthalmoscope mirror into the eve, meanwhile
iookinn- through the siohf-hole. 'I'his re(piires a little

|)ractice. hut is ,piickly masten^d. When the li<.)it falls

on the eye he notices a red reflex fiom the pupil. Thei'c
•"'-''f to 1).. no black spots in the pupillary area, hut
•'""' ' iiiiiform nd reflex or obscure details oi' the
fundus.

The observer now stands up and approaches the patient
iiiilil Ids eye. still with the lariic mirror, is about 9
""'"^ tVom the eye under obser\ation. lie can now
Me the ,„rnea and iris clearly, and can confirm any
puiiits uhich l:e has made out pre\ iously bv the .xternal
exannnation.

He th.n sits doun a<;ain at about a metic from the
I'-'tient. Still keepiu- the lioht upon I If ev with the
kir-v nnrror. uith his left hand he holds the iarire con\ex
lens, uhuh he uill find in the ophthalmoscope c'^ise. close



l;.'()
l>lM..\>i:s ()! 'I'm; |;v|.;

" '";";•"-.-•. ur u,ii 1... .,...„„, ,. ,„,,,, „„,

"'" l";^-''lv M.,. ....K flu. M,a;„M(u..i ,n. 'tl,n.,M.l, il,,-

,", "::,";"^ ""t<l-^tlu..v,ln.H..Mn„n fl„. ,,.,,nl. an.l

, ;'

"'•"" i'-""* '" "'II -'an iMu.,.|..,| ,„,,., ..ni,.;
'"'"I"-!""" .l-arly. TIk. i,„li,v,.t inHl,..,! .vuiun. aU.,
-'"; I-uli..,. |,„1 II,.. a..K.unt n.,ui,v.l ,„av l. •!,

''"''."";'"•' '""' "-'-I' .^'•'.•.'••i- --..VKV affaiiu.l if ,1,..

<'i'»'-l '-.n.l.iinns un.l.... ul,,,-!, ,|„. ..vi,„inat,on i. n.a.l..
;"•'• Hu.n.unhlv u,,.!,.,-.!.,,,,!.

Tl,,.-,.. „i|| |„.

iiiuiudiatflv
.

i'\|)laiiifil

J lax7"^"l>l''"-l
- ^.".,1 ...Mual xi..u ..ftl,.. tnn.lns,

'--t'-Mnall l,U..,| n,nTur..rfl,....,,l,M,al.n.,M„n...
Tl...

;;;''-7'^' '';|^''''-< '•'-> f-'"-i.Hu. ii,i.,' ,..,.,.

'";"'""-* '^^^'"-"".pu,,ila..,ltl...,l..,™...,-.
-'t -,...,

I

n.fl..xiu.a,,proa..|,...s|,,„lv,K.a,vran.l
n..a,v.-,

: '"'7
'V

;""'^* <.r .,u,t.. to.u.hi,.. tl... pati..„tM„...„.

''''."'''•'^•'''•f:''•'-^••'-l*l-..i-•w,a^.....^n..t^,pu..

II

•-tu,Ki....„lvi.,li.tin..tlv. H.. .[,...,,., „u.n ,„n,
I' 7^'; '- ,- '^ ""^-- a(>,li..,| to th.. ,uilk.d .1... ..„

n''-ntiK.n,H...i,aMv..,.,i,..,„„.i.,
,,,„,.. ,1.,^,,.,^. .,7,

;';7T7:*-'-'-
*i- "iM-.t- ..t- that i,v ti,..i„.ii,...,.t

<>t tl,,. ..(.tuv.l r..n.|,t„„.>is,|uit,. OM.ntial
|V" uill „.,u ....UM,!..,. tl,.. d.u.f ,i.,tn.vs .l.,..h ,,,,,.

I'

'" "''••"; '; -'I' ^'a^'' nf ,1... ..xa,.,„,ati..„. a,„i |,.,u
tiny air to 1,^ l.ariit.



<»lMiriF.\I.M()S{()l'I( lAA.MINA'llON. li.'l

'.. Proliaiinary Examination with the Mirror ut 1

motro. \\r uill Mi|.,M.M. thai (!.. ..I.mtx.t is ,.,„.,Mt ropi.-,

"!• 'Iiat lii- ivlV.-ictiuM has I,,.,. II c, rivet. d. aiid that tlir

"•'"iiini.Mlalioii ,.|' tlH...I,M.r\r,l vyr is at rest or paial vs,..|.

In .Aaniimnn- the ri-lit vu- \hv patient is t<,|,| to look at
Hie ol)serMT"s ri.;lit little tinner nhiej, j. ||,,|,| ,||,

. ,),;.

i> .'asilv ,• ,ie ulnlst |iol,|i„n- (li.. o|.iit.lialiii..seo|„.. I,,

'Aanniiiiio- tli.. left eve the patient is tol.j to look at the
nliser\ei"s left ear. In this manner the opt ie disc, uhicli
li'-a little to the nasal si,|e of the posterior pole oftlic
rve. is l.roiioht into the ol)ser\er"s line of vision. When
'l.'oplie ,|ise is opposite the pupil ue shall notl.v from
' .li^l.niee of 1 i,i,.tiv that th,. re.i reHex heroines muel.
paler or e\..n whitish.

If the eye is liiehly hypermetropic or nivopic uv shall
M-e some .letails of the fun.his, ,,,/., a feu vessels rnnnin-
"ioss the ivHex. The explanation is easy from uhat uv
li.'i\e already leaint.

Consider first the hypermetropic eye. If we think of
';^" ix't- ..M the retina, say at opposite ed-vs of the
'lix', IIm' rays reflected from these points win't'orm tu,)
I'liii.tles of divernviit rays u hen they leave the eve, just as
ifthey came from the <'onvspondinir virtnal remoti.'points
'"'"'"1 <l.e eye

,
Fie-. T.'5,. The oreaier the distance fron.

»''<• .'Ve. the oreater will l,e the ai i over uliich these
'In.'.-vnt rays uill spread, m, that at 1 metre some of
tli<' [Hiipheral rays of each pencil will entei' the observer-s
've. ]{y ,., ^|ii,.|if ,.,U„,t .,^-

..H.,.,„„„„„l.,|j,,|, jl^^. „1,^^.,.^^,,,

"ill he al.le to hrinn- these divergent ravs to a focus on
l'Nr,.tnia, so tliAt he uill obtain a clear ima-e <,f each
|'"nit.aM<l nec.ss.arily also of the interxenin^- region. It
is exactly as if tin- eye uere taken awav and^iu. luo
l""iits ncre situate.! at the remote p.nnts. Hence the
iniane \\ ill j)e erect.

It th.' ol.serx.r uou shifts a little to one .side, the



m

HI

II

I '.iU i)isi..\>i:s OK I'm km:.

'"V;"
":"" "" ""'-'''"-'-"• "• tin. ..,.,,„.,,. ,.o,„U

""•' ''^- " "" "''ul'''nnrl,.Hu| of ll„. ,„„„, „„ ,1m.

-|- M.I.' a^ tlK.t to uln.l. I.i .,,„.,„ ,. ,,,,„,,,.,,_
•Mt ,oM..|, tl„. point. n.,nai„ >tat m.u.uv. ..lor.. of fl...

;""'"^ "" ""• "I'l-'t.. s,.|., ,„,| 1..S. of tlu. (un.lu. OM
I- -Mu. M.I,. .,11 I.. ....,, n..,uv tin. ,,O.Mt> u,|l ....,„
;•""-"'".. -in.., I, n.,t,ona.ln>ou, ,v..,n,.nt. Th..
..I.M.n..,. HH.ntallv vr^^u;\. th.. u;y .|,,.,r,, ..ntlu,,. of (|,..

I>"l';l '-' (1X..I ..l.j.ct ..f .•oinparisoM. a.ul as ,no,v of tl...

'"'"'"^ "" "" "I'I'-it.' >i.l.- (-....... n,to ^i,.u. ulnM .,

! I''- 7:!. |.;\:iiiijn,.ii imi xv

^^lli..|| is 1

iili I lir iiiirr.ir ;ii | mrirr. (),. .ili^,-i.\i.il eve."iirh ,s l,yi.<.rnu.|i.n|,i,.
: , )„ ,,i,.,,rv,.r\ ,.,-,. , ,

'•.""'

-'-••vs|.oM.lin^ a.nonnt on H... v,,.,.. m,1.. ,Ii.a,,,,..ars, tl.is is
"""'•''>• 'f''-|"vtc.,l as a ,n....n>..Mt of tl... in.a.v in th..
>.<'iiiu. (hn.ction.

If. th..r..fo,v. uh..,, th.. hn-ht i. ,,H,...t..,l iMt„ tl... ,.v,.
ata.M..t,v .l.sta,,.-.. u.. s,... v..ssc.ls in tl... ,,„pilla,v .•..H.:x

;""'".""?• 'I'l-.tr t,. .,M,v.. in tl... sa.,... ,|,n...tion uh..,. tht.
'"••"I IS n..u..,| shnhtlv to on,, si.l... „.. ..on,.].,,!., that tl...
t'V.. Is l.y|)..|-.ii..ti.opi,..

r..Msi,i..,. nou ,1,., ,n,„,,i, ,,.,. (j.,;^ -.^j_ ,j^_,^ ^1^^
'•m.tt..,l mvs f,„n, tl... n... point, uill Ik. st,,,,,..!,. ,o„-
"•'-:"^ •', ..a,l. .-as.., an.l a .val i,.u..-t...l i.„ai.i. of th,.
l-iiit> .•...,! ,nt..,.v..ni..u- a.va -.vili U. f.„.,n,,| ...t tl... ,.,.,not..



oiMirn Af.Moxoi'K i;\ami\.\ iin\. i<j;}

I"""' "' ""• 'vr. ,.,:, Utu,...,, tl,,. ,,l,Mn..r aii.l tl,,.

"l-i^r.i rv,.. Til., ravs uill ,|u,.|ov iV.M.i this iinauv. ,ui.l

'!" '"''' "ill Ih- .Aa.lly tlir -an,,, as if tli.Tr Z;v an
•"'•''' i"-''-t'-l "I'i'H in ll.is ,.„s,|,on. Fftlu- i„v..|.ia is

^Mlii,i,.i,tly l.iul,, Ih,. inianv vmII U- Ih.v<..,<I tlu- „l,M.n,.r-s
'"" |'"nil. M. that 1,.. uill l„. al.l,. to a<r..nnu..(latc \ov it.

" lir i„„v,.s tn,„„. si.l,. I,., uill ,,,,. „„„,. „, ,|„, „|,^,.,.^,.,,

I'liiJiis ON tlic same si.l,. ,.,inl ( .)rivs|„„i,li,,i,r| v l.ss ,„, tl„.

''"';'' ,l-:'>.."niii:.li,,n will, il„. niiimi- at 1 ,„rliv. (), nl,s,.,v.^i rvr
"l.H

, ,. In.,ly ,„y.,,,„.: .
,,. „l,.,.,w.,'s ,y., .,n>Mof„|,„., 1,,, ;„.,,;,„:

""'I.' ''! I"i llif.lu..i_'.-iii ni.\s from ilir 1;„ |„,iiit of O,.

"|'l>«'>-ity M<1.'. s„ that th,. n„.(h,s will appear to have
iiioM'd ill the opposite (liii'ctioii.

If, thmto.v, uhrii the jio-ht is ivHcctcd into the eve at
•I ui.^tiv .iistaiuv u,. s,.,' v(.,ss,.is ill [hi- piipillarv ivHcx.
^""1 if thfv appear to inoxe i,, the opposite (lireetioii

"l"'ii the head is move.,! sliuhtly to one side, we eonelnde
•liat the eye is mvopie.

What will iiappeii in eimiietropia (V\<y. To) or low
myopia, for tlu' effeet uill he similar.- Here the rays
pMssiiio- ont ,,f Hi,. ,,v,. f,.,„„ the tw(. points «ill !>,. parallel



]'>l i)i>i.\>i:> (H riii; iv].;

"' ''•'> ^''-''"^ .niM,.,-.,.,,!, ,„„l ,l„.ir ,|nvrli,.n uill I,,-

"'•'" "' """• •'^'- "l"<l' '- II,. .•nnnn,,..,!,.,,, .,f ll„ I,,,,.

•'""""-•'"
I

''- ""I. IIm- |,.,| ,„„„( of ||„. .,,. V,
'•">' ax..s .nn.lantk ,|iv,,o,. ,,,.,„ „„.. .„„,,,;,.,. ,|^^.

""''7''"'^"''^''""' •''
' """•'. ..;nin..l n..vm. ,.„M„.n.

""•""' i""r,Nnf,,.a. „,,..„ |„s oun |.m,h i, ,un..,nM.nt I v
'"'""""'"'''"'" ^"''-'- ""-^'- "I- III.' uIh.I.. ,Mt,.n,u.,l,at;.
':'-' "'"''" ""' M-t- II'' in.n nvt ,, .,..,.„• nnanv
"""''""^''"'^^'••>

'• 'f-U'llHi, l.ul vMlns ........MM

"""'•;,";•" " •''""-' ...,n,,l,.t..|v M„,,.n,l,..|,\.. ,1,,, „„,,|v
l""-'ll''l '.'.\>aiv l.rnnoi,! f,, a t.,<Ms ,,,,.„, h. ,,tn,a

I'll;.,.,. K.\.(iiiin:.ti..ii Willi liir i,nrr..i at 1 „„i,,. n, ,,I,mtv..|
e\o. "-hi,-!, ,.s ,.„„„rl,„,,ic; (),. ,,l,„ivrr-. ..v : „..„,• nf ih.^ ,;,v-
trom the wi.lfly ili.st:uit points ,,„ 1 1,,. t„ii.|i'is nf (), ,.„t,.| o, 'if
IIh' |""'ii>ari;clMM. t,,-,-ll„T tl„. r;,v. ,ii il„. lu,, l„,n.||... u ill 1„.
MrMrly |arall,-l.;,iMl w.,iiM f,.n„ ;, ,-|',.;,r ii,,.-,,,. ,,, ,1„, ,,.,[,,, ,,, ,,,
II til.' :lcrn„,„lo.l;,ll,„, ,,f ()._, w,.|v ,.,1„„K| rn,,l),l.Mrly 111 :ll„.y;,,„v.

'

'I'll' vaiiif ivasoniii- .ippli,.. In lou liy|HTMict lopia. tor
'"'' *!"' •'HK.t.' |.oillf .,f lllr (Vr i> M, far iKliin.l fh,.

'y'ii'" tliat tlir ravs ,li\,.ruv xcrv little ul,,.,, tluv Un^v
' f.\c. -I) that thcv arc almost parallel.

It. til.ivtorc. ulien the liu-lit is rcHcclcd into the cv.' at
••I <lNt;ui(V of a niilrc uc srr only a r.d rcH(A ill th,. [Mipij,
"itl.out any .l.tails. u,. ,.,,n<|,„'l,. tliat tiu' ryv is ..it),,.,"

' •tr.)|.ic or ha- oiil\- ,a jou .jcnnv of ametropia.
A -till sinipl,.,. means of (liscoverine- the coiulition of

flic rcfniction is as tollous. Still t!irouin,o- the lieht into
the eye with the laruv concaxc mirror ue tilt it i;vntlv in

various .iinrtions. \\\. ,|,,J| ,,.,, ,., ,i,„j„„ ,„„",, _.,;,.,,^^

""•P'll'i': ifthcsha.lou i.> x CIV (lark there 1. i-on.Mdcnihle
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nio? ()| r

In thai

t'lvicl ion. If it \' - III till u|'iM)-ilr direct loil

111 \Wi .11 «(• iiic»\r the (coiiciM) nmrur tl IC CM- Is

l)(llll(t l()l(l( It III the same direct

riil> lliefliod is used ti

It'll It |v IIIMlDl

r c(»rre( tine- refract ion, and we ^liall

'i'-i'l<|- It in detail later (x, , Het iii(>scn,,\ ).

II. Preliminary Exaraination with tho Mirror at themat

nearcoiivciiiont distance for

distance the oliseiver will I

vision (22 cm.). At Ills

>! iiii»t s lilahlv sitiiJited for
lllsll ii'l iiii.-iided Msioii. and lie uill Ue al)le t

^ii|ierlicial parts of tli

<> exiiniiiif

eve more acciiratelv. If lie Is

|nvs|,\n|)ic he uill nalnralK have t(

iiiil lie iiiav lia\e to do so it' lit-

o correct Ills |ir( sl)\((iii;

y liy|)eriiieti()[)i(! ronif

•I III I- Mi\ myopic he will li;i\e to ;ippi>()ac!i el

The advaiitae-es ot' a preli

losel'.

ini;iiv exjiminatioii in tl

' •>'' (1) tl"' recooiiition of opacities in the ref
M\e media: (',') the recon-iiition of a dctjiched
)lliei' siihstaiice not far iK'hind tl

)iilirmation ot' the results f

rac-

I'et Ilia ol'

ii> : (•'}) th

)iind !)\ tlie <\t eiiiai

e\aiiiiiiation.

( 1 I /'//, ,/ iniiiinsi^i nf npariti.^ in ill,' r. ini,-/ irr i,inli,t.~
If t

pupil. It' th

ra\s retlected from the fmiiliis it

ill II

!'• ive is normal there will Ih' a re.l reHe\ from the
ere is any ojiaijiie hody in the course of the

"ill stop these ravs and
ier(

I.I;

fore appear l.lack. The uhole field mav
ii'k. as ulien tl le lens is entire|\ opacpic. or ulien tlie

Mtreous is fill,.,! uith hlood. In the latter case ohli
ion uill shou the red hlood hehind the t

lliimiiiat

l''l'''llt lens: the l)lo(>d looks red III ti

lie llL;llt !( riect.

I'aiis-

ns c.ise heciiuse of
trom its siii-face.

lieiil

Opacities vary in sh.ape. size, and position. \V e arc par
irlv conceined to i\\

letjilelitly oi\es the kev to their li.atl

iscover tlieir position, as tl Ms

H' tirst point to ,U\

iiio\ali le. '!•

ermine is uiulher tl

Us Is done l)\- t(

K- OpJlcit \'

}' ill dilierelit direclioiis -touard

liiiU till' patient to move 1 lis

^ 1 lie I'ciiinir, touan
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""
' •' '" "'• "^'''. '"' tin l.tl ,u,.| 11,..,, ,„ |.„.|,

^''"-''' '"'•"•"•'• -^ ""'""U o,,,..,.,tv u,|| II,,,, ,„,„„,„,
'"""'^'' ••'"" "^'')-' i^ l-nuoht to nst. I, ,„„., ,1,,,.,,.

'"'' '"• ''""' '" "'• •'T""n^ ..r Mtno,,., I,, t|„. ,„nn.r
|.'-it„.n ,t ,,.,„ 1... ...,, ,,„,l ,l,,..n„n>,.,| \n ol|,.,„,..t|„„U

' '' '^ '" ""• ^i'''"">- ••""! 1^ tlT,.|v n,^^,•.l,|.. u.. also
''"" "'•'' "" ^">'"n^ •< H.n.K ul.ul, i, nnt its i,,,,,,,;.!

'""^i^l.n.v. II t|„. „,,,„„, ,,.^ „„|^ ^^,,,^ ,,^^ ^^^ ^^

";•''' '" '" ""• """'•'• ''•-. '" x,tr..i,„s. u|„,|,, ,„„|,,
'I"- nnnu.stan.vs, „,1| |,,,, „, „^,,.| ^,^,,,,,,^ ^.^^^^

S|s|(.l,(\-,

,,''"'": ""'' I'"'"' '^ '•' .1-1.., nn„. ,ts ...,,l ,,ns,|,„„.
I Ins ,s ..||..,.t.,| ,„ ,i„. ,,,..|in,i,m,n .vninnat,..,, u,l|, tl,..

'" I'V T(i. .f+istl... ,VMt.V ..Cn.tMtMM, ^ttlH...^,....uHl

:'
""•'••••'-•' •'[.••"iti- .'.t K L'. :{. K.», tlu-M. ul,,.,, tl,, ,,,.

» ''.lafr,!
... small a,„„nnl. t|„. nj.a.iti.s. I

> .„„| .j j„

*';."" "'""'•"^•'••'••"t-'ti"M uill M„n.. in ll,...|i,,,,i„„
"' •"'••'•"•"• •"'.I •-., IhIum.I tl,.. ,.,.nl,.... „,|| „„,.. ,„ ,1.,
ypi-s.f. .ln....t,o„, uhil^t kaf tl,.. n.nt,.... ui|ln.,t ,n..s,.

' '^"''^•""-"'-f '"m,.„„.tof„„nnM,.„t u,IIU...T..at..,'
Hh' t.'U-tl,..,- Ilu. „,,,.it.v is fVo.n tl,.. ...Mtn. ..f n.tat,,.,,

,^""' ;•'
''•^^*' "•'•^"•' "f •'••'-•"i"- tlu. ,.,„t;... „trntati„„

'H ..,.l,ti,al.,u,s,.„,„, ,xa,„inati„„. |„,t all the. n„n..„K.nts
"I Ik. n.t;.m..l t., tl,.. nl,.. ..f tl,.. ,,,,,,,1 f.„- ...nnpanM.n
('"/'I'. 1!^'!^'). If tlu. ohM.rv,.,- is sit„at,.,l at A. all th.
<'l""'|>-.,lla,,,K.arasa si,.i;l,. spot i„ tl,.. ......t.v .,f tho
P"|Hlla,.y r..H..x. Ifl,,. shifts his pos.tion to », ,„. ,f th,
«•>•.• is n,tat..,l a .om.spon.ji,,.- a,„o„nt in th.. opposite.
.Invrt.on. th.. opa.itv ^' will ,v,„aii, i„ tl... .-.Mtn„ f tl...

''"';'; "'"'^^
1 " -< t<-"nls ...... ...In., of tlu. pupil,

••'"<1
; , 4 a.ul .-, t..ua,-.ls tl... opposit.. ...lov. ;. Ik.,,.,,, lost

.i.tucly i)chi.i,| the iiis.

','';"'• "'' '*'-'"'•• t'"' >"l'' tl...l .f tl... ..u. is ,„ov,.,l
^l-K'-tlv II, a o.u... ,li,-crti<,„. oparitios i,. tj,, p„pi||a,.v

!!
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P'"""' "'I' ••'p|«Mr stai.o.iarv; tl,„M. m troni ..tthut |,laMr
"'' '' '" "'" •""" <l-nctin„, ,,M.I tl,„s.. iKlnn.l «,1|

'I''"'"' ^"' '" "'"•"l'l'<'>it<«li>v<ti<M,, tlHan,,.lit„,|.. „f
'I'l""'"' '""vnii.nt Unin a ,,.i,ir|, nuli.ati. f their
li-taiicr Cium llic |)ii|,i||arv |.larir.

'I'li'iv is aiK.tlMT ir.ii.l,. „1,|,|, u, ,„av inak.. :im. „f, ^\^
"" '"""••'I '•••"<A. 'l"ln-« is tl.r i.na-. „tthr nnrn.r (i.n.M.I
i'v lli.r,.n,.a. Will, H„. unlinaiv .nn.aNc n.im.r it is a
^"•"•'1 iMiaLT.' (M,/, ,,. :.'!») .,t„at..,| al..M,l \. „„„. \uU>u,\
II"' •Hit.n..r snrla.v, ,.,., a sl„„-t .listan.v l„.|,„„l tl,,.

•intciior sMifacc „f flic Ici.s (U'liii,,! f2 i„ V],^. 7(;). 'i-j,,,

••'Mtiv (.frurvatniv of tlu' ronua is situat,..! 8 ,,..1.. Muud
It- antcrmr s.ntmc, /.<., l..,ss H,a„ 1 ,„„i. hcliiiid ;J(rio-. 7(j)
'!" '"nu.al ivH.x will always c.vrr this latter spot, the
''•ntiv of cirvatiuv of th,. cornea, no .nutter what the
[."Mt.on of the eye. Ilenee an opacity sit.iute,! here will
'!"ays Ix. ,.overe<l l,y the corn..al reHex ; opacities in front
"t th,' centre of cnrvatiire n.oxe in the sanu- sense with
I'^anl to the reHex as the eye n.oves ; an<l opacities
'•;1"'"1 it H.oNe n. the opposit.. direction t., th.. n.oven.en.

" the ..ye. TlK.r,.for.., in Fi.jr. 7(,', in th.. tir^t p.,sition of
tli^' ^ye, the opacities 1. o,

;5, 4. T., will all ap.n.ar in the

o

• »
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fciitii if t!ic (onic-il rcricx (A'): in the Mcomi [noitioii

tiny « ill appeal- i> in H' ; vo that an op.icit v at tlic pos-

tri-ior pole of the lens will scarcilv leave tlie edi^c of the

retiex, wliereaN an anterior polar opacity \vill nio\e nnieh

farther from it.

One pi'cnliai' ap|)ai'ent opacity i> seen hv the nn'rroi-

alone, and this method att'ords the surest means of dis-

eo\ei'inir the defect. This is the edire of a dislocated lens,

or the notch in the edi;c of the lens in congenital colo-

l)oma of the lens. When tlw^ edije of t he lens cniss-s the

|)iipillai-y area it is seen as an inhiisdv hl.ick < 'scent,

sharply defined peripherally hut meririiii;- cenliallv into

the cleai- red ictlex. The leason of this jipjiearance is that

the \\h<>le i)f the litjhc which falls upon the extreme ed^c

of the lens is totally reflected ; nont' of it leaves tlu' eve, so

that non can enter the ol)sei-\cr"s eve.

We not infie(|uently meet with \erv fi?ie opacities,

especiidly in the vitreous. If we use a concave nn'rroi

and a i)nL;ht lin'ht we shall prohnhlv fail to see them,

the re;ison heiiiy that these verv delicate opacities ar«'

pai-tialiy transparent, so that if the liLjht is \erv l)rinht

some passes throu<rh them and c.)ntrast is reduce<l. Cou-

tnist is fnrthei- re<luced hy refli'ction of linht from their

surfaces. 'I'liey ure, as it were, drowned 'n linlif. In

order that we may he sure of not missinif fine opacities

the best method to adopt is to usi a plane mirror, 'rhe

rays retli'cted from a plane mirror are diverLjent {lidr

p. 27): hence less linht enters the eve. If we ha\i' lio

plane mii-ror a\;.ilal)le the linht should he leduced. I)ut

this is not so satisfactory. We may increase our chances

of seein<,r the specks if we place a convex lens hehind the

mirror, which will have the effect of mannifviiiii- them

(I'i.U-. !^1).

{ti\ Till' fi 'iHiiiifjnii III' il, Inrlii il I'tiini, ,lr. A detached

retina is situated much in IVont ot' its normal position ;



oi'irijr.vi.Moscopic kxamination. lyj)

It 1- tliiivtoiv ii, the position of Hi,. tn,„l,,s of ,

liyinniictropir ,.v,.. \Vli,.,i liuht i> tlirou,, i„ f,„

;i \ii\-

III .1

iiiirror at

from tl

ic;i( liM,i;(list,iii(c liu-lii will ,,n,l,,il,|y Ik. ivtl.rti'd

If suitaci' ill Mici, ,1 way that son,,- ravs uilj niter
!< ohMrvcrs eye. A (lifflMviicc of icHfx ill (litfiTfiit

(liicctioiis Is iioticfd, red in soi

M >rv iiiiniitc iiiNcstii'-at

If, '^n-\ or hlack in otl Ifl's.

niicM'ii siirtiicc

lines
: tlii'sc arc tlic retinal

I'li'l upon tliis point, iHcaiisc tl.

J^ation will iv\cal a uliitisli or u;r,.vi,s|i

ijxMi «liicli tliciv arc almost hlack uaw
\Csscls. Particular sti CSS I>

retina hv tl

appcaraiicis of adctaclicd
ic indirect and direct meth(Ml

pn/zhiiii,- to the hci-ii

s iiijiv be vcrv
iiier. If tl ic precaution is al av?

taken of usino- the mirror alone first little ditHcultv is iikel
ro arise,

IJfsidfs a detached ret

aiivtl

ina we shall also he ahle to see

tl

iiiiii; else 111 a similar position. '/., a till

If retina for\\ar(

Hour puslnnj;-

(.U'lioina), and so on
N >r a tumour of the retina itself

wai'ds

^one of these will 1k' seen nnl.'ss tliev

\crv coiisidi'ruhlv ; 1

are puslu^d for-

ICII

la. <\;c., if we fail t

the .uhseiice of a detached reti

Uy this metluKl.

(•J) ('(llltinililtiiill nf tjir rr^iilts tnlllKj

••iinii'niittii

cf we must not asscvi'ratc

II. \\v are able hv this metli<Ml

o see it

lijl tJir litrnial

'> ((.nfirin the results previously

not onlv

•xternal e\
arnve(

iniination, hut also t

)V

i>v niiportant subsidiary infoniiatic
iblf to ma

I at I

<) snppK'iiient them
noil. '1^!

Ills wc are

i»
out the limits of opacities in the len

"inch more accural elv, since tliev

a red l)a<'k<.T„und, and as has alreadv 1

now appear black oi

an (let fniiiiie their I'xact position uitli mncl
precision.

M-eii slioun wc

1 ificater

\Ve may have noticed a black spot in the iris in a case
'i'li flie iiistory of a forei.qi ImmIv liav

f\' It

my- none into the

u.t;.

i^ l.roKable that the foivijr, ho.lv has passed
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tlinnigli till- iris, and ilwit tho black spot is a hole. Thi-

ixaniiiiatioii «ith tlic minor o\'\n\ at oiuv scttlfs

till' (|Ui'stioii, for if tlRTf is a lioli' wr >-liall \h- able to

tiiul soiiu' position in wliicli a ivd ivHcx can Ik- socii

thr()ii<,'li till- boll'. Tbc abst-iico of a red R-Hox d(K's not

provt' tbi- absence of a liolc, for tbr K'ns may hv opatpie

Ix'binil tbi' liolc.

'Vhv follow inir is a souifwbat similar I'xampli'. We
havi- noticed a black patch at the ciliary marf,nn of tlic

iris, convi'X in ontliiic towards the jjnpillary mart-in. It

niav \k' a nicl.niotic sarcoma of the ciliary body jrrowing

forwards and implicatinjr the iris : or it may be a separa-

ti( f ihe iris from its cilia. y attachment (iridodialysis).

In the latter case it will 1k> possible to ol)tain a retiex

throu'di it l)v the mirror, whereas in the forini'r it will be

opatpie.

We have said tliat by this metliod opacities in the

refractive media ap])ear black. SnjK'rficlal opacities,

h()\Ne\cr, such as those in the cornea and near the

anterior surface of fhe U'Us, can be seen in their natural

colours by approachinjf still nearer to the eye. I'ndei'

these conditions more lijrht is retlected from the surface

of the opacities and some of it enters the observers eye.

It wdl Ix' objected rightly tliat now we shall Ix' within

our near distance and consecjuently shall not Ix; able to

se.' anything clearly. This is true, l)ut it can Ix- obviated

by a.ssistinti; our acconnn(Klatioii by puttin-r up jrradually

stron-^t'r convex <-iasses behind tlie ophthalmosco])e mirror

as we approach thi' eye. This has the additional advan-

tage of mai^rnifyinji; th.' opacity. If we apjjroach very

close to tlie eye and place a + ^.'0 I) leus Ix^hind the

mirror we shall sie the opacities hi<ihly maifnitied. This

<<lass will Ik' actint; very nnich like an ordinary majrni-

fvinif <>lass, so we shall liaw to focus it in nuich the

same manner. We then tore start a little distance from
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"" ^•••••"•••' '^xl «at.-l. ca.vfMlly Hs u,. .,( „,,„,,, .„„,
"'•i'v>'

;
tl:m.NMll cm., a ,,..i„t wl„,, tl,.. <.,,,u-itv ,\ vn-y

clearly (IcHiii'd.

SiippoM. now tluit „„,U.r tlic snuw circ.in.sta.uvs. uitli
H"' + !>'() I) lens in tl.c position for s,.,.ini.- the cornea.

I^''

^v'sl. to ..xanmu. an opacity near tl... snrface of tl.e
l'"> It ,an Ik. ,lone in two ways. \\\. „,,,. ,,,„linn,.to
M'l""'"'!' still nearer nntil it con>es into foc.ss ; ,„. ,,,,

'•••"i use a weaker lens, retaining o.n' oritrinal po>ition

Fk;. 77. I

llir c
'^

.1, hriv, ,n..thn.l lll.,n,i,mti.m of .1,,. f,„„lu.. M,„w,„i

inuiniii.'itioii.

il,,. i,„, ,.1 ;, V ", "-'" '" I'll' I'lirior, iiiruiiL'li

"" ^^iake^ lens is most easily pr<.(luce,l l,v n.ovinfr np
^tron-ror and stn.njr,,- ,,„K.av,. k,,>,.s in fVont of the
+ ;^0. until the opacity is acciiratelv focnsed. This is
'"^""' I-ss.hie u, most ophthalmoscopes by havin^r a
f ^(» I) l.^ns s,.t in a disc which lirs U'liind th.. si-^ht-
'""•^ »!" I*'"s nm l,.. turned into position wlu-n remnVed,
-"-I H.H.S not interf.-re with the use of the otlu.r lenses at"" 'HMie tnne. Tlu. opacity in the Irns will of ^oursv
""'t tH. .,u.te so hij^rhly ma^irnified by the second as by the
'list method.

9—2
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III. Tho Indirect Method, 'i'lif iiidirict iiutli(Ml of

ixaiuiiiatiim "itii tlif opIithaliiioMoiu' consists «'>>»nti!illy

ill making- tlu' cvf, uliati'vcr he its I'ctVactioii, liijilily

invopic l)v |)laciii>;- a stronu; convex lens in front ot it

(Fii-s. 77 75)). Tlic ttttrt of this will Ik- to form a rral

inverted iiiia<;-e of the fniuhis Utwei'ii the observer and

the convex lens, as will l>e easily understotHl from the

aceompanviiiii' diu,u,rams. If the eye is already myopic

the fonMiii-ent lavs uliieh come from any point on its

fundus will Ik- made still

n. A more eonvei'irent hy the

lens, and the inverted

imaj^e which is always

formed in myopia will 1h'

hrought close to tlii' lens.

If the eye is eiimietropic

tlie parallel rays emitted

will he made stroiifrly

converg-eiit, and wlii'iv

thev cross the inverted

imaue will he formed.

If the eye is liyper-

Klc. 7s. Iiiilinrt im'ilidcl. Kiiit'i-'-'i'til

ia\- troiii till- t'uMilu-, ^liowini.' tlic

t'(ii'iii;iti(iii iif tht* iiiiaL'c. In lln'

li'jurr tlif l'-ii> I- >itUHtfil ;it tliu

lllllfrior fiK-ill lilillK' of llic ryr
,

tlic r!i\> wliicli are parailol iii'-iilc

tlic uv'f. tlKTcfdi-L', pass tlirciMi.'h the

iiplifiil centre of llir luii>. The ray-

wliicli pa>s tlirou'jii the iwHlal [loiiit

of the eve are reiidereil eoiiveriient

l)\- the "ion-. The poiiii- where

these t\Mi sy-ieiji- of riiv- ([o>--

^ivc- tlic poviiioii of ilic iiiKi'je.

which i- M'eri lo lie invcrled.

metrojiic the rays will

still be made conver<;eiit,

for the lens used is so

stroiii;- that the divero;eiice in hypermetropia is never strono'

eiioii<r|i to previ'iit it.

It will be seen that with the same lens the invei-ted

ima"e is fcrmed at ditfei-ent distances bevond it accordiiiif to

the refraction of tlii' eye. If the lens is kept at a constant

distance from the eye, c.//., its own focal distance, the

emmetropic ima<re will 1h' formed at the food distjince of

the lens beyond it : the myopic will Ik- nearer to the lens,

tile hypermetropic farther frot.. it (Fijf. 79).

In all case> the imaot' iN maifiiified, the aiiioimt of
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nm^nnHcatioM .K.|H.,„ii„jr ,„„„, tl... .vinuti,,,, nf tlu. ..y..

tlu; >tr..M^rt|, „f tl... k.ns, aru\ its .listHnc.. fn„„ tl... ..v.'
U.th a +];j I) tlu. fuM.lus of an ...nMu.tn.pi.. .v,.' K
iiia<iiiifi(.(l about five times.

'>- •'^" *'"• ^-'^^-t HiHic-Mltics i„ ,,i„,. H,.. i,„li,.e..t
"-'tl-.Hl .s tlK. .roup of n.Hc.xus fonn.,! l.y th. .v. a.ul
!.< MM.tacc.s of tlu. In.s. UV have- son. that th.' n.n.c.a

ion^^^ a .vHox of flu. n.in-or uhn. it is ..so.l alon.. This
nH..x .lu.n son, through tl... .omu.x k-.s, i. „.a^,.ifi..,i,

- that ,t ,„ay r„vn. the ,u,,,il an.l ,,n.v..,.t anvthin-r

M E H

L'liii ,.ni,.rf;ent rays rro-s fnrtiicr f,-,,
t'lcM-. viz., at H.

JHll IMf (iivcr-
"1 ilx' liMis than its |irincipal

HliMKl lK.,„,r .s..„. B„t the s,„.f.u.., of tl... 1..,.. t.nvanls
- oLscTvo.. acts like anoth.,- ..o,.v.x ...irn,,-, an.l fonns

^".'"- "'^^l- Ic'Ms near the. patient a.ts like a ....n.-av..

;:;';•''"•
;:;'

^"'•":; '' -«- <•" ^'^ «>l>se,.ve,.-s si.le .,f the
'"-• n.cse .eHex..s a.v very tn,ul,lesonK., l,„t thev;'-lx. ,.>t ,,,,t ..f the wav l,v a little n.an,euvnnK. It'-'•-.. .sa.,1 that the tw.> 1..,.. ,,,H.,,.. „.l.i,,. .^^j,^.
'''''^ '•"'''-'-'•«..- of th.. n.in-o,- f.>nn...l t
:;r ''7 ;';;'''• 'r "-'"^theiensaiittiei

,

'

'""";' ^''"* ^''-' '•'•"-'•^ '"-.• in ..pposite
'''""••"-•-.i ... ea„ |.,ok <,Mit.. .......foHahlv li.hu.en
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thoiii. We imist Im- (Mrrtul not to tilt Mic \n\> uunv tliaii

>k (>l)li(|iicly tli|-oily;li ;i tilted1^ ll((•(^^.•^l•\ , Ik'CJIIIX' it \M' loo

k'ii> oh|f( a|)|)t'iir (lis toiti in fact pi'tMliK'c our

ty|)c of astiirmatiMii. 'I'lic distorted inia^c of the disc

jModiiced ill this inaiiiicr niav Ih' attrihiited to asti<niiatism

ill the eye, when none is reallv present.

Another difficnitv which the In'm liner iisuallv exiKri-

eiices is due t() him ^ettiiiif too close to the [latieiit. If he

understands the position of the iniaire which he is

lookiiifr for, as descriln'd alM)ve, he will discover whv he

oui see MO sharp iiiiajre when he is too close to the

patient. .Most people using tlie indirect method tliiiik

tliat they are looking- at the pupil. As a mutter of fact,

when the fiiiidns is seen clearly, they are not accoiiinio-

dutinjr for the pupil. i)ut for the real imuife of the fundus,

diici 1 is 111 tl le air somewhere hetwfen th lens and th

()t)seiver. NOW we can only see an object clearly witli

thle unaided eye it it is at a coiiveiiieiit dist aiice a\\a\',

('oiise(|nently, if the observer gets so dose to the patient

that he is less than the dist aiice ( )flii s near oiiit fro 111

the ju'rial imam' he cannot see it clearh

If like to do so we can jret o\er this ditficultv

and still remain closer to tl patii'iit. I II order t(

do so, the observer must help his accommodation by
puttiiiir up a convex lens in front of his lye. If

put up a + 1 I) or J^ o ]) beliind the opbtlial-

le image clearly

we

moscope mirror, we shall not only see tl

short er raiiuc hut we also ma
a<ldit ional advjuitaire,

II

gnifv it, an

s regards the position of the convex lens In'tbre th

patient" e\(', tl lere is a consi(U'ral)le range over which
we can si'c I he tiiiid

better than ollicrs.

us ( lllt( wi 11,

iractic

but

tin

some positions an
,! th st losition

with.
l)y putting the lens close to the eye to start

steadying it by tlie little linger applied to !lie patient"
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lirou, jiiifi frnuliiallv hr iii^injr it thrtluT invav t

•ye imtil the iK^st poNition is obtained

ioin tlif

Tl Korcticdllv. from tl;

fic'lfl of fiiiul

• point of view of t|

lis M'l'ii. till' l)(.st place for tl

!» iiiaxiiiumi

If Iflls i> it N own
•"•al <l.stan,v froM, tl... patienfs p„pi|. H„t tl.is i> tl
very worst olace roiii

Hvncx. Tl
point of Niew of tl

(4 mm. hehiiul tl

ic latter is situated at about the level of tl

K' coiMieal

Iciis IS at its focal distance f

ic cornea. ri<lr p. 107) jf ^\

le M-|s

ic convex

ima<rc \M II

will till th

.tl

'•"111 it, the ravs from
"Wide parallel hy the 1

tlUs

ens, /.

'hole ai'ea o
nothiuij else. Ilei

tl

f the Iens. and we
ue the best position for

10 reflex

.see

linrposes is either nearer to ,,r fhrther fr

shall

practical

t. us [)OSlt ion. W
oni tlie eye tliaii

distance is when the 1

<' shall see later that H convi'nient

tl le anterior f< )CUS o
lens , DesKles shift

\vill also move th

fund

nil

f tl

th

t'lis IS at its focal (list; nice froi

le eye. Here, sliul. t tilt hip; of the
ens rcHexes out of tl H' way,

corneal reflex and the ii najre o
•IS in opposite . irection

out of the way.

f th

and so get the corni'al reflo

We can tell by the indirect method
emmetropic or ainet

sliiftiiiii' the |(

whether tl

lopic by obse

le I've is

rviii«r the efflrt of

W e Use tl

ens on tlie si/e of the i

"• disc as the Ix'st

iiiajre of the fund us.

<i<'M by ti'lling tl

•lirection, /.,., tow;u-ds

guide, getting if info the
11- patient to look in th

tl: e raised right little ti

appropriate

••xaniining the right eye, towards the left
•Namiiu'ng the left.

nger when

ear wlien

fiutl

I'lac." the l,.ns clos,. to the eye aiul gradually I

ler away. If tl

III

e Ullage of the disc d
•i/,e ne eye is enniH'tropic ; if if get>

)rinir it

oes not alter

permetropic: if it gets h

sinaHer tl le eve is

rgei- tl le eye is myopic,

If

wlmt Im

till- fluid

we uiiclcrstiiiKl whv th

I'I'iMis in each case. I

1-^ IS SO, we shiiU l)e alilo ti

iiiajrino two
„i-„. tl. „

Jiiilllts

II reilK

uid /-,

mher
11)11111



i)isi:.\si,s or 11 ii: \:\\:

:ii<' illiiiiiiniit(

irii

il thr iri;ui\ iliMT;r''nt iii\^ nintti'ii

Ist lie ]i;irilll<'l til tln' il\is. 'I'lic!^!' fwi) liiy.-, wlli'll tlicv Jkiss out

tl(i| till' CM', Will ciii^- ait till' aiiti'ii'ir focus iif tli< wlllltcMT it>

M'trartlnii ina\ 1. till' iriiir i~ iiiK' iif uiiiliii' Ifir^tli nr

'liortincs~ II I I'll (I nil Irn/iin }. Tl

lii'rail-i' thi'\ air

ii'V will iiiis^ at till' aiiti'i inr fiMus

ow,

<]>i,~<' that tl

ili<t;,

jiaralli'l tn I'ai'li otlirr Kcfuvc n'traitinii. N
~ril ill till' iiiilii'i'ct iiii'thdii i^ -ituatcil

it lt> tc

IC CMllMX k'llS II

inci' liiii'i till' aiiti'i ior funis uf tin' I'Vi lir~r twii

vi'X Irus, anil <iiirtrays, afti r tiirv liavi' nns-i'il. will iiirrt llu' cun

llii'V iiiiiir frmii till' funis of tln' Iriis tlii'V will Im' parallrl tu rarh

iithi'i altiT ii'lra'tiuii. A- wr havf alri'ail\ sn'ii \>. l;(;j , umlrv

Urll rir, liliistaliii'> till' illia''i' of thr fuilill IS IS tiiriiii'il 111 riuuii'-

tl'"]iia a t till' fiiral ili-tii if tl1111 (' 111 till' riilivi'X U'lis
[

II 1

KM fr it ;]•;

iyii]iia tlio iiiia;,'i' will lie iii'iiiiT the Ions (M), in liviicnni'trupia

fartl ii'i' auay
i^
11 . Till' twii la\> wliirli we liavi' Ix'C 11 coiisKlcrui;;

must i'f'])irsf'iit tl»r iiiia;,'('s uf tln' twu i"iiiits i>n tlw fiuiilu--. Ili'nce

thi' ili-ta lii'twi'i'Ti tlit'iii aftor n'fnii'tiiui liv tlir ('\o iiml 1)\ tli'

f'lis will ^i\i' till' si/.e 11till if thr iiimtic IIIf tlio iioitiiiu of fundi

bet wi'i'ii '( am 1 /'. \\"i tlu'ii'fdi-e tliat when tlii' 1oils is at its

I'll fncal ilistaiire from tlii' antorioi' fiiciis of the I'Vi' tlio ma''niti:

tioii of tho iniiii;!' 1 s tho imo iu oiiiiiiotio]iia, in axial inyojiiu, an

I axial hy}>ormotri>]iia.

If till' Ions is iioariM' the oyo than th(> ahovo distinuo >V\'^. SI) the

O OOllVOXlavs uiiilor coMsiili'iation will iIivorj;e after lofriiotioii by tli

lloiiro, if tlio Ions is loss its own final ilist; lino troni

tho an toiior funis of tho ovo, tho iiiai^iiitioiition is •jroatosf in axial

iy|ii'iiiiotio]iia, li'M>t ill axial luynpi iinl iiitcniKMliato in on

trii|)ia. ( 'on\ or-oly if tho lens is faithor from tl 10 ovo, the ravf

iinili'i' roii--iiloi:itioii will bo ronvoiLroiit aftor rofiartion liv it.

lonio, if till' li'iis i> nioio than its owi 1 fooal ilist; iliro iroiii thf

aiitoiior forii- of tho oyo, tlio iiiaf^iiilioiit ion will bo u'l'oatost in

axial iii\ii|iia. hast in axia' liy|ii-iiiii'tMiliia, ami intii m< iliato in

I'liinii'tloiiia.

I
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III 'iin:,/,n; ii,n,l,n,.,„, >ii, li as \w iiicft Willi in aMlKliiati>iu,tli..
;.Milt>aic not .|niU' th.- Mini.., I,iit they aic ..asily ,I.mIii.-.m1 if «<
|(Mim'Iii1p..| that tli.Tc aiv n.iw tw.. antoii.,! Uh-'i to'llic ,.yf, niw h,r
• M.h iiHTiilian. TIk.i.. ar.' als,, two i„«ial jioints. Whenth.. lens i.s

Mt its f,..a! .list.inr,. In.iu the ,„rn,.a tht- inafrnification is the waino
Ml .•iiiiii.tro].ia aiiil any aiii('tr(.|Ma uf . mvature. L'liilcr tho,-o
nn u.n^tanc.s tlir ilis,- aiii.-ar-. . in ular. 1 1 tlin Umis is nean-r the
cy.' the iiiiaj,'<. is ..|lii,ti,al. with its h,w^ axis in th<- l.'ss ivtVactlvo
in.'iKliaii, /.*., ficnerally h..n/(,iitul. If the lens w faith.T fron, tho
fvo the Ion- axis is in the nioic n'tiactivo nieiidiaii. ,./.. -..n-rally
v.Tti.al. As nioiitioiwil hefoiv, it i- essential that the lens sliouM
he heM almost veitiral, as any inclination makes it it-ell u^ti-'matie.

M t H

II the ilise is really oval, as in hi-li myoi.ia, tli<> axis of the ellip5,o
will ol course remain unaltered.

Ai,)itn,/n,i ../ ,•„,/,,, ,./ njKulu.i, oeems in ohl a^'e. Ajihakia, the
eondition when the lens has ]«.(.„ removed, may Ik,, considered an
.'xtreme form of index ametn.i>ia. Here the position of the nodal
l".int lemains iiivariahle, an,i if the convex lens is at its f.M^al
<listance from this point tlio ima^e is the same siz<- in .-mmetropia
i.nd ametropia of in.h-x of refra.tion. If the lens is moved closer
to the eye tli<. ima-e increases in hyp.-rmetropia and diminishes in
iiiyopia, whilst it remains the same in emmetropia. Since the
imatje IS formed at a considerable distan.e hevoiid the focus of the
l''ns ,11 the hi-h hypernietropia of fljihakia it is convenient to use a
-tronger lens, ,../.. + im ]>.

Diffemues ..f level ,.f tu„ |„,i„ts luur mch other on
tlic fmi.lusu.v n,,t.le very evitk-.t l)y pamllHctic displaceinent
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in tlic iiidiiccl mkIIkkI. 'I'liii^, in I'iij. HU, it' tlicrc jiif

t wo -[i()t>, (/ and /', at ditrci-cnt IcvcU in tlic t'nndii^, «.</.,

on tlic cdur ot tlic di'-c and at the ixittom of a ylanioni.'i

(ii|i, ulicn tlic lens is slnt't<'d ^ii^litlv so tliat it> o|)ti(al

ccntfc moves tVoni i/, to d.j, 'lie iinajrcs ot' ti and /' \sill

move tVoni ii\ to (/j. and /^i to //j. It i> ot" liistorical intci'cst

that this dis|)lacement \\a> at one time wi'on^K interjireted,

so that a e;laiicomatoii> ciiiijiinn- ot' the disc was diairnosed

as a swelling.

I\. Tho Direct Method. In the <lirc(t method the

observer ajiproaclR's a> closi ,i,s jxjssililc to the jiutient's

a h

I'Ki. SL'. ImhriTt iiirth",!. I'aralhi.i ir ,||v|,|;(,tiii('iii .

I've ( Kiji. H;5). It' the eye is liyiicrMictropic the enicrirent

rays will Ix' divci'^cnt, as if coniint!,- fi'om the virtual

ri'inote point behind the tve. Owin^' to the short

distance hetwecii the eves a largi' [K'ncil will fall upon

the ohseivcr's pui)il. and mav lu' hrouj^ht to a focus upon

his retina if he makes a suitable etf'orl of accommodation.

If he is presbyopic, or if his accommodation is i-ela\ed,

he will only obtain a clear ima^e bv placiiii;- a convex

lens behind the si<rht-hole of the minor ( I''if;. )S4, II).

If the observed eve is enniietropic the eiiierirent ravs

will be parallel, and conse(|iient I v can onlv form a clear

imaj^e upon the observer's ritina if his accommodation

is absoluti'lv relaxeil (I'i"'. iS4. V,) unless, indeed, he
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(•(Miiitcni<t> thr iniiomit of liis mroiiiiiKHliiHt.ii l)v a
(•OITfspoli.lmj; COIlCHVi' k-lls ill tVollt of lli^ rvf {ri,lr

p. 140).

If tlir ol)s(.t\f(l eye is i.iyopic H,,. cmitlfd luvs arc
.•oii\i-i.r,.,it. If the Miyopm is iiio,lcniti' Hie ival iniiiirc

"'""' '' 1"^ 'it 'lie far point of flic ,.yc will I),. lx.|,iii,l

tlic o1»sci\.t\ licad, /./•.. lie will ,atcli tlic com r.^ciit

iJiys hcfoic Hicy lia\c come to a focus. I'lu-c coiivcrirciit

rays, ciitcriiij,' liis ciinnctropic eye, arc hioiitrht to a
focus ill his vitreous: licuce h,. caiiiiot pos.sil)|y obtain

MEH

hKi. N.).— Hiifct ini'tlM..!. IlhiininalK.n of tlu> fundus. .,l,o\viiiL' llic
comsf nf niysfp.ni the sumce of liKbt f,, llic iiiiiror iii'.l tlirmi-li Hi.-
eve

:
also the an-A of iIr. lirl,i ,,f illiiiuitiatinu. ( ..inpMir wilh Ki^ 77

a clear iiiia>,fc unless he counteracts tin- coiiver.reiice l)v

an e(|uivalent concave li'iis hchind the mirror {V\^. H4, M)
If the ohscrved eye is very hi;,dily myi)pic its punctuni
leniotum will l)e situated somewlieiv in the space U'tween
the eye itself and the ohsciver's retina, and it may Im'

in such a position that it is impossible to obtain a clear
miao-e with any correction. For -xample, the remote point
may U^ jtist iK'hind the si^rhtdiole of the mirror. Here it

is too close to l)c accommodated for, and no corivctin-^-

jilass situated at the same position will have anv vftWt
upon the rays, for thev will nearly all pa.ss throuLdi tlic
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<'|.ti,;,l ..ntrc .,1 ||„. Inis, Tl,,. ,„-,.ut i,„l ...itconir of tliis

<liMH>M(MI IV lo ^r,.t ,,. ,.|,,s,. t(. til.' ,y ns |)(.ssil)|,..

Miicli -.tivss is ir,.|„.n,||\ laid iipuii 111,, iicvssitv and tlu-

ditli(iilt\of r.la\iiit; oiirs (i<(i>niiiiiMlati(.ii in cNamin.dion
l)y til.' dilV.t IIM'tlllHl. It is dilli.lllt t<. IvlllX till'

l-li.. M. Iliivct rn.'tl,n,|. l-:inLTi.'PMi nivs f,ni„ ||„ luiMu-. .,r lli,.

.
ol.>.'u,.,| i.vt', .»,. >|„,uii,.!r th.' forniatiun ..f the n'li.iiil .mki-,' on

v'-rtlit' retina ol tlio oKsui'vers ..ye. (>,,. In et ir,,|,ii, K IlK'.'iner-
^'.Mit parall.'l rays arc ljri)uv'lit to a feus on tlic it'tiiia ..f o, if the

•.-'-a.'C'(.min,Hlalinn ..f this ry,' is absoiutrlv at ivsi |„ hvppmie-
ti(,|,i:i. II. tho cm.Tp'iit ,liv,'r-en' ravs arc l.roiit;„t toa f.'.'iis on

•• til.' retina ..f (
».^. citlier l,y means .if acoiinimHlation or hv placiii"

v=r a ronv..x lens in fmnt of ( ),. |„ myopia. .M. th.' , nicr 'ciit eon'
' vcrgent rays ,,,1, only he hron-ht t.. a f,„'i.s „n the retina of (»., bv

lilaciiii.' a concave lens in front of ().,.
' "

accoinnKKliition mtiivly ulicn the cvc is iijipanntly close
to the ohji'ct l(M)ki'd at. 'I'lu- ohscrvcr slionld tiv t.i tliink

that Ik- i.s l<M)kin^' at a wrv distant ohjcct, hut own then,
as soon as he directs his attention to details of the picture,
he is almost certain to acconiin<«late. It is Inst for the
lK'<riniier not to worry himself ah.mt this point : if lie

cannot see an emmetropic fundus dearly let him put up
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lllimis IciisCN iiiilil he (|,„.s. Aft.T lir I

111 scciiii,' .iiivtliiiiiT ,,t ,,|| ,t „ jii

Ulapplr «|||, this (lidiciltv.

Tlif iiMHirr In tlic (linrt ni.tl

111 liy|Miiii.ti(i|)iu it Is (A,,,!!

look

oltl

liis Udjiiir'i'd tiu ilit\

HI I ll(lll>,r|| t'(||- 1,1,1, t,|

loil In ;i|«,ivs fleet. Tl iii>.

\ .1- if tl.

ll'«.<t ,(|| ,„t,,„| „l)j,,t sitl,,,t,.,| ,,t tl

! I)I)XI\(|- «c|f

llf (d|l\C

liv iii.'|(|r Miifjiiilv I

/.' ., ^OIIl( lIlstMIICC IhIiIikI tl

K'iii^ir iv.vs arc cauiilit Ufoiv

If ifinotf |H)iiit

If {-Xf.

tl

II iiiy()|iiu

lf\ fl'os tl IfV

iif Iniii i tl.

<•^^ COIlXflirflit l)V tl

iiiirior. so timt amiji

II' corrfctiiif,' If lis

11 iiiiiiiftropiu the fiiifr.^iit 1

I an fleet iinairi' l> Sffll.

tliin toie,;iJM,ea„fr|it iM'foie tl

•i^'iiin, an ci-fet imairf i>

nvs liiv [miallfl and ai-f

ey eroxs^at intiiiitv ; liei lee,

'I'l !'• iiiia,i,'f is always iiuimiitifd, juid it

than In- tl '• iiidiieet iiiftluKJ. In

i" iiiHfrintifd more

Mill niajrnififd ahont Hfteni t

if i^ ina^nififd

fiiniiftioitia.

and

• •inniftropia the fundus

III liyiHiiiiftropiu

III inyopiu nioie than in

inifs.

'I'll*' field of oplithiih

iiifth th

loseopie vision l,v the diivet

aries with the (list

urea of the fnndiis MJiieh

anee of the ol

I can 1h' seen.

\^ith the refraetioii of tl

)Nerver from III' I'Ve and
H' eve,

approju hed .tl

It i ncreases as tl le eve 1-

I'yc as jMissihlf. It

iiioti.er nvison for jrettinfr us close u] th
IS 1

myopia, and inteniie<liate ii

,'icnte.st in hyjKTiiietropia, least 111

the 1 ar^irest area, least

iinnietropia. Thus, u,

"c see the least area, most nafrniHed, ii

11 iusti^rniatisin the iiia-nnficatioi

'iia','iiitied, in hy|)ennetr()piu, and

I

I myopia.

ii'oiv myopic meridian, and least

I IS ,n-eHtest in the

metiopic, In tl

in the 1; lore hivrn-r-

the d

H' usual form of astiirmat
ISC Is an ellipse with the I

ism the iniiif^o

opposite of the usual

thei

diiict

e can

IIR

oiifr axis vertical—the
i'liajre hy the indirect meiii<)<i, with

obvious that
X' no clem- ima-e of the whole Held by the

1/ liihK III ipi-iulicular

the lens near the eye (/vWr p'
1;J7). It i

thod III .isti-rmatism. ()„l,, /
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II

tn till- iHi'j idhiii icliii-li is coirrrti'il arc xrrii ch'Krh/. Liiu's

ill any iiu'iidiaii otlur than tin- two prinripal tries cannot

Ik- scfii clearly l)y any spherical correctinjr <r|iiv,, hut

only hy a cyliiKlrical lens oi' conihination of a sjilierical

and a cylindrical.

From what has Ix en said it is ohvious that the correctinir

lens hehiiid tlu' siuht-hoje of the mirror also represi'iits the

spectacle ylass which will Ik- retpiired to correct the refrmr-

tioii it it is placeil in tlie sanii' jiosition. This, of course,

is only ti-iie if the observer is I'lnnietropic, or has his

refraction corrected, and if his accoirinuMJation is cjuite at

rest. Since it is ditlicidt to relax the acconmiodatioii

completely, this method of determinin<r anv error of
refraction should only l)e used as a rouj^h estimate,

unless the observer is an export. Some siirfreoiis attain

<,n-eat skill in mi'asurinij,- the ivfraction by the direct

nu'thod. They can even correct astiptmatism. In this

case they cornet one meridian first, which gives the lei .

correcting- the- meridian at rio-lit angles to it ; the process

is thi-n rejM-ated in the other meridian.

If there is a difference in level iK'tween two points on
the fundus, c.//., the edge of the disc and flu- Ijottom of a
glaiu-oma cup, it is made manifest by the direct method
also by parallactic disphu-ement. If we tm-us the edge
of the disc and then move slightly to one side the edge
of the disc will ajijK-ar to move over the Ixittom of the
cup, /.<., it moves in tlie opposit*- direction. An object
fai-ther forward, therefore, moves in the opposite direction

t(i the movinient of the observer's head.

The difference in levt-l can be accurately measured. In
the example givin, tlu- bottom of the disc will Ix"

relaiively myopic to the (-dge, siiue it is farther away
from flu- back of the leus. If the (-ye is emmetropic
and the edgt- of rhe disc (an be M-eii clearlv without the
assistance of any correcting lens \v(- shall re(|uire a concave



npirriiALMC)s(()Pic kxamination. u.-j

Iiiis to M-«. the vi'ssfls at tho bottom of th
can 1h' proved that if tl

ciij) dearly. It

toc'iis o ftl le eve a (h (i(

le coirertiiijr leii> is at the ant

nei' of ;J 1) is e(|iiivalent to 1

erior

nnn.
(htrerence of level. We nuist <rvi as eh
lie eye wlien nieasurinfr (liffl.reiia.s of level, u'cuise onl

)M' as possible to

tl len are th eouditions of aeenracy fulHIIed. If, with th
ol)seiver's aeconnnodation at rest, he sees the edm' of the
(Use eleariy with no eoiTeetinif lens, but ie(|Mires - 3 1) t<

i-e the b.)H,„n eleariy, he knows that the bottom is 1

l)ehind tl e edye. He will of
mm.

with a hifrher eoneave lens if 1

course see the bottom clearli

le eoi nteiaets the excess by
accoimncMlatin^r; hence he nuist 1h' careful to choose th
lowest minus li'us.

Sinn'larly projections forwards can I

the observer chooses the hi<'-hest

H- measured IIere

convex lens with which
le can st'e soi

enunence, Th
well-def ,ed point on tht top of

hold

une rule that .'J I) iseijuivalent to 1 mm
S I rood

the swellin-.- of the d

Suppose, for I imple, that lie Is measunn<r
ISC III a case of optic neuritis. Ih

first Hiids the hi^rhest convex -lass with which 1

clearly a retinal vi

le can see

Hetl leii finds tin- hi'diest

essi'l a littli' distance away from the d isc,

see a vessel or a small 1

convex <r\nss with which he can

ia'morrha<j;e as near the top of the
Mu.llen disc as he can judfrf. '1'],^ difforence 1

two lenses will ^[y^ the heiirht of the swelliii.r.

K'tweeii the

It \\ 111 h' seen that tiie difficulty of relaxing the
accommodation enters into this estimat
need not, however, Ix' dismayed. Very fairl

lesults cHii Ix- obtained without rel

ion. The student

accurati'

axiiiir

for if he
tl

is accomiiKMlatinir th

le accoimiK

lie measures the top of the swellin.r that 1

iame amount

IIU asures the level of the su

le IS when he
rroundiiiir fundus the difference

intweei, the tuo observations wilflx- the same as if 1

was not act
le

^U'll bv always <h

onniKMiatiiisr at all. He
OOSII

•an ensure this fairly

i>i- the Injri.i.st convex lens ; it is safest
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to clioosi' tlif li'iis which just iiiiikcs th" <)l)JL'ft looked at

a|)[)<!ir a little l)liiri-erl. ( )f eomsi' the eve niav Ik' iiivonie ;

i*' t'oi- "eoiivex li'n.s"iii the ahove deseriptioii " ri'b-tively

convex lens" Ik- sul)stitiite<l— — 1 1) iK'injf relatively

convex to — 4 1)— the principle is the same.

An object in the vitreous, cr/., a laij^e opacity, is in the

same condition as the fundus of a hvpermetropic eve. If

the eye is enunetropic, so that the funchis is visihle without

any coii'ecting- lens, the opacity can he examined either hv

acconnn(Mlatin'r foi- it or hv putting up convex lenses until

it is clearly focused. If it is close behind the lens accom-

uKMlation will have to Ih' assiste<l bv a convex lens in .uiv

case, unless the observer withdraws farther from the eve.

It will Ik' seen, therefore, that by putting up convex lenses

from to + 20 I) v.e can thoroughlv explore the

emmetropic eye from the fundus to the surface of the

cornea.

Kxamined in this manner the appearance of opacities

in the vitreous or lens will vary with tlie amount of light

stopped i)y them, i.i'., by their density, and with thi'

amount of light retiected from iheir surfaces. If thev are

very dense thev will appeal' black against the background

of the red reHex. If they are semi-transparent they will

appear it-d or whitish according to the relative amounts (^f

light transmitted from the fundus and reHected from the

surface. A detaclied retina mav therefore look red or

white, according to its degree of transparence. If much

light is reHected from the surface details mav Ik' seen up*)n

it ; otlu-rwise it appi'ars unifonnlv black.



ciiArniu VIII.

THK Krxnrs OC II, I.

\N'ni \ the fundi

i^ M'cii to Ik. of a l)ri<.ht red

IS is ()l)s( rvcd hv tlic indirccf iiK'tliod it

11 V I)I()(mI circiilatiii"- in the eh

colour. Tiiis i> diK' cliii'tlv t(

coiiiplcxion no choroidal I)1o(k1 wssi'l

of till, ivtinal |)ipiH.nt t.pitlu.liiini, wliiH,, whilst ,1

oroid. Ill |)(.o|)h. ,,f dark
s arc s(.i.n on account

enough to blur aiiv detail

disc

|>rtv(.|it tli(. colour of the hlornl

S IS not sutficicntiv dc.isc U

The Optic Disc.— Tl

manifestin": itself.

out

— Ihc first object to i)e sought is the
l>ti<- «fsc <.. papilla (Plate III., Fi^r. 1,. As already

I'Kntioned, It is done by niakin^r the patient look sli-ditrv
owards the nasal side.

from brii-lit red to white, and if tl

The reflex then siiddenlv cllaiiires

le optical
properly arranged in accordance with the direct

conditions are

ill tlie last chapter the d ISC w

,

DC C

ThC (llsc !>.

ibl

learly

loiis fTiven

seen.

pile pink in colour, the tint si

M(leral)le variations within the limits of
icaily circular, i)ut seld

owinjf con-

iiormalitv. It is

'11 diameter, but of

appearance due to ast

oni perfectly so ; it is al)out 1 ') mm.
course is seen niafriiified. The oval

if^matisiu nuist l)e b(

p. 141). The ed l^i's are usiia"
met lines a li ttl I' irremilar

ill <>I<1 people, tl

pink d

Not

(|uit

>nie in mind

p, bute sliai

ISC, till srlmil

tli<.

uncommonly, especially
H'lv is a narrow whit(. ring around the

•/".'/ ,• this is due to the choroid and
piKiiient epithelium of the retina not extend

up to the mju-gin of the di

th

sc so that the sderot
nougli the retina. Sometimes theiv

nig (|uite

ic- is seen

is a riiin- of i)lack
piMi"<'"t around the margin of the disc, due to the retinal

n.F;.
10
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i

|)ij^iiiciit cijitlu'liimi lM'iiii;lii'a|K'(l ii|) lu-i'f. More <'()niiii(»iilv

partN (if tlic (•irciimtrnnci' liaxc black patchi's, l)iit tlii'V an-

not (•(tnHmi<)ii>. 'I'lic-i' tlaturcs an- of no iniportancr from

the patholoirical [)oii

Thr (li>c iUclf i^

it of

.1

\ lew.

(loni nintornilv v'ln Tl IC Ct'll tial

nai t (IIi> n-<uallv |)alcr and niav )« (initi' uliitc, anc I til In

ilitiT ai'ca niav ixti'nd nearly to the toniporal ('dffc of

th. It ra!('l\ (xti (iniTi' to tl R' C'(lii(lli( Tlu' tl

|)oral >i(lc i> tlicivfoi'i' normally paler than tlu' nasil.

Tlic central vessels eiiierije from the middle of this white

art'a. and cai't'fiil examination with the (Urect metluxl

will show that tin' ai'ea is a funnel-shaped depressi(

tlir nilj)lnixiiiii)ini-(ii ihji.

>ii.

ns cup varus \erv much in

ditferent eves. \V

)e seen

iiusiies o

to 1)

f till

len it IS very dee|) the central part mav
pec kled wit I tirev spo tl lese ai'i' thi

annua cnnrosi tlH'ou";li winchth til I' nervi'

fibres are passintj. Sometimes there is scju'celv anv

physiological cup ; till' dis( is then more uniformlv pink,

and the central vessels may have alri'adv di\idi'd befori'

they coiru to the surface. The true nature of the |;hvsio-

lojrical cup is best understood bv comp; u'liiii; tl

ophthali noscopic nctiire withth microscopic

le

L'ctioii

vertically throuffh the nerve head.

The colour of the disc is due to the white fibres of the

lamina cribrosa seen throi j^li tlie vascularised nerve fibres.

Where the nerve fibres are thir.nest, i.e.. in the cup, the

white lamina shines through !)rielitest. 'I'he grev spots in

the lamina, when they are sen are due to the non-

mediillated nerve fibres refiecting less light ilian th" white

coinu'ctive tissui' fil)res.

The Betinal Vessels. The retinal vessels i,re derived

from the central arterv and vein, which usnallv ihvide into

twi) branches at or near the surface of the disc. These

branches ari' above and below, and toriii a sufieiior and an

inferior trunk (I'late I.). Each trunk usuallv divides into
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I'J.ATK HI, {Tufoi-e p. 14ti.)

THE NOKMAI. PUIfDUS.

Fig. I.- Appearand of ii typical disc, macula, and ressels
; slijrhtly

piiarke<l plivsiciloiricai cup, showing stippling of lamiiia cribrosa.

Kig. 2. A •tiL'r(ii<i
'

fuiidug. showing a|>pcaiance» <luc to t:xce8.sive
choroidal pignietitation or defective pipuient in tlic retinal
L'pithcliiim.
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*." ,'" "' ^^''*'''
^^^-I'^ "P '•>• 'l<»wn t..w,,nl.s tlu. tnn,,..n.l

>..., tl.r otlK-r suv,.,,in^. ,„, ,„• ,|„„„ Un.nnU tlu- MH.il
>.<!..

1 u-M. Imh.hIkv. are <hIK.,1 tl,.. MipcTi,,,- an.l intW-i,,,-

*;:"'l«""' a>"l "Hsul art,.,ic.s a.ul x.-i,,.. Th.v .livid.
<lKlu)h)iii(.u.sIy into iiiiHinicnihk. Imiiulics.

TIk- artnics aiv ,li.ti.,^r„i.lH,,l f,,„„ „,^, ^,.j„^ j,_ ,^_.^_^^

.«.ter n.,1 an.l nano«c-r. Tlu. v.i„s havv a purplish
t.Mt an.i H,v „fh.n mk„v ...Mvolulnl ; U-ss f,v,|,K.„tlv tlu.
arenosaivtort., ,s. What i> a.t.,Hllv M-en is tlu- i,l,„Kl
;;»I".".,, not the actual v.ssd wall, which is tmusparent.
hHch l,ut especially the arteric-s, „,av have a bright silvery
^tmik ru.u.in^r l„„.itiKli„ally down the c-entrc-, due ti.
•vHect,„„ cfli^rht frcn the- ccnvex cylindrical surfac-e

11k- nuKle of branehin^r „f the vessels is subjcrt tc. mrat
yumt,„n thc>u^rh it is derivc.d from the f-ndan.ental type
;l<M-nbed. The variations are frnurally of no ..ractical
'•"P<>..^Hnc.e. The prin.ary division of" the superior and

sc Ihe nasal branches run nn.c-h nunv radially than
u. ten.poral. which n.ake a very dcvided sweep to avoid

the macula. '

The Macula lutea is situated about ii „m,. or 2 dis<-
< mn.eters (2 p.d.) to the ten.poral side of the ed-re of the
<-, and ,s a little Ix-low the level of the horizontal
<l-HnH'ter. It ,s y.-.-y difficult to see without a n-ydriatic,
ior the onght light on this nu,st sensitive- spot cau.se-s
maxnnal constriction of the pupil : the c-orneal reHex then
usually obi, crates all view. If ...,v .,.,,,,,1,, ,,. ^^,^,„

.
.

UNing very dim illun.inatiou.
" ^

The macula varies in appearance according to ilhnnina-
'>'N-^-t-;-.I>lexion,^c.. In general, it is a s„.al,
"VM ar area c,f a deeper red than the surrounding fundus
-'-tnncs ...king ahnost blac-k. There- is nearly always
'^'-;./ .,,..,, ,hu. to rcHection of light frc.n, the "walls of
tlie foveal depression. This is „u,st freeiuently se-en as a

10—2
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>il\fr\ riiii;- (if lit^lit, liidiiijf cvcvtliin^ ImImikI it; it niav

1h' circnlnr or oval, Hcconliiij^ to the iiicidciicf of tlic lij^lit

and tlic ntVactioii of tlic eve. Often tluic i> an intciiMlv

l)iiy|it s|iot at or clox' to tlic fo\ca, aUo ^\\[^^ to irHcct ion.

'I'lif (l(('|Hi- led of tlic niaciild i> due to the tliinnc>> of tlie

retina. >.o that llie s|icciHlly \aseiilar choiioeapillaiis of tliis

region i^ -ccn more clearly : >liadows tin'oun hv tlic edires

of tlic foxeal dc|>i'c.s>ion niav cont |-ii)tite a sliarc to the

(lce[»ciiinj; ol t he colour.

'I'hc iiiaciilar rct;ioii i> >ii|)|»lied I)',- t\M<;> tVoin the

Miperior and inferior tenifioral

ai'terie>, j nd hy Mnall hrancho
coniiiijr stniijfht from the di>c.

'I'herc arc no retinal hlood vcsm-Is

actually at the fovea {V'u^. •")),

and none can Ix' M'cn ophthal-

nioscopically for a little distance

around. Occnsionullv tlu-iv ari'

smal I arteries (cil io-rc t inal )

derived from the ciliary system.

They start near the edirc of tin-

disc, run inwards, and then In-nd

sharply outwards towards the

macula (Kii^. Ho).

The General Fundus.—The H[)pearance of tin- ffcneial

fundus varies enormously within healthy limits. It is

es|M'cially determine<i hy the complexion of the patient,

«liicli may Ih' taken as an indt'X of pi<^mi'ntation in

difterent paiis of the !)0(ly. In [Hople who are neither

very dark nor very li<f|it the spaces JH'twcen the retinal

vessels show a uniform redness occasionally with a very

delicate punctate stippliiiLj, especially towards the iktI-

pliei'y. In ;dl)inos the choioidal vessels are seen cleaily,

the spaces Ix'tween them lH'in<r wliite, due to the sclerotic

shininjr throuirli. In very dark people the fundus is a

'ic;. s.",. A cilic ii-i iiinl

artel \



Tin: iM'NDcs odij.

llill'kt rv((. and iiKlicatioris ,,f tlic d
••H.ll MTI, MS iM(l,.finif,. I.ri^rlit,.,. ,v.l >t,VMk-
"'» pi^'inri.t Utu,.,.,, th,. ,|„.r..i(lal

loroiilal \css(|>
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iii»'

tl

(lllISC <»!• til

NCsM'N 1>

|>if,'mriit i> (hfinciit ill (lu- ivtiiial

""oinctiiiU's

imrficiilarlv

'•["^''••liiiMi, uliilst H„. ,l,„r„i,| i, ,1,,
I

rlidioKlal NOM'ls tl

|)iym(iit

|>ly |)iy:mc itcd: tlic

|)i.HIII(lltf(| |)()K(r,„,,,|

(I'latc III., I-

ICII sCt'lt •|miat( m (let

livas (/l,l,ni,l (,!• t,sx,h,t,;l lllil

!{,'. 5i)

pjy

lux)

n ICIf 1> IK) (litficiilt

t'n. iM tlic ivtinal vessels ujicii Ix.tl

y ill .listintr„isl,i„^r tlic cli„r,,i,|al

I iir. !>.'). The t:

arc \isil,le,('f. \>],^^^. \

any cciitial ivHex streak : tl

i-ftiiial vess, Is, whiel, ,|„ „„t
'" <frtaiii |,a,-ts, tl.cir anat

oniier are broader and ril)lH)M-lik. , uiti lOllt

y aiiastoniose freely, unlike tli

inastoniose at all. .M oi'covcr

cliarac teri.stie(r/(/<. p. ]4)

i«al distril)iiti(iii is verv

-Ml the details of flu. f,,,,,)

flireet iiietli(Ml, unless tl
til

lis \Ml H' seen iiiiicl Ix'tter

tlif iiia<rniHeatioii is

tliat it is (litfinilt to Hud
•'nder normal conditi

Hie retinal ui-fer

ic eve Is very niv

M> f,'reat and tl:.- aivu

<)|)ic, ulien

seen is so sninl

any <,dven spot,

piilsatons no ion can
H's. The retinal

Ik- seen in

often k- seen to piilsiite at
or indeed wherever they taki
Usually due to truiisinitted

j

veins niHV, howivi

ise,

1^ lowest ill the v

or near the viivrv of the d
a very sharp IhikI. 'I'his is

The 1i1o(m1 pressure

>< a certain

)ressiire,

fins near the disc, and there i

'"""Mt of obstnietion to the Hou of blood as tl
pass tlirou

WitI

i.tch th
le \»'sst

narrow ne<k at the lai

I each arterial piilsatic

nina cribrosa.

MMldenly raised sli-rhtly, so that tl

on the intra(Kular pressiiii' is

outside of t If walls of tl

pressure on tl le

le veins iiicivasci
I Midden increased obstruction to th
from tlic eve tl

I. Tl

itH

lis causes

If outflow of blcMMl
If Nwdl of the \ein 1

foiiipressed, recoveriii.r itself d

M'comes slijrhth

II fiif<' pulsation is observed, and it will I

lif intravenous pressure is least.

'irinjr the arterial diastole,

H- seen best wl lere

\l/.. iii-ni'i'vf fl... 1.
It*^ rt: t , f

.
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i^.-^^

lit till' disc, n\\(\ wlicri' flu re is aiiv lulditioiiiil (ihstiiictioii.

\i/., iMiir tlir laiiiiiia ciiltrosa and at aiiv sliaip Iniid.

'I'lic xciKMis |Milsatii)ii >aii 1h' incicasrd or iiiadr mHi.if'tst

if ahsciil l»y slijrlif picssinf on tlic j^IoIk', wliicli lias tlic

cHl-ct of iiicicusiii^ the iiitiiiociilar picssiiif. This noiiiial

vt'ii:<iis piilsf is seen without artiticial aid from pri'ssiii'c on

tlif <r|ol»c in 70 to HO per cint. of people. It will Ih' noticed

that it is diastolic ; it has thei'i'fore Incn called thi' ;/«(/.//(/ c

niiiiiiK inilsf.

'l"wo other forms of venous pulse occnr in patholoj^ical

conditions,

Ttie /Hinitirr itKO'ot jiii/si is presystolic, coiitiiiuiii^ into the

syntolic jihiiMc ; it is duo to triciispiil rej;ur^'itiitioii, and is permitted
l)y the iioMii;il insuHiciunry or ut sence of viilve.s in tin; juyulur
venis. I'he tniiiHiiiitti'l iintiijiiia/ rriKiiin jiiilne i.s uii iiccentuiitiou

of tile nonniil tendency of ttie j)ulse wi've to pro^jress tliroiigh tho
capillaries into the veins, owinjr to the intraoc\ilar tension. It is

d\ie to venous conjjostion, with or without increased vis a tergo.

f

Arterial pulsation is always pathological. The 1)1o<h1

pressure in tlie ophthalmic artery is onlv a few nnn. Ho-.

Ih'Iow that of the carotid in animals. Considerinj^ the

differences o. blood supply it would Ik> unwise to apply

the result directly to man, hut there is no doubt that the

pressure in the central artery is far alnive the intraocular

pressure. It wciuld not Ik- surprising, tlierefoiv, if the

pulse wave wt-re transmitted and could Ix- .seen. There

an- two leasons which militate against this: (1) the

intraocular pivssure damps the pulsation, and the increa.se

in pressure which accompanies each pulsation is .spivad

over the whole voliune of the contents of the •rl«»lx', and
is transmitted to the plastic sclerotic; (U) such pulsations

as survive this damping effect are too slight to l)e

observed in such small vessels by ordiiiarv <)j)hthalmoscopic

e.xaniination.

i i
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Twofvp..,,., MfNTiul ,,uk.„„„ „rvur ,mthul,,>,Mn.llv: (n a true

ton... f,ll ..., , u„l, ,1„. ,„.a„ 1...,,,.. ,„„„. ..„.,.,, ,,,,,,„ ,„ ,„ .

t .s ..nlv v.Ml.lo on th.. -lis.., ,.,,,1 nmy 1... ,,ro.lu.o<I i„ a ....nn.. ..v,',
I..V .'X .rnal ,.„..s„,.. „,„,„ ,h., .l„U. ,„ , ,!,.«,• .,,,.lie,l to the lul.
11... v,,.. ..f ,,„lH.it„.i. iH a ,„„.. ,,r...M.ro ,,l,,.n,„„en.,n, «n,l is
<'nu>... I,y any vn,>.u\,-v>M^ i,„ n.aM. „f mtrn.Mular tonsi,.,, wth
"'"";'' "• l"«"n'.I M„.„l ,,r...sM,v. ,,,/, i,. «Iuuco,na, ,„ hv any
|-.,s„l..,,..,I.. uun.nuf.u. „f 1., I ,,,...sun, w.th n.,n„al ...tra;..ulaV
'.•'«s„v., ,.,/., ,„ synrop,., orhitai t,.mo„r«, A,-. Th.. tn.,- urtmal
>'.l- ocurs ,n .as,.s of an.ti,. .v^ur^^itut.on or a„..urv.,M. in .xoph-
'l-l'""' V'o.tr.., .V,..

: ,t .. „ot ,.o„.in...i to th- .lis.. It i, ,.,,ualiy ,l--.-u,v ph..„om,.„on. hut th,. ,iifr,.n.,u-,.s of p„.»u,.. ...v Muailer
<'>rili<u-, ,../.,,tn,. ,. s,...„ onlyiu aorti,. roj.'nr<:>tatiou a« 'u^V.-tol.. mhh.u.M^r and .liantolic- paling' of th. ,lisr.

''"';•;;"•''•• <'f<'XH>Mi„Htio„ „»• ti... .l.^iUs ..r tiu- fm,.ius
^

.''' '**' ^^'^^^-''-Ht.V. Applying, tlu. i.ulinrt nutl.,.,! uv
•"fain a .^vn.v,i\ vie-.

. Tlu- pnti.nt is {..stnictod t.. «v
tl.f 'fiux- u. .such H ,li,v(ti.,n that tlio dis,- is hn.ujrht int.,
^i<». It will omipy alH,.it thi- ,rntn. of th,- iu-ld, an.l a
'•«M.s,.l.Tal,l,. a.va ar.,.,n,l will Ik- visihlc. Anv .r,,„s
'' ""•'•'..ality is ,i..t..<.t,.,l at ,„uv. Th,. shap,- an.l .d.,,,,-
"• Hh. ,|,m., th,. a.Tan.r,.,n,.Mt „f the v,..s.s,.|.s, thf ,.„!„,..•
"t th,. ..ju.n.i.lal r,.H-.x (its ui,it„n,iitv ..r t,..s.s,.|ation)
,i;n.ss abnonnalities («hit,. ,„• pi^r„H.„te,l sp.,ts, ^:<..), a,,!
'•'•••"Illy n..t,-,l. Th,. pati,.nt is th,.., .iimti.,1 t„ I„„k up t.,
tl"' 'v,lm.r, to iJK. ri^rht, t., tl... left, au.l ,iow„ to tho
,i;T..n,„l: n.th,.|att,.r position Hr- lid is ^r..„tlv rai.s,.,! |,v
•' fiMfr,.,- ot th.. ha.i.l uhid, is h,.l,linjr th,. lar.re k-ns as
'•HunMs.. ,t will ..ov,.,- th,. pupillary a.va. In this n.ann,.,-
"" |HMph,'.T of th,. fundus is hn.u-ht into vi..w. Kv,.„
-lu.n the ,.,.Mtral parts of th,- f„„d„s a.v unifonnlv tint,.,!
f'"' IHTiplR.ry oft,.,, dis,.lay.s fm-os of the ..hor-oi.lal
\''>st.|>, ,i.sso,.,nt,.d witl, ^rreat,.,- pi.i,n„,.ntarv stioplin^r ,„.

\ ''""""tu.n of pig„K.nt. ()„lv „,i„„t; inve.sti.rution
"ith th,. duvet i„,.thod ,.a„ show wlu.+ h,.,. fhi-. :. v"...-....
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or patliolof^ical. Tlu' iliaimtiTistic tvpc aiul distrihiitioii

of tilt' pi^nu'iitatioii of ivtiiiitis piiiiiiiritosa is hi'st

(li'iiioiistrati'd in this maiiiKT.

Ilavinir t tills obtained a <foo(l jj,viK'ial idea tlif systt-matic

examination is if|»eati'd l)v tin- diivrl nii-tluMl, [)a\ iiij;-

special attention to points wliicli the indirect method has

left imcertain. The (V'tails of the disc—physioloirical

or pathological cuppinj;, iiliirrinj;- of the edtjes or swellinti;,

abnormalities of the edf^es in the form of crescents and so

on—are inspected. AtteiiHan is then tnriied to the vessels.

Abnormalities in arrangement or distribution, the presence

of eilio-retiiial vessels, ^:c., are noted. The details of tlii'

individual vessels—their relative size, irregularitv of

contour or varicosity, visibility of the walls as shown bv

the presence of white lines alon<f the edges, abnormalities

of the reflex streak, «S:c.—are investigated. The vessels

are traced towards the periplu'rv and the smaller vessels

inspected. Changes often occur near the vessels, such as

small lia'Diorrhages, white spots of exudate, ikv. ; these

are earefullv looked for.

N\'xt, the macula is examined : tiiis should never !«'

omitted. It may l)e biouglit into view bv telling the

patient to look into the light : with unintelligent patients

it is best to say nothing, but Hx tlie temporal edge of tlie

disc and pass horizontally outwards for a distance of

about two papilla dijimeters (a convenient unit in

ophthalmoscopic topography), when the macula will Ik-

found. If the patient is not under a mvdriatic or the

pupil movemeiit< are not al)<)lished bv disease (opti<'

atrophy, cVc.) the light should Ix' lowered so that the

constriction of the pupil mav be reduced to a minimum.
The corneal reflex is always troublesome, but has to be

do<lge(l. Any abnormality at or near the macula is of

the utmost inifiortance. HIat k or white spots are often

verv ditlicult to distinguish from shadows oi' reHexes : if
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• iflicr can he made out hy aiiv

'"'.CIV,. Irns) t„ |,„v,. H .K.finit,- >|....^

tlicy <!.. M..t Sinn t., .sl.ift i„ f),,. sVu^h'h^^t d
ninint( inovciiiciit In madf uitli tl,

lU'Hiis (, .7., the use ,,f ,1

laip roiitoiir, and if

vif\vv wlu-ii a

• oncludi'd tliat tlii'v an itl

niiiTor. it niav I )(

'•'iiiallv, til

(• patliolocrical ciititif

It

[KTiplicrv of til.' fund. IS

!•> iiii|)(M-taiit f.) know hou f

is invfsti<rati-d.

'Ii'vct inctli,,,]. It can \h' sI

u' out we < III sec t)V til

practically that tlic fund

lown thcoictically and jnovnl

^llOt•t

US can iisiiallv !>

• Iistancc Ix-yoiul the c.niator of the cvc. Tl
/one Ix'hind tin-

|)«'nj)jK;-y, even in an (

seen only a

tncrcforc a

I'lic Dcn'ol

IITC IS

Mill with a lo

the axis of tl

ora scirata which is invisihlc.

ninictropic eye, is nsiiallv k-st
w convex Ions, owing to the ohlidiiit

ic ia\s as tl

lens.

ley
|) th

|nity of
mss tliroii<rh the crvstalline
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HI S( noVAl, i:XA>riNATK)\.

Iv thf second ^nvat jrioiij) (ri,l,' p. 91) of oplitli'iliiiic

patients ttieiv are no niuiiifest oljjectivi' sicrns of disease
and we are (lep<-n(lent at the outset upon the subjective
symptoms of wliich the patient complains. In these
rases, after a rapid, l)ut careful, external examination to
ehminate any objective sign which may have escajU'd

obsi'rvation it is usually most convenient to proceed
at once to the fimctional or subjectivi' examination.
Whether this produces evi.lenci' of abnormality or not,
it is imperative to proceed then to the systematic internal
I'xamination with the ophthalmoscope.

On the other hand, in the first <,n'()up of ophthalmic
patients in spite of external sin-ns of disease which may
suffice to account for the symptoms, it is the sur>;eon\

• hity to eliminate as far as possible ail other i'vide-;ce

of aJMiormality. Ophthalmoscopic exannnation may 1m'

impossible at the first \isit. and subjective functional
testing may \h- so vitiated by the obvious disease as to
aH'ord no useful ird'ormation. In such cases functional
and mternal examination should Ik- postponed until a
future \isit. bi ' in no case should it Ik^ entirely omitted.
It should be borne in mind that, rightly or wrongly, the
surgeon is liable to Im^ held responsible Vor the di^i'overy

(•f an\ disorder of the eye \\hich manifests itself at or
about the timi' of his examination.

The functional

ui tcstii tl

examination of the eye proper consists

perceptionaiiiity of I hi' lb of \isual
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IIMTIONA

"liicli li.iNc l)(.(.|i alri'iulv

Mk' (dloiir- NciiM.. jiiid flic

^riisc of :'.iii,. 'riii'i- ,,;,.

iiMiJillv toted ill tlif n-
NciM' ordi'i-. |;,„.|| ^.y^.

imi.st Iw tested sepamtelv

tl'ioii-^'lioi.t. Ill the pre-

lii"iii:.'HT examiiDitioii it

i> MiHieii'iit t(» tot first

tlic lU'iiity of eeiitnd

\i>i<)ii Cor distuiit and
(>!• iH'ar points, flun

'"ii.U^lily the field „f
^i^ioM, mid finally the

Inactions ,,f Mie j)(i|.il>.

ifterwurds proceed i no-

loi-thuith to the ophthal-
-^copic fxaiiiiiiatioi.. If

may then .x' necessarv
to re\ise the roUirh test

"f flu' tield of visi.Mi l)v

'il^iiijr it «iti, ^rivuter

ii'<(i>ioii. to supplement
''!'• test.s with white li^lit

'>.\ those uith colon,-,,

I

"'•.itrts, l,oth in the cen-

'!"l •Hid peripheral p^rts
"» Hif field, a.,d to esti-

mate, more or less jucii-

'it'lv, tlielio;ht miniimim
""I IIh li,i.iit (liHi-reiK-e.

'ii the routine t'xamina-

'i'"i it is "ell to t,.st

'"ii.iilily the condition of
''"• <'\triiisic muscles

I. KXAMINATION. I55

I'K'iitioiud: viz., the lijrht .sense,

3.»».

T B
•R*.

13 L N
!l»f,fl.

'
^.9,

B Z! Ii Z T C

L B O R p XI Z
",'• ^''- •"^nelli'Ms ii,,,,,„, .|v„
•M"- ;''"'•'"• '!"• liM,.s. from

' ""'" ••^'•nH'tns. L'4>„etiv.s.
' "' '

'' "K'ti-os. ;• Mi.livs.an.l
< >m-t..s ,-,..|„.,.,iv,.l_v, ,.,, „t ,,,^.,^.

visii:il aiiirlL' .if .j .
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l.-.(i i)isi;.\si;s OF tiik i;vi;.

Ix'foic [)r()( ceding- f(i the oiilitlialnuocopic cxiiiiiiinitioii

The Acuity of Vision.—Tlic acuity of distant ci'iitial

\i>i(>ii JN iKiw aliii()>t iinariably tcstwl hv iiicaiis of
SiH'll.ii's 'IVst 'l'\\)v. (Ki<r. Hi}). Tlit^c an- (oii>tnictf(l

upon Hk' fmidaiiu'ntal |)iiiiri|)lc tliat Hie avcraoi. miiiiniuni

\ JMial an<r|c is 1 niinutf.

'llic types consist of a scries of letters (linM'nisliinfi in

Nizc. The breadth of the hues of which tl)e letteiN are

composed is such that the ed>res subtend an anf,'le of

1 minute at the imdal point of the eve. Kach letter is

of such a sliape that it can l)e |)laced in a scpiare, the
sides (if whicii are (i\e times the breadtli of the constituent

lines (I'io-. s(J). n.,,,,.,, ,i„, „i,„|,, 1,,^^,,,, ^^j,| ^,,1,^^,,,,,

un anj.le of .-) nnmites at the nodal point of the eve
d'ij,'- «T).

Ill order that these conditions mav l>e fulfilled it is

obvious that such a letter to Ik- used as a test a hincr
distanc.' from tlu eye nnisf U- lar^vr, and the coiistituen"
lines must be broader than in the case of a letter to
Ih' used near.., the ey... In Snellen's types the lar^ri,st

letter wHl subtend .'> nuuutes at the nodal point if Ct is

()() uu.fres from the eye. Thos,. in th,' secon<l line will
subtiMid .) mimites if th..y are ;)(> metres from the eve;
those of the conseciitixe lines 2i metiv... ]H metres,
12 metr<s, «) metres, and (i metres. Sometimes smaller
letters correspondiny; to .") metres, i metres. ;};-) metivs



ITNCTIONAI, KXA.MINATroX. ••)(

A |HTs„„ w,th av,.,v,ir,. acuitv ..f vi>ioM .,n..|,t tiuTi-
tor,. to h,. able, t., ,va,l tlw top l.tt,.,- at Hi) ^^-Uv., tho
Mv..n,| l„u. at Mi MU'tivs tl... tln.-,| at ^>4 ,„.,t,,.s an.l
-> <'". Now, it u„„|,l Ik. x..,v i,u-.MM.„u.Mt t„ |,nu. to
alt.T tlu. ,l,sta,Kv iH.tw,.,.,, tl... patirnt and Uw l.-ttus
to tins lar^ro ,,u,,t. .^ ,„„„,,„,,, ,„„„,„^i„„ „.,,;,.,_

-.vsatuir .•..inpamtiv.. ..stin.atr oftl... valur .,f .liHi'mit
"•nitics „t MMoii lias tlicivforc hccii .'Kloptcd.

''"''«• I^ti.'i.t is k,.pt at a »ix,.,| ,|i.ta.,«r fn.u, tl... types
Hms .lista.ur sl.oi.l.l nrv.T Ik- !..> than o ,,,,.1,,.^ ,„•

VnU-vnh\y li n.^tivs. At sud, a .listanc,. tl,,. An.vm.n-v
"f tlu- ra.vs n. tlu- small huuUv wlnVh ....tiT. tlu. pnnij
.^M, sh.l.t that it ,.,..„ Ik. n,.jrk.,.tc.,l, thr ravs 1,^',..

<.M,suh.r..(i paralld. If th. .iista.ur u,.,-,. .'} nu.Jr.s for
pan.pl,., an appri.cial,l,.anu.nnt of acco.nnuKiat.on uonj.l
hav,. t„ Ix- ,.x,Tt,.,l l,y an ,.n.nu.tropi,. ..y,. in onl..,- t-
I'nn- tlu. rays to a fon.s „p„n the rvtina : iun,.,. th,.
stnnat,. ot distant vision wonid I),, fallacious.

A .u.nna! pati,.nt (J nu.tn.s from th,. tvp.'s ou.d.t to
!>.• al)l,. to .vad vyny \vHvv from th,. top "to tlu- uul of
tl... (. nutre luif; many pcopi,. n-.i n-ad nu.n- in a .ro,Ki
U'M. .snppose du- patient ,-an o.dy reml th,. ]H nu-tr,.
liiK'- His distant vision is ohviouslv .Iffcrtiv,. 'i'h,.
""""•'•i<-al convention wh, U is ns,,i to rccor,! this is ;
I'actu.n m which the nnnu.rator is the dista.u.e at which
Ih. is from the types, and the .l,n,>n.inator is the .iistance at
^^l"<h a pe,-son with normal vision on^d.t to l,e al.l,. to read
'I'" last hne whi.h he snccv.ls in reading.. The patunt

In- consuleration will tlu-refore have his .listant ^ ision
uiKif.r

Kcordi'd thus : \ = ^'

jj^.
'I'he noiM, il j)atient"s vision

I),. V

nu.se fractions o;iv,. an indication that th,. lu.rmal
i'''t..-..ts Msu.n is unity, uhilst the other patienfs is
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<tiic-tliii(l as o-ood. 'I'hc fraction slioiild not Ik- rcdiKcd

in tlii,> iiiaiiiifi-. IxcaiiM' it i> onlv an accurate riiiiiicricul

I'stiinatc iindii >|u(ial (oiiditioiis. It should Im- used

niircly as a convention, just as nund)ers are used to

indicate \ariations in tension, tiionifli Ihis i- far less

defensible. If the traction is reduced nnuli valuable

information is lost. In its oiijrinal form it indicates the

actual types used and the actual distance awav from
the types : it therefore I'liminates doubt as to the

accuracy of the application of the test.

If the patient cannot read the lar;;est letter he is told

to walk slowly touaids the types. At a certain distance

lie may be able to see the top letter. He should then Ih'

moved back a little, since he may not ha\e understood
exactly where to look. In this manner the farthest point

at which he can distinifuisii the top letter is determined.

! this is ;5 metres, the vision i> recorded thus

\ - -'5 ()(). Perhaps he is unable to sei' the top lettei-

even (losi- to it. In that <ase he is asked to count the

extended tin^i'is of the surj^eoiTs hand, held up at alH)ut

1 metre aH;ainst a dark backj,n()und : the distance is varied

to obtain about the maximum. This is i-econUd thus

\ ~ tin<jei s at 1 nu'tre. If he cannot count tin<rers lie is

told to look at the lijrht, either artificial or the window ;

the surireoifs han<l is then moved lu'twei'ii the eve and
the hi/lit. If he can distin<,niish the movements of the
hand it is recorded as \ iiand movemenis. If he is

imable to distintcnish hand movements hi is t;,ken into

thi' daik room and tlu' litrht is alternatelv swih-hed on
and off. or lii,dit is concentrated on his eve with a

convex lens or with tin- o[)hthalm()scope mirror, and he
is jLsked to say when the lijrht is on the eve and when it

is off'. Ifhe succi'eds in iloiuii,- this. \ p. 1. (pi'u . .•'. ,i

ot li^-ht). Ifhe fails to src the liirht at all the vision is

recorded a \ no p. |.
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-_^£^J,;:i^;^.^ '^^^r^lf^ iT^^,^^ '••*»»

H>() DISKASKS OF I'lII, i;\ K.

t-i-.

.. '"fj

a coiiditioii wliicli i> {iillcd " spuMii ofucominodiifion "
; it

In |>ri)l)nl)K (liiijiii(»c<! more oltrii tliaii it (>c(Mr-<.

'I'lic yonrincr tlic paficiit, tlu'rcforc, tin- I'ii.sier it «ill

l)f (or liiiii to .icconmiixlatc, .tiul tlic more ditliciilt to

ii'la\ liis ac comiiiodatioii coiiiplctcK . 'I'liat part wiiicli

lif call relax wlicii coiiM'X Iciim-. arc ii^cd a'^ dcM-ribcd

al)o\c i> called liis nidiiilrsl liiijn rniiirn/iia (IIii!.). Tlic

part uliicli lie is iiiiahlc to relax, uliicli can oiilv !)<

diteniiiiied l)v paralvNiii;^ the ciliarv iiiiiMle. i> called lii«,

hitiiit liiijii itiii ti iijiHi (III.). 'I'lu' simi of tlic iiiaiiit'ot

and lalciit livpcriiictiopia is called the talid Ii/i/k riin'trnpiii

III extreme voiitli iicailx' all the livpermet ropia '\\ lati'iit :

the Iciis is so resilient that it is iinpossihic to pre\ciit it

responding to the sli^hti-st stiiniihis. As the lens

iH'comes less plastic more and more of" the li\ |iernict ropia

becomes manifest, until. tinall\-, when accommodation

disappears eiilirelv, all the hvpeinu'tropia is manifest.

The older the patient, therefore, the iieari'i' the lanifest

hvpermctropia ii'prescnts the total amount.

Til" \isi()n of till' patient in the ahoM' exanipU' is

iisuallv recorded thus : \ =; Ilm. -4- U'-'>.

()

With intelli<ieiit patients who do their best to read as

maiiv letters as possible without coiitimial encourHirenient

from the siirjfcon, the manifest hvpi-rmetropia is obtained

with less troul)le by siniplv piittinj; up coini'x lenses of

gradually iiicreasiiitj streniffh u itil the last line which

was read with the unaided eve becomes blurred.

.\n older patient than the one considered in the pre\ ions

t'Xampie will vcrv liki'lv read more with ;i con\ex glass

than without it. Thus a patient of tifty-fve iitav perhaps

read only (i, 1'^. whilst with a -f
'> 1) he reads (j,(). This

man has a manifest hypermetropia of '2 I). Sinci' he is

HfH-ti\i' vears of age he has oiilv 1 1) of acccmimodation

left (li(lr^). (i:}). When he leads with tiie uiiaidid
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II' llM'> II

una

arc t

1)1.' t

|) tills 1 I)

<» fi(((>iiiiii(),|,it

HS f)iy;
1 U' I",

"itli tl

<>() i)liiii-c(| to nml. If

ic HssiNtaiici' of
iimant of lii>

i.V|)cniictro|)ia. On seek

Mild ln' can read ()/() as

111 K<'*tiii^' as far

•; ">'.y_ iiK.n-, ., H„, 1„„,,, ,,,^,,,|.^

"'' '""> ""I'lafr.. h) nad (id
1 I>, sirur tills. „itl, (|„.

y comet Ill's

convex irluss \V(.

Hccoinniodation, u,l| f„||

I'lvtoiv, icpn-scnts his ,„„nifcst }

1'^' Hir ln>|icst

(•II or iK'ttcr with -|- 2 I), 'n lis.

.1 case is ivcofdcd \ —
iy}HTinctrof)ia. Such

ly"
niii. -f 2 =

Apart from coiintcractincr a
''><'v<' tlic student slionld

c<)iiv«-x lens as dcscihcd

test lll'f tl

mydriatic,

"itl

U' distant vision, unh

icvcr use concivc 1 •Uses ni

tl

I'lnmctropc ,„• even a li

If patient is mider a

iKither is proshvopic, will read (i/6
'"iKave lenses i„ fj-ont of the eye

;

'l

yperinetrope, if

(|iiite uell witl 1 weal.

dat(

lills.

th ainomjt which is r

H> simply acconimo-

a mv(

life, unless the j)atieiit

f(|iiisite to counteract tl re

iriat

i> therefore redundant

if, we learn nothing fr

IS under the intluence
oiii the procedure ; it

IL "If; tested the distatit vision and det
"""•>"n if any, of the manifest hypermet
v»mn should next 1h- tested. For this

friinned the

'«>;>i«, the near

types for n

'•'•iistriicted oi

far vision are used (Fig. HH). Sn

purpose test

» ' xactly the sai

filfns are

oiifs, and are therefon

iif princi|)le as the distant

act I il

V most scieiititically

rcadrng, howi'vi-r,

accurate, !• or

^Wiicli are smaller than Snell

\ people can often read t\ypes

loniiinir the lett

•'"f to the fact that

frs are a little l)road

fiis smallest if the 1 ines

t>(

an idea of the si

fr. This is chieHv

orrc })frmit them to \k> IH

Tl
are ,iot clearly visible,

fl'f use of letters as test objects at all',
"j;

lape of letters wil

•ciirately guessed when thei

an objectioii t(
lis Is. indeed

test t Vl)f ihich are very fre(|ueiitly used.
'"•'li'iary printers- founts of typ*., f

D.K.

•f^Cfrs near

are simply tin

P', from thi' smallest

11
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J. I (8n. 0.6). 60 cm.

H,

Ai.li»t|>"k». M .*» •"•••i"!' '•" '-l«"l •••""« I*"l- "• ' ' "'" ' ' ''' •i'«rl f"'»'"''«» l-f ilk' «

l*-tl»r »«lr.«i^. •K-.m#. Mi.*.i* •*!( pir fc»?. 9*M lis%» JHW btMCliI ut tnm Ifw f»J» I K» • N...i«hl ytwi

J, 2 (Sn. 6). 60 cm.
«»!• nhininn nnil twor^ni-o l> no t.a.l .liiv » «iTk r. ni.-, I.i ii» (mti- it ilifii ' - '1 li.i\. i mi.t

l.n.|(ri MIV.' iTifl M"«.« :i«ll" 1 IlllTl- lU.I It »11 "MI 111 I I»1I|C»II1 ill'l lull- fi In. liulllliU

..111 :i Kiiii.ll.,- fruiii lii» i.uj.t Imp' thii in , 1 ;i"-. ( k-ii.li »|..iU. I.-. »ltli >ilirr ririii., ii.|

J. 4 (Sn. 8). 80 cm.

iiiotliir." rn.-il Ihr boy. "why «"irt \'iii li>trii !. inccn' I Imil Hi. iii ii .1. ml

t'ltrifiiiii. .1 I ^li'iiiM iimI liin. Im.uuli' tlnrii 'I'll, -ilv i iini« .iloii. will -.11 Ln

ilmiblf til. ui'iii.) " A IlK l"i- til.- ^•ilni niu.-..'' rml ii.y »ili. in ii pn— M'H '•
I .lai.

J. 6 (8n. 1). 1 m.

the i'ini«, for thoy nro not worth sixin-iioo ; for I perfcivc tlwy itio

only coppor varuislu'd o\or." - " What 1
" ciicil my witf, "not

silver! tho rims not silvor r "— " No," cried I, "no anon, silver

J. 8 (Sn. 1 25). 1.25 m.

with ('o)^ppr riiii'- and slia^^Ttcii riiscs? .\ nmiTiiiii tuko

such ti'iiiiiiicr\ ! I lie lilnckln-ail l;:l^ iMtii iiiniosetl upon,

iUid shouM ha V" Kiinwu liis coniiiaiix litliur."'
—"There,

J. 10 (Sii. 1.5). 1.5 m.

tlu' idiot I'" returned slie. " to briiio; nio such stuft':

if 1 li;id them I woiihi tlirow them in the tii'e.''

—

"There again you are wrong, my dear," cried 1;

J. 12 (Sn. 1.75). 1.75 m.

IJy this time the iiiifoitimate Closes was

undeceived He now saw that he liad

J. 14 (Sn. 2.25). 2.26 m.

a.-^kod the circumstances of his

(lece[)ti()n. lie sold the horse, it

I'Ki, 8.S.—Test-Typks rOK N'FAI! \ iston.

Jai'L'er T(.'st-'ry|it'> with ;i|iproxiiniili' Snrllen i'iniiv;il<'iit-. aiiil the

most M-aioto tiistaiK'pi at wiiich eacli shouM \>y ii.M'1 ssilli aM rni.'e

normal vision.
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"l'-'"-,l, ..M.npMnil, M.ini.,,,, Kc.). Th.-s n,v snlH.i..Mf Iv
Hccmiifc Jor pnirtical pdrpoM's.

'""lK-,,ati..n»i.tol,ltohoMtl,..N.stn.nl.
Tl... ....mH.,,.

^^'"•'••'"'""'•l-f ..f Lis ,..,. a<.,on| .ill ..ft..,/i„.,,„,
';:'"' '""•••""*'••"• H" I- is ol.l an.l Ih.I.K it a I..,,..
.l.-«faM,.. a.a^J,,. is „,.,st nUvt.. iM. an .•Mnn.-tn.ni,. ..;
I'vi-n.utn.,,,,. ,,n.sl,v„,u.. If |,, |,„i,,, j, ,.,„^,,,. j,^^^_^ ^,^^

'"••'""I'-y
"-"ImK .lista.u,. a.ul ,va,ls H,.. sMmlK-sf ,,,„.

HMcntIv, lu- ,s pr.,l,al,lv .,.v..,.i.., ul.at.-v..,- his a^^.. ,„av U
I ak.. fnsf f I,.. ,.,,„„,,,,. „f „„ ,,„.„„.f,,,,„, ^^.^. ^._^;, ^,__^^

- .-Is
(, (.that I- l.as no ...anifcs, |.v,>™.fn.,.ia, an,!

t.at h.. rnuls . a.-^,.,. 1, h„|,,i„^, j, „^. ,,. .,„
„'

,^,.,.,„.^,
at onliiiaiv icadm^r distuiur (L'ii cin ,„• <)",

'pi
• •

•••'••"•'l-i V=(V(M..,nm.,J.l. If .,.. ,listan<; is s,"!!;
'"

'''r""^'
"'" "^•••"- ^' -" -> i^ >m,K.rst.KKl t,. U- th.

ii'Miiial ilistaiici'.

'I'a|v.' M,.w a ,,a»i,.„t ul„. .....Is „„],. (; fj,,, |,a. „„
'-.".f-t Lypcnnc-tropia, !,„, ,,.„|,. ,,,;,^„,. , ^„^,,^,,^.
"•"Iv. .ou.ver, wlu.M tlu- nu-.i is I,,!,! „h,c.|, d..s..,. tl.,,,'

i;™'
/'.'

^,
;--• ^" ^1— tlK. .lista.u... at .hid.

""• «anl ,s lK.1,1 sh..„I.] Ik. j,nu.sM.,l ,„ ,„,,,„„,„,. ,,, „^
-,.,..... tl.at it^ is alKa.t a indu-s. This is n.onM--
» - (),()(), MO III,!., ,J. 1 at o".

TaU M.,w a patic.^ of Hfh-Hv. uho .va.is (J;(i, a„.l has- man, ..s hy,H.rnu.tr,.,„a. AVc ^ivc- hi„. the ,u-ar t vncs
""'

'';

''"'f^^'-
-'••» '^ 'o-K .lista,,.. <.ft; but cu .;

;•""• •-''-Kn-l. IM this .ascitis waste oftinu. to
•-•;- c.xa<.Iy whieh type he. ou. ,.a,i, and to „..asu VH.0 ^.stance at «hid, he can reaci it. ^Ve know that as hei^ht^y-hvehe has only

] D of acron.n.mlation ren.ainin.'
;'''P-^>^^)- What we wish to know is whether:;;:;
"- ''ac'^er at o.vlinary rearlin^. .iistanee if we ...rreet his
l->l..vopK.

,
eted. We th..,-efo,-e at e put up a + .i )

': ':'"'';/^' ^••-' ^••" '- ^" 1-1.1 the t'vpes dos,;, an I

" ' '"'" '^ '" '- '•-' ^'- Hllest. He will p„,,;Hbl

v

11—2
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;v:Ssti
(5 (5. IK) IIiu..

X

-3^r-

hut

(1„ X) (a>ilv. Tlii-' i> nronlcd tliu>->

c. + :) = .1. 1.

FiiuiUv. take a |.ntinit of fitly who .ends () lii,

xvitli +'!i 1) (i<)- lie will hold tlu' ..(••.r types a lonj,'

.listancv a^^av a> in the la>t example: if we investi-ate

the ,,uestion'lu. will not Ih^ ahU^ t.. read nearly as well

t-ven a Ion- <listanee away as the last patient. He has

onlv \l 1) of his aeeonnnodation reniaininji;, hut he al .o has

ii 1) of hvpern.etropia. We cannot therefore expect hini

to read Jaeger 1 at ordinary readiiifr distance unles> we not

onlv correct his preshvopia hut also his hypennetropia.

WV there'-,re at once put up a + 4 1), and tin.l that he

reads Jaeger 1 at ordinary distance (piite well. This is

rmmled thus-V = ivVZ, Ilni. +- ii = 6/(),r- + 4 - J. 1.

TIr. ordinary rule of preshyopic loss of aeeonnnodation,

vi/., 1 1) for each five vears aft.r forty, is rather a hlxM-al

allowance, and we often Hnd that patients are more

comfortahle with slightly less {lUh p. ()4). In no case

should more 1k' oidered.

An indication of the /«//,'/< «/ arnmmiHjnUnn is given

hy the knowledt-v of the n.anifest hypennetropia, com-

hined with the ahilitv to read the small types at onhnary

reading distance. Strictly, the accommodation should

he more carefully tested in each case, hut it is often

neglected.

Tlie method adopted to find the near point of the eye

has alreadv Ix-en mentioned (rhh p. oi)). For practical

purposes it is suflicient to use the smallest Jaeger or

Snellen near ty})e and approach it nearer aiui neaivr to

the eve until it can no longer he read. The last point at

which it can hi' read gives the near point. The distance

„f the near i)oint from the eve is then measured with a

tape. 'I'his di>tance is trunsforme.l. if neec>>ary. into

illim.'tres 1!^) nnn. ^ 1 iiuh). and the range of accom-

oii is deduced from the fonnula \ -V - K {r„{,-
m
m<K lati
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|). ()1 ). <
)!' coiirM', till- full raiii^c of acconmiodatioii in

ii liy[)i'iiiiclro|)c iHiiiiot Ik' acciiniti'h arrived at uiili'ssill

tlic total liy|KTiiit'ti'()|)iii is kiio\Mi ; tlii.s iiiav rf(|iiii-<' the

iiM' of a mydriat.c. I'racticallv, liowcvtT, we nvc cliicHv

foiiciTiifd ill (iisi'ovfi'iiii;- parnlvsis or paifsis of hccoiiiiiio-

(latioii, Mich as may ocidr ;iftfi- diplitliiTia or |)icvioiis

UM' of a nivdriatic. In tl K'si' casts 111- I. iiowk'dt'i' of th

listaii )f th near point is suificiciit.

Tlic next step one wliicli is far too often neyieeted—

-

e\('ry casi' to test the juijul ifailiiuis and I'ecordin

io\Mi deticieiuv it iiiavthem. If the visual tests liase si

Ik' iieeessjiry to use a mydriatic, in which case it will l»e

impossihle to test the pupil reactions at a later statje of

the Name visit ; hence the importance of recordiiin' tlu'iii

at oiict'.

We should also tist the field of \ isioii rou<i;hlv.

Tho Field of Vision. -There are several IIIethods of

te .tinir the Held of vision.

(1) .\ louo-h, hut very useful, method which sh(»uld l>

applied 111 every case, iiy rate if theii' is the slijrhtest

^uspi( ion of defect, is as follov

'ri le s urifcoii stands facing; the patient at a distance of

eve withIS inches to 2 feet. The patient covers his left

till' palm of his hand. He is told to look straij^ht into

the suij.'eoirs left eye. The surjfeon closes liis ri<flit eye.

He tlu'ii moves his hand in from the periphery towards

the common line of vision of tiie patienfs right and his

own left eye, keeping his hand in the plane half-way

lietwi'en the patient and himself. Directly he sees it

himself the patient ought to say that lii' also sees it.

he movements of the hand are reiK'.'ated

parts of the field—aho\e, helow, to tl le ritr

111 \ari()us

ht, to the

left. and so on.

This methcMl is extremely simple, rapidly ajiplied, and

an excellent test. It will Ix- seen that the surixeon tests
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t!..' .HHirc of the pati.MitV field hv tliat ofl.is own, which

,n:iy bi" coi.si.lnvd noiM.ul ; moivovir, he i> coiitimiaUy

wutchiuf,' thi- patii-nfs i-yc so H'Ht he can at (.i.ce ol)MTve

any dfHirtioii from the point of fixation.

The gross defect-, in the field svhieh are nio>t likely to

escape rec«)gniti()ii an- homonymous and bitemporal

hemianopia,the latter usually due to acromegaly or tumour

of the pituitary bo<ly (Chap. XX.). They may U' roughly

tested for bv telling the patient to look straight at the

surgeon, situated as Ijefore, both eyes being open. The

surgeon holds up both hands, one in each temporal field,

and the patient is told to touch the surgeon's liand. If he

asks " Which one r
" he lias not bitemjjoral hemia.iopia,

since he sees both hands. If he promptly points to one

hand he should 1k" asked if he sees the other; if he does

not, he probably has homonymous hemianopia.

If any defect is indicated by these metluxls or is

suspected from other features of the case it must Ix'

accurately mapped out and recorded with the perimeter.

(2) TItr Priinab r.—'Vhi^ perimeter consists esseiitially

of an arc, marked on the Ixick in degrees of a circle,

capable of bi'ing ri'volved round a pivot wliich the patient

fixes with the eye under examination (Kig. «5)). 'I'he

chart, \\hich has concentric circles marked upon it,

cnesponding with the degrees on the arc, is under the

Mirgeon"- control at the back of tlie perimeter. In self-

regTstering perimeti-rs, which are almost invariably used,

the readiiigs an- recorded by perforations with a sharp

point.

'i'lie details of taking a perimetric chart can only Ix-

taught by actual demonstration. It will suffice to

emphasise' here the chief procedures to be foUowed in

order that accuracy may be attained.

The patient is seated with his back to the light. His

chill rests upon the chin-rest ; the face is vertical and not
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lilhil to one --ide ; iiiic eve is covci-cd. 'I'lic oilier v\v,

silufitcd at tin- ciMih-c of the arc, (ixfs tlic uliitc dot

around \\hi<li tlic arc rcvolscs.

'i'lic Held sliould tiist he taken \s\\\i a wliite object

i'lii. S;t. Mcihuily's |i('i'iiiiet>'i'.

10 nmi. ill diameter. At least eiu'lit lueridiaiis imist he

investigated, pret'eiahlv sixteen. It' the tield is ven small

a ') mm. stjiiare should Ik- siihstitnti'd. and the [irocess

lepeated. In each m>'ii(han the ohject should he carried

(|uite up to the tixation ;)(>int, as there may Ik' areas inside

lie limits ol' tin; tiel<l which are blind (dhxuhitt' siuitniiKda).
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TIk'sc should Ik- iiiuppcd out with the >aiiif accuiiicv

as tlu' c'xhviiif limits of tin- tifld. It' tlic xotoiiiatii

arc small tlic limits may Ix- di'tiTmiiii-d uitli an iiitcUi-

jfi'ut putiiiit bi'st with a very small ol)jt'c-t, (.(/., U mm.

s(|uarf.

Haviiiti' mapped out thf tivld tor whitf the profcss

I'k;. '.«>. ri'iimctfr chart of iif,'lit cyo ( (.undulf). T. n-niiimal

-iile ; N, iihsmI side: W. for white object; 1!. for blue; 11, lor

ivil ; (i, for I'reL'ii.

should Ix' repeated with similar, but coloured, objects.

Red or <;reen sliould \yc used first, then blue or yellow : if

the red and <rreeii are complementary, i.e., if the tints wIh'U

combined would produce white, their fields will be foinid

to be identical ; the same ap{)lies to the blue and yellow.

Special care nuist be taken to investijfati' the central part

of the field for red and green, since conditions are not

unconnnon, ».</., tobacco amblyopia, in which these
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colours arc not rccoiriiiscd hy ci'iitral \ i>ioii {rrhitirr

HiiitiniKitti).

'i'lic t'xtciit of tlic normal Held, with a 10 iiini. mhumc,
under j^ockI illumination, is shown in tlu accom|)anvin<;

cliait (Fi<r. <)()). Tile pcculiHr shape is lar<,'ely due to tlu'

inteiterence caused hy tlie nose and the licows. It is seen

that the tii'jd for white extends upwards 4.j% outwards

lather more than 90, downwards TO, and inwards (K)°.

F "f" 15° 22K 30"

tic. '.M. l)iiii,'i;irii (if tlif right eye showini: the relationship of tlic
retiiiii to Iliu iluL'rt't's of the |ioriiiK'l ric ;irc. aiul the rehitive viiluc nf
thf hitter wheti proji'Cteil "ii a tati.<,'('iit scale. «, iimlal point. K. point
I'f lixation.

The field fo.' l)hie and yllow is roujrhly 10° less in eadi

<lire(tion, that for red and j^reeii another 10° less.

Kven the ordinary [)erimetric observation is a relatively

roui>-h test and piu-eiy sidjjective. It nnist always hv
leoarded with suspicion in dull or neurotic patients.

'I'he maximinn field is obtained from objects which
subtend a visual an^le of ^° : the ordinary 10 nnn. object

at the distance used — JJO <'m.—corresponds with a visual

anoje of 2".

C'i) Kor more iiccurato investii>;ation of details anotlier

method must be emphned, but it is applicable only to
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tlic cfiitial ;ii(;i. It (•niisi>lN in pljiciiii,' llic piitifiit

y iiittits tVoni I lie cciitrr of a lar^c black scifcii ('2 iiirtrcs

or moic l)roa(l). Tlif jtaticiit Hxc^ a ^pot in the cciitii' of

till- M'rcii and Nniallti' ciiciilar (lis(-< of ivory, 1 inni. to

10 nnn. in diaiMitcr, attaclicd to a loiij:; lilack rod ai'c

l)i'on<j;lit in from tlif p('!i|)luvv on a lc\ci with the scri'cii.

At this (li>tan(i' a -i nnn. ohjrct Mil)tiiids a vi>ual anffli-

of ahont ) iniinito. It will he noticrd that, the an<^U's

lu'inji,' projected on to a Hat sni'fuct', tanj^ents are recorded,

not anu'lo theni>el\eN as witli the air. Hence only a

small aica can Ik' invsti>;ated, and the distortion must

he taken into account. Some points of diafiiiostic impor-

tance which cannot he elicited hy the perimeter can he

hi'ou<;ht out hv this method.

If tin- charts ot the two eves are supii'posi'd there will

1k' a laij^i' centra! area which is common to Inith eyes :

tliis is t hi' //('/(/ (if liiiiitriiUtr rininii.

The Light Sense mav 1m.' rou<;hly tested hy mcHiis of

Hjerrum s test tvpes, which consist of Snellen's test

tvpes pi'inted ^rey on n !j,rey haekj^iound of ditfeivnt

intensitv.
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DISKASKS OF THK F.Yi:.

CHAri'KH X.

DISKASKS t)K rilK CONMI NCTIVA.

'I'liK <'oirniiH'ti\ii shows vtiv coiisidiTiibli' variations in

appt'aiancr at ditfiTrnt ajfcs and in pi'opli- who t'oih>\N

N'lrious i-niploynicnts. The pfcnliaritics ot' colour, \as-

ciilarity, laxity, «\:c., which arc consistent with health

can 1h' learnt onlv by rcj)eated ol)ser\ation.

It is necessary for a scientific appreciation of patho-

lojfical ct)ndition> to Ik' cognisant of the normal stnictinv

of a part. The con|nnctiva is divided into two portions,

palpebral .anil bulbar; the fol<' - unitinjf tlu'si- parts are

the fornices. 'I'he palpebral conjunctiva is said to coni-

iiience ft the anti'i'ior niai'<;in of the edj^i' of tlii' lid, but

from this point to the posterior marjfin of the I'd^e (the

iiitermar<.nnal strip) and for about 2 mm. iM-yond (to the

sulcus subtarsiilis) there is a transitional /one covered

\\ith stratified epitlu'lium and partakiiiy; of the characters

of both skin and conjunctiva (Chap. XXIX.). There art-

two layers of epithelium over the palpebral conjinictiva:

from the fornices to the limbus the epithelium Ix'comes

gradually thicker, forming eventually again a stratified

epithelium. Below the epithelium is an adenoid layer,

(on>isting of loose connective tissue containing mono-

nuclear lymphocytes : below this a fibrous layer, much
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ilciiMT anil |)as-.iiiM- iuMMi^ihlv info tlic uiKlcilvinix

ti^Mu> liil (ir >( Iciolic. 'I'lic |)al|H'l)iiil coiijiiiictiva In

(innlv adlicivnt t(. the taiMi-. whilst tlir hiiHwii- poitloii

i> Inrly iiHuahlc ovif tlic sclerotic f\cc|it close to tlic

coillca.

Ihiili nnliuiji. 'I'lic coiiiiiiicti\al sac is [nacticallv

ii(\(i- tree fidiM oi-^ariisins. .Most aiv iM)n-|tatli(ii;<iiic,

Imt sonic of these are niorpholojrii ally identical with

pathogenic orirainsnis. Diphx occi indist inj;iils|ial)le (roni

pneinnococci are toinid : they may !)< innocuous to

animals or pro\e theniseUcs true pneinnococci. It niav

he slated at once tli.J the |)neiniiococciis is one of tlii'

most daiincroiis organisms in the patlio!((<,rv of the eve.

Another hacteriiim, the so-called xerosis hacilliis, is

moipholoLiically identical witii the diphtheria hacilhis;

it (an only he distin>,niished hy skilled examination of

cultures. Staphylococci are found; thev are itlativelv

innocuous in the ahscnce of other organisms, l)ut phiv

an important part in mixed infections. Streptococci,

Hac. coli. \c., are |)atlioi;tnic, l)ut rare. Other patho-

.H'eiiic ornanisnis n'onococci. Koch - Weeks" Iwicilli,

diplohacilli will he discussed later.

I\n, \M\i A riox OK nil-. ("oN.ii \( ri\ A.

Conjunctivitis. Intlammation of the conjuiictivji

manifests itself in many trades and many tvpcs. It is

always accompanied by hyperii-mia and hy increased

seci-etion. The hyperiiniia varit's in dcjfree and in distri-

t)iition
: the secretion varii's in naturi' and amount.

lIjUHiitniia may he transitory, or recuiTent and
chronic. The foriiu'r is caused hy temporary irritation,

as hy a foreign hody in the conjunctival sac (wlijcii

includes the surface of the cornea) : in such a case the

increased secretion is almost wholly a rcHc-x secretion

of tt'ars.

i i
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llcciiiTfiit (n- clii'diiic ((iiiifcslioii nuiv Iw caiiM'd l»v tlii'

((inilitioiiN of litr (lii^tv, ill-\tiitil)it((l ro(iiii>, f\|)(iMirc to

strong I'K''*' ^*'- '* '"" •'•'" <l"'' *" I (iinlitioiis I'cniott'

tVom the (<)iiiiiii(ti\ii itM'lt'. .(TV tVciiutiitU it i> )i rcfli'x

I'itatioii diK' to citoi's of rctViictioii ; in •^iicli ciim's tlic

iji'^ of the lids nmv [).irti(i|);it<'. ')tlicr chiincn iirc foimil

errors of niftulMiliMii jfoiit, oMi-cutiiig and drinkinj;,

and M> on.

>nM pic li\ |n ra'niia of tlic hpc dcscrilud •.ausc a sense

of diseond'oit, often descriilH'.i as tijfiitnes>, jfnttnic'

inability to keep tlie eves open, tiietln .Vc, HHfrl.t

liiflit is resented, l)iit tlieie is seldom trne plioiopliol)ia.

'The eonjiMU'tivH often looks (jiiite normal until tlie lower

fornix is exposed, .\lien it uill he seen that the pai'ts in

contact are coiiifcsted and stickv. The discomfort fix--

(|uentlv conies on only in the excninif or after near wor! .

In thle yontv cases tlu're niav 1k' ivdv\uii rhriiuixix.

Ciieniosis affects the most looselv attached pai'ts of the

)nJMnctiva, i.<\, princi})allv the hull)ar conjinictiva andc<

torn ice.' Tl le mucous memhr me tx'comes swollen aiu

t;elatiiioiis in appearance. Tlie swollen menil )raiie loniis

a wal aionnd the corni-a, "liicli it iiiav ovt-rl laiiy ill

severe cases. Tlie palpehral coiijiinctiva is liftle affected,

hut the tissues of the lid are often also a'deinatous, so

that the lids are swollen and thi' iiiiner ]iaiii:s down over

the 1

!>!>'

ower.

WheiH'ver wateriiiif of the evi's is complaiiu'd of, and

wheiK'vei' onlv one evi- is coii<rested or shovvs si<rns of

coii|uiK'tivitis, the lacrviiial passajfi's must Ix' imestijrated.

Pri'ssnre with the finger Iwckwards and inwards over tlie

lacrymal sac mav cause i-efrurffitation of fluid—tears,

iiiuciis, or pus— showing" that tlie outflow into the iiosi;

is ohstnicted. If no reifurgitatioit can l)e detected, the

position of the 'owi'r punctnm must Ix' noted. It ought

to 1)1' iiivisihle until the lid is slighHy everted.
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,
ji

l>ISI,\>|> Ol' ril|., j.;^ |,_

'\'\\v ti.iitnt, „/ uf .iiii|>lc li\|Mi;iiiii;i <..n>i>|, |iniiiaril V
111 til,. IVIIIUXhI Ofth,. ,a.l>C. Dcfctixc (•(.IKlitiolls of lit-

must Ih. ,i,ii,li„ratc,| if |,nssil,l,.. 'n,,. initali..ii of .tn.iijr

li.ulit must In. iviiio\,d, or ino<lifif,l l.y Hi.- iiv of ,|,„k
-lasMs. Tluv slioiiM Ik. cImm.ii of tlic tvpr ulncli ciifs

oty the H.tinw n.vs of Hf >|...<tnim, r'r., nrufnil tint
(•• Mllokcd "), not I>|||C.

I'lirorsof ivfnutioii niii>f Ih^ coinrt.d. It slioiild U^
iviikiiiImiv,! that til., nror may Ix. .•.Hificial, tliroiijr|, tli..

MM. of NM-odjr .s,M.,.ta.l<.>. Tl,,. amount aii.l .-oiKht i^ms of
iirar «o?-k >lioiii(l he >|K.(i(i(allv statrd.

l).'t;.(f> of tlic lacrvmal apparatus miist \n tivat(.(l

(Cliap. XXX.). If „o,l..f,.(t is not. .(I. local tr.atni.nt of
fhf lup..r;i'mia is order..,! for a tim.' ; l).,i if tli.. ...ndition
<l(M's n..t impros... tl,.- pa^.-ncy of tl... iacrynwil passa^^^.s

iiiiist I).. ,l..moiisfrat(.,| l.y syrincrinjr. Tit.. iH-j^nmur must
1m. .•ar..fnl, l,ou..v..r, tl.at li.' does not d.. liarni Tath.-r tlian

i;0( M 1

.

Krr.)rs .,f m..tal)olism must h.. trtat..,! on jr,.n,.ral

im.di(al prin.ipl..s. Such causi's ar.. ..asily .n.-rlookci ;

liciic.. they ,sli.)iiid Ik- specially born., in mind.
I-<i;al tri.atnii.nt con.sist.s in hatliinjr the eves fre.pu.ntlv

^^ith hot boric lotion, with ..r without a mil.! u.strinjrent,

r.:i., /ii.c s.dphat.', jrr. i. or ii. to •
i. A ,irop of u mix-

tmv of ...(ual parts of tincture of opium an.l distilled
water, nif,dit an.l m.)rninjr. will be toimd s,..,thinjr.

Huzeline, 20 m t.. -^ i., is sometimes useful, but varies i„
Its etfi.ct in .litf..rent people. (Vhwi. nnist be use.l with
ditfidence: its effects are transitory, an.l it has a .l.-leterious
acti.Mi upon the corneal epitheli.nn, but in .piite weak
doses often affords much comfort.

In cas..s wh..r.. t.-mporary all.viation isuallv of the
.iisfijrurin- siuns j. insistentiv .Lsir..!, ., dn.p ..f

"'''•"""Ii" M.lution (1 in lOOO) instill..,! int.. tl... ey..
wdl .-.nDve th.. ,lis,.omf.,rt an.! .e.luce the re.lness of
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tl

t( ,-\\ liiit it

If cniijii'K llv.i. I'lif t.»|;-,t is, hoMCMT, \.Tv tnirisi-

VMl (iftiii (aril ifiti

iiM'fiil ni'h'V tln' ic Mil i>t" a t'

i'>|w'(ihIIv

oi-fi^rii Ixxiv t'nmi tli

coriifa.

\n- iKitiin ,1 th. ii: ciiMiiiiK ti\ iti>

(lianiioNtic iiii|i..rtaii(r. It mav l)f \\at(i\. iiii

piinilriit, or |»iinilc:it, and the (lista>

K'OII

In l>('t(l

llll(-(>-

ifi(aNMfiii

a( (•(•rdiiijrlv. .M()>t toll

U> bacterial

iii> ot acute ci<ii|iiiict i\ it i> aic dii

ai^eiicv. I 'Mt'oitimatelv.

orirai ii>iii doe> not |irodiic( a >|)e<ific d
acli pathogenic

is thereto^;' \\i>

erMiinoloif\

lineal |ii(tiire

I tile iiiiantinie to retain the old elii

It

Ileal

Wat er\ secretion iiMiallv due t(o reflex secretion of

i<n\ some relation
tears. The other fypes of secretion si

to till' bacterial cause, niul must U' distin<riiished on
account of the inforniation thev coincv as to tl

able severity of the condition and the indicat

pi-ovide for special measures of tri'ntmeiit.

le prol)-

lon til fV

'I'he chief forms <(f coniimctivit is mav be di\ided int(

tuo fxi'oups : acute, and sub-acute or cliroiiic. Acute
conjunctivitis may l)e classified as simple acute (includiiifr

iiiuco-punilent). purulent, membranous, and phlyctenular.
Sub-acute or chroi

chronic conjunctivitis, an-fular conjunctivitis, foUici

nc con|unctivitis includes simple

conjunctixitis, trachoma, tiilM'rcK'. and sypliilis.

Simple Acute Conjunctivitis (Si/u.-Ciitunluil C

liar

Oll-

jinntiritis).—The condition described as 1 i\ pera'miu of the

iHrac-
conjunctive passes imperceptibly into a condition el

terised by ^ri^atir and more frenerul hypeni'mia and a
thicker mucous discharge which frimis the lids toj^ether.

le lids are iisua'ly descrilK'd as tKMii..- stuck to<,rether in
Tl

the niorniiii>s, Ix'caiise the coiuht

thev have Ix-eii closed foi-

ion Is most noticed after

a coiisK K'lalile

ses, symptoms, and treatment are th

simple hyjKMa-miH.

period
can ^ame as ni
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Nurioiis more intense t'ornis of simple (icnte coii-

jiinetivitis are met with: tliev are |)r()l)jil)lv nil of

hucterial ()ri<,nn, the orfraiiisiiis dift'eriiii; in (liffeix'nt

cases.

Tile commonest form is Muco-purulent Conjunctivitis.

Here, as the nami' implies, the secretion is muco-pnni-

lent ; it is more profuse than in the simpler forms. As
ii: most cases of conjunctivitis the disease is cont;iirious.

hein^ transmitted directly hy the dischar<;e and possibly

by the air of ill-ventilated rooms, thouj^h this mi'thod is

doubtful, since most

of the orpmisnis art'

non-sporing and ari'

easily destroyed by

drying. The whole

coniunctiva is a fiei'v

red ("pink eye"); all

till' c()njuncti\al

vi'ssels are conifcsted,

I'xcept the circum-

corneal zone in the

milder cases {ridr

_ p. 95). Klakes of

Koch-Works' iiiic'illi (X mini-). muco-pus are seen in

the fornices, and often

Ix'tween and u[)()n the margins of the lids. If the dis-

charge is allowe(l to dry the laslies Ix'come matted
together by dirty yellow crusts. These may Ix- easily

mistaken for the condition found in l)lepharitis, but if

the crusts ari' bathed off" the underlying lid margins will

Ix' found healthy. Flakes of nuicus passing across the

cornea often gives rise to coloured haloes, owing to their

|»rismatic action. 'I'hese "haloes" nmst 1m' carefully

distinguished fiom those met with in glaucoma (7. r. ).

The discharge is at first mucous, but gradually becomes
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iiKifc idirii Hcifiiiiicis .'uv li;il)|c to iiiistiikc

|)iinilfiit foi nic piiiiilciit roiijiiiutivitis. In tlio i

ninco-

til

>)rMi('r.

ion- |iiiriilfiit iiiHsM's arc toiiiid

.iiid at tl ic itmiT ( aiiH HIS, whils the i

(oii|iiMctiva sliow only Haki-s of traiisliic-i-iit

sici-ctioii. Ill the latt

iiioiii,' flic laslics

()?-iiiccs and biilhar

or vcllouish
cr. ( rii.st

M'cn

N or" inspissated pus niav be
UMon- the lashes and at the ,anthi, but when' the

hds arc separated Huid pus wells out
i'.:.- disease reachi's its hei-rht in tlui

it' initiivited it is liable

to pass into a les>

intense, chronic con-

dition. Complications

or iour davs

arc rare, lait

ot the coi-nca

liable to Ix

t'ectcd and to

iil)rasions

are

conic in-

risc to ul ci'rs. ()(

i,nvc

•ca-

ii'iiallv niar<rinal

ulcers orni— ni de

l)ilitated or old people,

or JLS the result of

improper trcatnieut.

Muco-purulent conjunctivitLi tiequuitl
phlyctenular eonjiuictivitis.

/''////oAv///-— -'^Iiico-purulent con

coniplicateN

(ausc(

u'ry slender rcnl

witii tl

it is decolourised by Gram. {

iiHich de<rencrated, '' skeli't

juiictivitis is frc(iuentlv
I by the Koch-Weeks' bacillus (I'i^r. i}oy

'i'i,j^ j^ :^

varyiufr nnich in Icnjrth. It stains badlv
ic ordnuiry bisic dyes, ,..,/., Lotfler's methylene blue";

Jroups of bacilli found in

ptis ceils luv verv
characteristic,

onised

'I'l

hcen

!' ortranism is rapidly destroyed bv di

^no\^n to uive rise to verv detinit

vinjj. It I Ias

1-iiiilaiid tl

e epidemics. In
u' cases are usually sporadic. thou,i,d. moderate
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tnii i>iMissi()ii iscoininoii.

SOIMI' tillll'.

Till' KocIi-WkIvs" 1)

All jittnck confci's i iniiinintv

u'llhis Is l)v MO mcaiiN tlu on

vnusv ot muco-pui'iilfiit {•oiijuiK'tivitis. Diplococci uhicli

!ir<' iii(li,stiiijriiisli;il)k' from piiciiiiiococci {Vu^. !).'}) also

cauM' it, |)rol)al)'y iiioiv fr('(|ii(iii ly in Eiinlaiid. I'lRnmio-

ijimctivitis, tlioiitrii not dcfiuiti'lv scparaljiccoccic coi

tV(oiii tIr' othtT acuti' f'oniis imieallv, shows distinct

tt'iuk'ncii's which sliould be home in mind, the more so

since tlie pnenmococcus is tla- cause of livpopvon nicer

(chemosis), small('/.'.). There is usually more d'dema

t'ccnymoses ari' connnon. and

membranous fil

il

m mav form—
{)seu(lo-nR'ml)ranons con|unc-

tivitis. It Is C()milR)IR's t m
iiorlhern countrief and U) th

cold weather, and is nR)re often

fouiRl in children than adults.

It ends with a crisis. liki pneu-

mococcic infection of the lun<;s,

I'll;. :i4. I ii.liiK-. after wliicli the organism rapidly

disappi'ars fi(>m tlie secretion.

llie muco-purulent conjunctivitis associated with phlyc-

tenular conjunctivitis is usually due to sta})hylococcus

aureus, which m,.y also si't up conjunctivitis in cases of

blepharitis and eczi'ma or impeti<ro of the skin. This

orjranism also souR'tiuR's causes a nnico-nurulent discliar'>e

after cataract extraction and other operations.

Other orjianisms have been found, but their a'tiological

relationship to the disease is iR)t provi'd.

'J rr(itiii< lit. ~ 'r\ii- Ix'st treatuR'nt for muco-purulent

ci.iijunctivitis is the fretiuent washing out of the con-

junctival sac with lotio hydrargyri perchloridis (1 in 5000)

(called hereafter sublimate lotion). It should 1h' waruR'd

and diluted by the addition of a little boilinu' uati'r. The
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I..ti.m mii>t not Ik- simply .-ippli,.,! t,, tli.. li.ls. U j, ,^,.||

1 Ollf

iiN purpose ail

Tin-

lor Hie Mii-jrcoii hiinsrlfoi- a coiMpctci.t imrsc h, wusl
tlic conniiirtival sac Hie first time. I'm- \\

iiiidiric" (Fijr. })4) is tl

lids aic everted and tlie lot

liei<>lit over the whole Mirtii

If most convenient I'cservoir.

ion is poured from a littlt

tl loroiitrlilv possihle.

cverv crevice

Tl

iH'iMi;- irri>rated

should not he allowed to toiicl

patient niuy he (hrected to use

for tl

!< nozzle of th.' undine
I any part of the ev(

( application of eve lot;

The
the ordinary eve-hath

ons. If a child, til

should Ik' instructed to hold the lid>

upon its hack. A pad of cott

c parents

tin

apart, the child lviii<r

drippiii"-- withon wool
he lotion, which may Ik' wanned, is then held

eye and

until al

thic lotion scpieezed out : the pn
iisc'h ir"e tias

over th

X'fss is repeated
X'en wasiied awav.

mav iK' w armed by placing the l)ottle in "liot

Th otion

addition of an ecpial part of }i„t wat
>ns act chieflv hv washiiiL' out ,),.I,.f-,

-ince thev

water, hut

otioiis
Slltf ices

, eve
y washing out deleteri

•If

cannot he used sutficif^lv st

icieiit antiseptics. For tl

prohahlv nearly

oils material,

rong to act as
lis reason horic

tfi

acid lot ion
as efticacioiis.

Hoi ( acid ointment or sterile vasel

le lids at hed-time
iiie is smeared alon<

put t

, or. III cliildren, as ofte n as tl

o sleep : It prevents the lids f

icy ail'

I two-told heneHt, that of ol

rom sticking togetl ler

lem.tl

retaiiK'(

aiu

iviating pain on openii
1 that of preventing discharge fr„m 1

'if

The eyes should never Ik- handa-red
tree exit of tl U' secret i( )ii. If tl

K'lng

as it prevents th
lere i.-

-hade or dark goggles should 1),

should spend as much time out of d
If tl

;inv

worn.

phot

T
ophohia a

If patient

oors as possible,
ns treatment is properly carried out, tl

Wei III a fe

11' patient
'•" 'lays. Kven if „„lv partially

uresstul there will then Ix- less .lischarge. '

If the case is ii„t progrc-ssing as rapnllv as could he
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,l,.>iiv(l, oi- tlif alt.ii(liiiit> arc not ivlial)lf. .•iiid if tlu-

(lixliaruv i- Mil)>i(liii,ti;. it is wix' to imiut the lids onc-c with

silver iiitratf sohitioii {'^v. \. to - i.). Tliis i> the sticM<;tli

which should iiixNays 1k' used for paintinj,' lids. Strou'^cr

solutions act too vigorously as caustics, ami if a caustic

effect is desired, it can 1k' ohtained with <>;ivater precision

hy other means. Weaker solutions arc precipitated by

tiic chlorides in the lacrymal secretion, so tliat they arc-

practically llseli'ss.

'l'lu> foilowini,' is the Inst method of painting lids. A

irlass rod is used, taperin-i at each end (Fig. !)•')). The

tinuvr should l)c passed over the ends cadi time before

ns^to make sure that they are not chipped. The end is

dipped in lotion t(. damp it. A rrri) tltiii wisp of cotton

wool is then

-
^—^— 1::;;= tightly wound

round the end,

Fi,;. !i;,,-(il:iss rod. startiu"; where it

iK'giiis to taper: this fixes the wool. The cud of

thi' wisp is left loose, M) tliat it may uhsorh the

M)lution. Till' otlu'i' f'xl "' tl'i' '«"' '^ armed in the

same manner.

The |)atient, if a I'hild, is placed upon its back. The

lids arc everti'd ; the wool, dipped in the silver solution,

is applied frcelv to thi' conjunctival sac, the cornea being

protected as much as possible. It is (piite unnecessary to

neutralise tlie excess of nitrate with salt scdution, as is

often taught. The excess may l)e mopped up with a pad

of drv aljsorlwnt wool. If, as is usual) v the case, the

other I've is afi'ected, the other end of the rod is used in

the sanu' manner. In tlie absence of a glass rod the

best implement is an ordinary wooden match, used in

the same wav. 'I'he match can be thrown away after iisi'.

The glass rod must be sterilised by boiling. A earners

h.air brush should not be ust'd : it cannot be kept aseptic.
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A >iiiifli' |))iintiiijf with sWwr iiitrfitc will ot'tiii prcMliur

(III cxcfllriit rcMilt. It is j^ood as a propliylactic it"

(ii-iliarj^r i>

Otl icr

inadvertently introduced into a normal ey.

pit'pjii'atioiis of silver |)r()tarjf()l (20 pel- cint.),

ari^vrol (25 per cent.). ^^'- -'i'''' "<'t so ettic.icitnis, hut they

have the advaiita<fe of iK'injf less painful.

The conjunctixa generally returns to a perfectly

normal condition. If tl le case las rK'i'ii iii'irjec ted and

cliioiiic intlammatory signs persist, astringents >hould Ik.'

UM'd as for chronic conjunctivitis (7.''.).

Purulent Con-

junctivitis (Si/ii.—
itti HI I iinorriiifa

(iiiiiorrlmiil ( '(iiijioic-

tiritix) is a much more

serious condition. It

occurs in \\\o forms

as ophth

neiMiatorum in

al III 1 a

hal )ies.

and as gonorrhd-al

conjunctivitis in the

adult. Certainly the

former, and probahly

the latter, is not in- '.lll. fidllOCllOfi ( lOIHI).

van iiblv <ronorni(i'al

iiaGonorrhceal Conjunctivitis {Sipi.— .lent' lihinunvlt

'i' Aihilts, (i'-c).—Gonorrlid'al conjuiictiviti> is even more

xrious in the adult than in hahies ; fortunately, con-

sidering the prevalence of gonorrhrra, it is comj)aratively

rare. Whilst "-enerallv (hie to the gonococciis it is im-

portant from the medico-legal point of view to rememlH'r

tii.it the same teatiiri's mav be found with streptococci,

(liplitheria, and prol)al)lv iiiixetl iiifeil ions. 'I'lir gono-

(( (iw i> a hiin-shaped diplococcus, staining readily,

decolourised hv (irani. and found within Ijoth leucocytes
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and ciiitliclial (vlls iKi„.. «)(;). 'pi,,. micrococcns catur-

rlmlis anil the incnin^fncoccns. Ixith (iiaiii-iicyativc, arc

scHiH'tiiiicN foiiiid ill the ((iiijiiiictiNal -ac. Tlu y iiiav Im'

(li>tillirili>llC(l tVolll tllC <r()ll(K()((||N l)V tllC (.'IM' witll

wliicli ciiltiiics arc ohtaiiird and l)v ai^cliiHiiatioii tc>ts.

'I'lic dJM'asc is due to dir'ct infection from the <;ciiital>.

Mules siitfcr most, tlic ri<rlit eye Inforc the left in a rij,r|it-

lianded person. 'I'licrc is more sucHino- of the lids and
conjniicti\a than in children, copious piinilent dischaifre,

more tendency to involvement of the cornea, and marki'd con-

stitutional distnrhaiict' -riseoftempeivitiire, and so on, hut

especially very marked depression of spirits. 'I'he <freater

(lander to the cornea is due to the clicmosis, which pro-

duces blood and lymph stasis and facilitatt^s the retention

of seci-etion.

The incuhation period is a ft>\v hours to three davs.

The iipjier lid iK'comes enormously suollcn aiu' tense, over-

lifin.ninjr the lower, and cdii-ed with pus. K\ersion, which
is ditiiciilt, shows th.at the palpebral conjunctiva is deep
red and \el\ety : rarely tlii're is ,i membrane. Occasioiiallv

the discharjre is sanious rather than purulent, especiallv in

streptococcic cases. There is <rreat pain : the pifauricular

U'laiid is eiilar^i'd and teiidi'r, and mav suppurate.

After two or three wei'ks the purulent discliaro-e

diminishes, but subacute conjunctivitis persists for several

wi'eks longer. 'i"he n'onococcus is still |)reseiit—a point of

ii'i-eat importance, both as ri'<rards contajrion and treutment

.

The most impoitant point in diajriiosis is thecc.ncidence

ot urethritis. 'I'he most important point in proj^nosis is

the condition of the otiii'r eve.

Corneal complications are the rule, and constitute the

causes of blindness. 'I'here may Ih' ditfns*' haziness of the

whole cornea, with j^M'ey oi' yellow spots near the centre,

ricers may occur at any jtart, and are Aiw to necrosis of

tlie epithelium throuj;h direct invasion !)V tlie oroanisms.
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Maririnal iilccnitioii, wliich iimy cxtriid coniplitilv i-omikI

I. :^ (liif fo ictciition ofpiis in Hu' aii-rlc formedlie C')!'!!!

1)V the cluiliot ir coMiuiictiva. Wlicii nlccrutioii 1m> com
ICllCl'( I it projrroNCs mpidly and deeply, >ince the tis

re iHTett of tlieir first 1

Mies

IVrforation is tlierefi

itie of defence the epithelium

daiit,nis (ri,lr p. U'2H). {']

history is not so danireious.

The iTi-eatest care should U- taki'ii t

ire connnon, with all its attendant

ceration connneucinir lati' in the

the cornea durinjr the manipulat

treat

o prevent injury to

on necessary for diatinosis

men t. Al )ivisions

are easily j)roduced l)v

the (in<rer nails, and e\eri

hy the rouirh use of wool

s«al)s. Such ahiasions

rapidly l)ecom»' dann'crous

ulcers,

'I'rcntiiiiitt nnist he

directed tiist to protection

.f the oti

at

II

ler v\r 'V\ us is

once sea led th

illers shield

up witli a

which coii-

sivfs of a watch-'riass stuck

III r.'u lie o f adl lesive

^ter, or U'tter, nihlx'r (Fijr. 97). The riihJK'r is Iler-

iiietically sealed down to the face and nose

lower outer aii'de, where a small

under t le e(|o'e If tllis

except at the

piece of tubing is inserted

means of ventilation is not adopted
tlie glass U'comes hazy and the eye cannot Ik' proprlv
"liserved : moreover, the irritation to the eye is greater.
Special attention should Ik- diiwted to fixing the shield
Ileal the nose, i.,'.^ on the side of tl

I'atieiits should 1h' told to sleep lying on tl

I he aftected eve.

le source of infecti( )n.

he same side as

If tl second eye should show signs of infection it must
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i

I

I

m

l)c ticatcd, l»iil cxcry iittiisil or drc >inir «lii(li is ,(|)|)lir(l

to tlif t\c imi>t U'loiii; to (I lotiillv (lift'crciit set troni tli;it

ilM'd tor tlir \\or-.c eve, otluTuiM' it iiia\ he iliociil.itrd

r.'itliiT tliJin ticiitcd. 'I'lic Ics .•ifHttcd eve iini>t ulwaN^ lie

diT-<M(l (ir>t.

It' [)!:-< tVoin it i;()iioi rlio'id coiijiMictiv iti> >|)nrt> into tlic

siirncon"-' i\c, tin- coiijiiiict i\iil sac should \h- tVcclx initcatcd

\v itii sul)liinatc lotion and tiic liiU painted once with .sil\t|-

nitrate (r/'/i |). ISO). 'I"he eve should Im' carct'iilh' watclied,

hilt no further drastic treatment a|iplied unless conjunc-

tivitis supervenes. 'The accident is due to careii'ssness, for

evcrv attendant on a i;-onorrh(»';il case should wear pro-

tect ivc roiiii'les.

If the discjise is fully estal)lishc(! and tliere is ahundaiit

purulent discharii'c. the eye must Ih' irrigated evcr'v tv\(»

hours (lui-iii<r the day and evcrv four hours diirinj^ tlie

ni^ht with warm lun'ic orwcak siihlimatc lotion ( 1 inHOOO).

Iced wet dressini;s arc applied in the intervals, hut ai'c to

l)f haiidajrcd on (jiiite loosely, so as to avoid retention of

discliarjre. ''"he pa'ient is kept in hed, and if inti'Uiircnt,

can hat'.n his lids in iciil lotion in the intervals. Iced

applications atfoiil much relief h) tlie patient, though hot

oiK'^ are pi'ol)aolv more cllicacious.

.Most reliance must Ix- placi'd on applications of silver

nitrate, hut they must 1k' used with discretion. When not

contraindicatcd tlic conjunctiva of tlu' t'vertcd lids should

!)( well painted with silver nitrate, yr. x. to -, i. not oftener

than oiKe a day. Special care must he taken to avoid

injuiv (//'/( p. 10;J). This trt'atment is contruindicated

in the very early sta^e hefoie free discharfre luis set in,

and also in later stages if there is much !)•• vmiv swellini;

with coniparativelv little discliar<i;e. I'lKler these condi-

tions the stasis is so t;,reat that reaction is inellicieiii ; tlu-

caustic, in fait, induces the nccrois which it should he our

cndeavt)!!)' to avoid. In such cases hot aj)j)iications and

I J

Is t
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Iccclio slitmld Im' rcliid ii|i(iii. 'I'lic lattii- iirc !i|i[»li((l i)\cr

tlic tt'inponil region near llic oiiti r ((iiitlHi>. It' tlif lid^

arc \(r\ tiirlit tlii' outer' caiitliii^ should l)f -<j»lit (caiitho-

|)last\). Tlif iiid^ if >ti(>iii;' l)liiiit- iMiiiitcd M-i>>()r> arc

in-Ncitcd i)ct\^c(•ll ti.. li(U into the aMj;lc iiiidci' tlic outer

(•aiitliu>, "liicli !> tlieii di\ided l)v a siii<^le >iii[» in a

horizontal direction. Thiv liaN the j;<)od eticct of l)lcedin<f

tlie patii nt >lifrhtl\, and al>o of j^ixinj^ fre»' I'xit to

iliM harni'.

Scaritication of the d icniONcd coniini('ti\a lia> iM'en

I'ecoinniended and nia\ 1k' done. 'I'he removal of the rinjf

of conjunctiva which overhann^ the cornea i^ li'ood, l)ut

demands c( >cani, wliuh ha^ a l)a(l ( ffict on I lie cornea

e|)itlieliinn. Merciu'v, l»v inunction or Nniall doM> of

calomel, i- >aid to dimini>h the chemo^i^.

It i> of ^reat importance to attend to tiu'j^enerai health.

Tile l)()vvels nui^t hi' kept treelv open. The >tren^tli nni^t

De rem forced t)V evcrv avanaDle mean^ jfood food, tonics

alcohol if neces>ary. .\n occnsioiial sleepin<^ draufrht and

ne ii>e ( )f si'dativi's must In- ordei-ed accordinjf to general

principles. Kvcrv ettbrt must l)e made to comhnt the

depression from vvhicli thesi' patients suffer.

In the final staye of the diseast' silver nitrate should Ix'

Used at increasiny; intervals for a wi'i'k oi- fortni<;ht after the

|)urulent liischarf^'e hasceased. Astrinj;ent lotions are tlieii

eniploved (r(r/c p. 11)7).

Corneal complications re([uire ver\ acrivc treatment

('/'/- pp. ^151, «7(/.).

Ophthalmia neonatorum is a pri'ventahle disease ocrui

-

rinjf in new-born children as the result of carelessness at the

time of hirth ; it is responsif)le for a larjfi' proportion

(10 per cent.. I'uclis) of all Mind people. It- is due to

infection hy vaginal or fa-cal matter, or from dirtv rays

UM(i to clean the eyes. Purulent dischari^e is usuallv

noticed on tlie third dav ; when it occurs later it is
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•(fiicially due to |i(.st-|wiifiim infection. Motli eves aiv
umimIIv .•itfirtcd. 'I'l,,' conjiinctixii is intci.Mlv intlamcl,
')ri^r|,t ivd, s«oil.n. an. I poniinu' <>iit tln<k. v.llou ,,ns.

Markcl .li.nioM- i> a (ii>t inHui>liiiin- fcatuiv from scxcic
niuco-|iiniii(iit conjiMutixiti-s.

'I'li.ic i^ uT.at |•i^k of <-oin(al ulciation in o|ilitlialniia

nf..natoiuin. rsixrially. a-> i> nMially tlic case, ul,,,, it is

• liic to the i;(.rioco<rii>, «l,i(ii has tl,,. |„,u,.,- ..f inxadiny
intact ciiitiicliuin. Often tliccoinra is already ulc.iatccr,

and not infrc(|ucntly piifoiatcd, «lun tli.. cliild c,,„„.s

inidcr ohscivation. I'Icciation nsnally o(rms (,viian oval
.Ilea just lulou til,, centre of tli.^ cornea, correspondinj;
uith the position of the lid niarnins ulien the eves are
closed and conse,jiieiitly rotated upwards sonievvliat.

More rarely niareinal ulcers are formed as in the i,ronorrli.eal

(•onjuncti\ itis of adults.

.Metastatic arthritis occurs rarely, as in ,-(in(.rrh(ial

(U'ethiitis.

The hahy's eyes must he examined as descril)ed in method
(1-). p. i);5. The surireon must wear protective jro^ryles lest

pus spmt into his eyes u hen the chi|,rs lids ar "separated.
l'<ithnln.,,i. I'rohahly (JO -70 per cent, of cases are due

^•* ^''^' .^'< '"""- ; tl'f Hac.coli is ivsponsihle for some of the
remainder, prohahly tlnoujih fk'cal infection, streptococci
for others. Streptococcic conjunctivitis is even more
virulent than -onococcic, the cornea heinj. in i iuent
danger. A tilm should he taken from everv case.

Tnalmnit. The disease is prev,.ntal)le ; pmphf/lartir
treatment is therefore of prime importance. The new

-

l)(>n. hahy-s <|osed lid. ..h„„|,l 1^. th„n)u<rhlv cleansed and
dried. The li.ls are then separated, and a" drop of silver
nitrate soUition, j-r. x. to -, i.. instill.'d into each eve
(("rede-s MU'thod). 'I'he ,.yes nuist he carefullv watchid
diiriuL!,- the first week.

If thediseas,. isestahlished the eyes nnist he irri-rated

li^
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(vt rv two lioiiiN uitli siil)liiuatt' lotion, and tlic liil> |iaiiitt'(l

oiirt' (lailv witli NiKcr iiitrat*-. TIh' >iii'^roii imi>t wear

iirot.'.ti 'W'' 'I'll NiiiXlitt ^t siifii of coiiifal Ma/iiu»

Is an indical kon tor till' tix' of atropiii, ()*) |mt cent, {lidr

j) 'J:51 ). 'I'lif ii>f of ant ci^onococcir scrum lias Im'cii

a(l\o( at<d.

Mombranous Conjunctivitis (Si/ii. I hjihtlni ilif Cdh-

iinirtnitix). As in intlaimiiat ion of tlic tliroat the surface

iiiav I conie covered hv a (ihriiioiis inenil)rane, so tlie same

niav occur in tlie coni.incti\a

clinical VHrictie;

and just as tlie milder

in the former were distinifiiished as

croupous from the se\eiir or diphtheritic, so also with

coiijunctivitis. It iias iK'cn placed hevond dispiiti', how

-

r. that mild cases niav hi diphtheritic, and severe non-

diplitiieritic ; hence it is tn'st to speak simply of mem-

hraiiDUs conjunctivitis until ;i l)actl|•iolo^ical examination

has nlaci'd the iiattei' hevoiKd d ispute A variety of

oriraiiisms other than tlu' diphthi'ria hacillus, c.*/., pneu-

mococcus, strept(K()ccus, can produce a memhrHiie, espi-

ciallv in vM'aklv chiidri'nI, *'.(/., after meask's

:

tl esi' cases

are somet.jies called pseudo-menil)ranous. 'I'hev cannot

1k' distin<>;uishi'(l clinicallv \*ith certaintv.

Mend)ranous conjunctivitis occurs chiiHy in childi'cn.

Mild sliovss all di'j>rces of st'vi'ritv; it iiiav he as virulent as

the \\()rst cases of jroiioirhd'al ophthalmia. It is uncommon

in Knj^land, hut it is of the utmost impoiiance that it

should Ik' recoirnised when setn, not on! \' on accoiii t of

the ;j,;ave dan^i-r to the evi' hut also from the risks of

contajfion.

In mild cases theri' is some sui'llinn' of the lids and a

muco-purulent or sanioiis discharjic On t'vei'tiiiif tlu' lids

the i)alpehial conjunctiva is seen to he covered with a

white mi mhraiie, which peels off readilv without much

i)leedin<f.

Ill severe cases tlie litis ari' more hrawnv : the conjunctiva
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Il-

ls |irnM.)it((l «itli Ncmi-solid .•\ll,|,^^,^. uliicl, impair tli..

MM.I)ilit\. ((MMi.nss Hi-' x.smK. pivvnit tlic furmation of a
fnr ,lis,|,a,i,r,., and t.n.l to n.rrosis l„,t|, of tlir <..!, jim.tiva
'""I <"ni.a. lUii tl.r iii.inl.raiM ..paiat-s ,...„|, |,.ss

na.lilv. Hir iindcrlvinu- >mt;u(. Iil.cdiun iu,|,.>. it i. |,„,

i'l'i'ti'it"'! .ui.l soli.l. The mcmliiaii.- niav he patchy (.r

<o\.r the u|i„|,. paiprl)ial .•oiijiiri(ti\a. often lM>i,rimiinf,r at
tlif -dov of th,. li.l. Ft is Ml.ioni fomid on the or.ilar m
.jiinctna. 'I'lic pnaiiricular inland may !»<• culai'i^.d and may

^nppiiiatf. 'I'lic tcni-

|i(iatiirc is raised, un-

less tlie patient is in

I niorilinnd condition.

Alhnmin is fre(|iientlv

incsent ill tlie nriiie.

I'or six to ten davs

tliere is irreat peril to

tlie cornea. 'I'lieii

tlie slon^hs l)e^rii, to

separate and the (h>-

ihar^e U'conies more
profuse. In ;, f,.„

days the conjimctiva

Jissiniies a nd and
succ..l,.|,t appearance. Th.re is dan-er nou of adhesions
tonni.in- |„.t„,,,, th.. [.alpel.ral an.l l.ulhar parts of the
coiiiuiictna (svnil)lepharoii).

Post -diphtheritic paralysis, ,.ven of accommodation, is
mre.

Cases of less severe l„ • more chronic memhrano.is con-
.iniictivitis are occasionaliv m..t with. In them the niem-
iMvine is.ast off, hut occurs,,.ain an.l a-ain. 'I'h.' puth..lonv
ot these casts is n.)t iin.l.rsto.»d.

P.ifhnin,,,,. (•„mpet..|,t l)a.t..riolonistshaN.. slmun that
th.-re is little or no relationship between the se\c-ritv of

Fill. Us |ii|ilii|i,.ri:i 111. llll ( X jihhi).

m
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tlir local <(>ii(liti(m jiikI tlif |iiis(ii(c <>t ahNciicc ((t'tlif Kli'l)>

I.dfHti l)a( iilii- ( I'ii;. !)H). Onlv xiics nt' laso in \\lii(!

V itJM' i't'siilt>< liaM' t'oll<i\\<'(i iiKiciilat ion iiihi uiiiiiiaN nn

aliM)liitrl\ tiii^t«()itliv,i)" iii^' to tlu'ilitliciilty ot'(liNtiiiifiii>li-

iii!4 the (li|tlitli(iia tVoni t lie xerosis lia(illii>, " it li " liicli it i^

iii(»r|»liol()jri( (lily idi'iitical.

( )tlit'r <-ascN inav l)f <lii»' to tlif action of licat, caM>tics,

s(\crc atr'opin iriitatioii, llt^[K^ iii-, and otiici noM-hactcrial

Otiicr hactcria \n liicli occaNionall v t'oini nicmhraiu^

-.tiTotococcii^, Kocli W'cck-^" hacilliis, irOIIOCOCCIlN,

caiiM'N.

arc

iiiicmiio(()((ii>, c\(

It iv quite rai'c to ohtaiii evidence ot piiiiiai'v diplitlieria

(it tlie throat, tiioiiiili the di>ea>e niayliUM' been deiiwd

t'iDin a ca>e of t'aiicial diphthena, and I'xteiisioii to the mom'

and throat l)V wavof tlie laciynial ^ac and nasal <inct (K'cim's.

'l"he genitalia shoidd he examined tor diphtheria or li'ucor-

rli(eic di>charj;i'.

'riidtim lit.—Evei'v<'a>e >lioiild he treatt'il as diphtherial

afforded l)V films andiinles> (i;o(m1 ni |rati\e e\ idenci' is

serum cultiwes. In mild cases isolation need not 1k' strict

until the hacteriolo^ital report is obtained on the second

11 '.V.

The treatment is essentially tliat of puruU'iit ouhthalmia,

with one important exceotion, viz., that puintini,' with

nitrate of silver is not to hv resorted to. Fui-ther,

nthoplastv is not to Ik' done, since both these pro-ca

(((lures nici'ease thle area from whu li toxms niav

al)sorl)ed.

Local treatment consists of hot irrij^ations and hathinj^s

as for pm-iik'nt ophthalmia ('/.c). One drop of atropin

should he instilled at the connueucement of treatment.

<^uinine lotion, i^r. iii. to ;= i., with a minimmn of acid to

dissolve the salt, has iK-en reconnneiided.

The most impoi-tant i^eneral treatment is the adminis-

tration of antitoxin as in faiicial diphtheria. Since the
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iiititoMii i- imHunoiis it Nlioiildhc used at once in cvcrv
<loiil)tfiil CMM.. I l,,-,v,.,)l)taiiir(l hciicfit l)y local iiistillatioiis

of antitoxin, wliich i> a rational pioccchnv hut sccnis to
liavc lu'cn uciilcct,.,!. S|Hrial attention >lioul(l 1h' paici to
tlic iHitfition, and tonics arc indicated.

Corneal coniplicatioMN niiiNt he >nitahlv treated (riilr

p. 2li\).

Phlyctenular Conjunctivitis {St/n.-Kr-niiatoun Cm-
.linirlir,ti>i).-^-\n phlyctcnulai- conjnnctiviti.s (Plate IV.,
Ki--. l)one or more small, round, ^rey or yellow nodules,
•^h.uhtly raised ahove the surthce, are seen on tiic hulhar
coiiju ictiva, ,-enerally at or near the limhus ; thev rarely
<K'cur(.n the palpehral conjunctiva. The .lisease'is very
tre(|uently complicated with nmco-purulent conjunctiviti.s,
m which case the whole conjunctiva is intensely reddened.
Ill pure phlyctenular (onjunctivitis the con<,a'stion of the
v( ssels is limited to the area aromid the phlyctens.
The disease is most fre(|U(nt in children from five or ^ix

to ten or twelve yi,„-s ofane, hut not very youiiir children ;

It is rarely seen in adults. The children often ha'veenlar<red
lymphatic elands in the neck, ^c, or other sijrns of tuher^le ;

on the other hand every sii-n of tulx'rde may not infre-
ipienfly W- lackin---: the children, however, are seldom
rolnist. The tirst attack ot>en follows an exanthem,
especially measles. Rhinitis and adenoids are fre(|uentlv
present ; sions of con_i,rential syphilis may U- found.

Phlyctens. as the name su^pfr,.^ts (</,Ai/\rau a, a hleh),
at tirst nnich resend)le hlehs : it is douhtful, however,
whether there is a true vesicular sta-c. 'I'L^v niav he so'

small as to he seen wiih .lifliculty. hut thev usually measure
••ihout

1 nun. in diameter, occasionally reach iuL-- a diameter
of .'J mm. or 4 nnn, 'I'he lar^vr ones are vellou, and have
been descrihed as pustules. In the later stai-vs the
epithelium over the surthce is often destroyed, snia'il ulcers
Ix'i"- form.d. \V!ku this occurs on th.. cnpnictiva proper



M

4

1/ ,i-!

.i;'jini."i -iifi im •jnc |,iui K/ii'niiijii<>"j

.^iitvil'itriiiihci Kilir-iillo'l A' .\ii-l



V">

I'l.ATK l\-. ( /„/;„.,/.. liMi.)

'i'4- !• I'lilvl' nuhii- .,,i,|iin.-iivili>. .-^Idu in - twn |.li, . .Ivii- on tlif
l'"IMU!liii\:l ;in'l .ilif i.M IIp' <'(illlL'a.

I''l.L'. 2. Knllil'tllll- (.nnjrnii-llV iii,~.

(Hm> '

., >

'M i
'

li.



I'I,\TI IV.

I I.

l-l.



f^;j

•, .", .S ^ ^i-f



DISKASKS OF I'lIK ( ONJrNC'lIN A. li)l

i> (if littli' niomciit, since luuliiiir takes place rapidly

\\ 1 tlioiit tlie t'ormutioii of ji scar, W leii it (icciu's o II til

cornea, as is \erv freinieiitlv the case, it is niucli more

serious (/•((/( p. U¥.)).

\'erv frei|uentlv '.lie skin of the lids and clu'cks shows an

ec/.i'iiiatoiis c< )nditioii, and ec/,eiiia will he found not uncoiii-

iiioii, if searched for, in other parts of the body. 'I'his

fact has led the condition to Ih' regarded hy some as an

ocu lar manifestation of eczema. Til e disease luis nuli-i'd

been reyar

tlcases tlie tc/.ema o

•(led as an exanthem. It is probable that in most

f the lids and face is secondary to the

tinual irritation of the skin induced bv the overHow ofcon

tears aiK I the riibbiny; of the wet surface with the hands

I'dtltohiiii/ throws some li'i.ht on the disorder, though it

l)v no means si •ttles the causation. .V simple plihcteii

shows in section a trianjailur area of intense iiitiltration,

the apex of the triangle being towards the deeper layers.

The siib-ej)itlielial adenoid layer normally contains a

feu mononucli'ar Ivmphocytes, but in the phlycteii they

are veiv numerous and closely packed together. The

epithelium is intact, and it is doubtful if a vesicular stage

as ever iH'eii oDserxei

Iftl lere is a considerable amount of coniunctivitis of th

muco-j)urulent type, not only are lymphocytes present but

there are also maiiv polymorphonuclear leucocytes, both in

the sub-epithelial tissues and amongst tiie epithelial cells.

In such cases the epithelium is quickly destroyed.

If a bacteriological examination is made, many of the

mcti\itis may be found.

art'

organisms of muco-purulent conji

III the pure phlyctenular cases only staphylococci

found ill abundance. Now staphylococci are not so com-

mon as might Ix' expected in tlie normal conjimctival sac ;

it has. then-fore. Ir-cii concluded that the disease is due to

staplivlococcic infection. If stjiphylococci are rublu'd into

a healthy or excoriati'd conjuiicti\a a transitory redness
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(xcm-s and r,i|ii(lly |))i>m's off. Plilvctciis |iji\c iH'vcr Ixrii

|)r()(lii(t(l ill tliis iiiaiiiicr. The nearest a[t|iioaeli to tlie

urtilieial |(i(Mliieti()ii of plilycteiis has heeii \n injectiiii-'

ciilttires of tnl)ei(le l)a(illi, in uliich the ori;uiiiMns have
l)eeii killed, into the veins of ial)l)its. It is donljtfiil if the

inliltrates ueic real phlycteiis in these e\|)eriiiieiits. hut it

is certain that the adininistration of tiil)erculiii has not

iiifre(|iiently l)eeii foll./wed l»y an attack of phKctennlar
conjiiiictivitis in the iHinian siihjei-l.

We are now in a position to jiidnc more acciirutelv wiiat

prohahly oeciiis in phlyctenular ophthalinia. It is not

iiiiprohahle that the true cause of the outbreak is a toxjuiiiia.

the toxins prohahly tuheiculous not beiiiir \eiv potent,

hut sufficient if the patient is already in a weakened con-

(iitioii. 'I'lie iiiitation of the eye leads the ciiild to ruh it

vigorously. The laciyniation and ruhhinn' cause an ec/,e-

niatoiis condition of the skin, in which the staphvlococci'

normally present flourish and increase. These are riihhed

into the eye, incivasin^- the irritation, without heiny;

primarily responsible for tlie disease. Other or<ranisms arc

also rubbed in if they happen to be present ; tlu-v find a

suitable nidus in the debilitated conjunctiva, and an acute

inuco-purulent conjunctivitis is superposed upon the

phlyctenular disease.

Simple phlyctenular conjunctivitis is attended with few

symjjtoms. There is some discomfort and iri'itation

associated witli reflex lacrymat;;,i;. If theie is no muco-

purulent complication and if the i ornea is not in\olvi'd

thei'e is little or no photophobia.

Complications, however, ai'e the rule, partiv because the

beliaviour of the child conduces to them, partiv because the

favourite situation foi- the phlycteiis is near tlie toriiea.

Here they are often astride the limlxis. It has alreadv

l)eeii mentioned that tlii' epithelium of the cornea is closelv

associated anatomically and de\elopnieiitallv uitli the



DISKASHS OF rilK (OV)IN('l'I\.\. i;):5

(•iMtjmicliv.t. II is II, ,t sill-prising- tli(-i-ctni-c tlmt tlici,- is ,-i

i;|-cat tnidciK-v Inr tin- sii|)ci-ficial layers of tlit- (-(iriica to

siilfcr ulicn Ihc (-(nijiiiu-tiva is disordered, and this is seen

liar cxt-ellcnce in |ililyctcniilar op htliali nia. Th pecial

i-iiiiieal (-onipli(-,-ili()iis will Ix- considci-cd latei- (//(/(- p. tiW).

la(-i-vniation is increased, niiico-piniilentII a II -llcll (-;

illsc|ia|-L;-e is ntten pr(-s(-iit. and pliotophohia is int ensc

Tlie t(-nii |)lioh)pliol)ia ((/)(ov, lii^lit ; r/xJooy, feai' : dread
>f litiiit ) is a niisiK.iiicr. It is tlie term ap|)lied to tin-

)!>)l(pliai-ospasiii uliicli Is set np l»\ the coiiiunctiva!, (tr mo
>i)al>h I'orneal iir'it.-ition, and wliich iu-conies i^^'eatlv

increased on the s|inhtt-st attempt to separate tlie lids,

especially it the attempt is made in hi'injit li'dit. This

hiepharospasm is not aholislied in the dark : it is abolished

1)\ thorouuli ap|)lication of (-(x-ain, thout>li this isditHcult t

ifl'ect. It nuist he (-oncluded thert-fori- tliat it is a reHi-x dne
to afferent impulses travelling;- alone- the fifth nerve, not alonif

the optic nei-.c. It has been said that liyht acts as the

o

-tiimihis to the fifth nerve endinjfs m tl le cornea. Tl lis

allacv.oiijet-tnre must be rej^arded as a survival of tiie old f

There is no evidence to provi—thoiiirli it is not disproved

-that li<,rht can stimulate the fiftl 1 ni-rve eiufiuirs. It is

;ii- moi-e |)i-ohal)le that otophobii I Is due to a vioiou.s

cir(-K' of such a nature that movement of the lid over a spot

denuded of epithelium, where the nerve endin<«-s ,-i,re hiid

i)ai-e, cat

increases

iiasm.

ises reflex contraction of tlu orhicularis tl Us

til e irritation, increasine- in turn the blepharo-

i'hotophobia is more intense when the phlvcti-iis are near
the cornea, than wlu-n at a distance. It varies rather with
their niniiberthaii their si/e, and is extn-me if tl

numi-rous as to form a riny- round the <-oi-nea.

ie\ are so

Teuipuiary blindness has been observed occasionall V m
(hildren after loiin--coiitinued blepiiarospasm. It passes off

Ihiee \M-eks and is probably lunctional, inducedIII \ w n or

U.K. la
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pniii.niK l.v llir 'loiiv i'"t •" -''• ••I"' I'l'ilit'it''' '»y f'"'

(Heel uf|)rnl..n'iV.l [Iiv-Mliv ll| tlic "lohr In tlir tiylltlv

cloM'd li(l-«.

ScM'ic l)l(|)liar<)-|)a--in ln,•ll^^••^ tlir niv.-it.-t care in tlic

lii-st (A.miinatidii iin|Mrati\f. 'I'lic coiulil iuii (if Hif

(•oni.a i- ill all cax's and at all ci^ts to he piacd hcyoiid

iloiiht. It facilitatfv im-.stioat ion if tlu> ii.l> arc ,l;vntl\•

^..|.alat.(l and a drop of ^ jht (••lit. (ocain iiistillrd. 'I"lu'

ihild i- left foi- •") to 10 nnnuto and the fyc> aic then

(Nanuncd uitli all the precaution- dcxrihcd ahovc (p. 10;J)-

rhlvctcniilarconinncti\iti> >lio\\-a \cry marked tcndcni y

to recur at interval- duriui;- tlii' ane period wliieli i-

speiiailv eoneeiiied. Tlie-e recurrence- u-ually take place

uhen -onic intercurrent malady or defect i\e condition ni

the patient- -in roundiun- lead.- to lowering; of vitality.

I'irutiiiriil.—Simple phlyctenular conjunctiviti-i-u-ually

r-adily amenable to treatment, wliich mu-t Im' l«)cal and

oent'ral.

l^ocal ti'eatment con-i-t- in hatliinji; the eye- frequently

uith hot horie or -uhlimati' lotion: yellow oxiile of

mercury ointment, ur. iv. to viii. to
;,

i., i- used, ii |)ieee the

-ize of a hemp -I'cd heiiitr placeil uifhin the lids three

times a da\ ; the eye is o;ently mas-at-'cd i)y a tine-er

placed upon the upper lid, movin<;- the lid upon the ,e;loi)e.

Ointments are best aj)plied on a ,i,dass rod. The child

i- placed ujxjU it- hack on a couch and an assistant holds

the arms against the Imx'v, keepinjj; the le,<;s -till hy

pu's-ure \\ith the ell>ous. The suri^eon separates the lids

with two tinyers of :>•,. hand and places iheendot the

uliixs rod carrvin<i the ointmi'ut iR'tween the -eparated

lids. Keepniu the rod in |io-ition the lid- are allowed to

clo-c upon it- end. and it i- then withdrawn hy carryinu;

it outward- toward- the temple. The other end of the

rod and the -'.utieon'- other hand are used for the other

eye.
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Iftl II re is aiiv <'<>riii';il conin licat Kin, or i\ Klciicf ot' it-

iiiiiiiiiMiKi', .iti<>|im. '^v. i\. to ", i.. is ('oiiil)iii('(l witli tlic

\('llo\v OllltllU'llt.

\<'iy tVci|ii(iitl\ tin- soddiiiiii^ ot' tlif skin witli tcjiis

nid llif w rinkliii<r ot' the skin tlii'oi|i;li lilr|)liiii'os|)asni c'liisc

lAcoriatiohs (rliiii;,'i(la') at the ontci' caiitliiis Tl IIV

inucli inciiasr tlic lilcpliarospasni and slionld al\\a\s he

looked torand treated. 'I'liev al'e \ei\ t loiihlesonie unless

attacked In cauterisation. Tlitv should Im' touclied \vitli

the shai|> point of the solid siUer nitrate or the mitigated

sihei' stick.

An etiicient suhstitute t'oi- the v ellow oxide \( Inch lias

fallen into undeseixed disuse is finel\- powdered caloinel,

dusted into the eye, Ik'st from a caiiuTs hair hriish, which

is not allowed to touch thi' eve. It often prcHluces a

reiiiarkahle imj)r()\('nieiit in intractable casts, hut it must

not Ih' em|iloyed if iodides arc iK'iiif; ^ivcn internallv;

under these circumstances the uiistahle and cxtrcmciv

irritatinu,- niercuroiis iixlidi' is formed in the conjunctival

'I'lie photophohia is Ix'st tri'ated, when scveri'. in tlii!

following- manner. The child's fate should Im' pluiijrcd in

cold uater and the mouth and nose kept under water until

he struynles for breath : this is repeated three or four

times—daily if necessary. The treatment is useless if not

cai'ned out ruthlesslv, but no other method is so etficaciICIOIIS.

It is not unconimon for a siiijfle application to reiide!'

tiirther treatment of the pliot()phol)ia unnecessarv.

'I'lie eyes are not to be bandaj;'ed unless corneal

ulceration is so scNcre as to assume the preponderant rnlr.

A shade, coveriiiii- both eyes and extendiii"- well over the

temples, should 1k' ordered. Smoked ylasses niav be sub-

stituted, but they should not Ik- tightlv fittiiiir jfoififlcs,

which will become soiled with the (liscliar<i,-e and are

cieaiied uitii ditficultv.
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(Iiiicr.il I icil iiiriil i^ iicvir Id Ih' mci;Ic(I((I, oIIiciu i-f

ircmn ii(( I- iin\ il.ililc. I'lr^li .lit i-- IIicIm'^I Idiiic, .umI

the cliildnii -liiMlId !)< kt|)l <nit nf dooi^ ;i^ iiiiicli .•l>

itosNililc : tin- uJikIou- of li\ iiiy- and ^icrpiiii^MtMHii^ niii^t

lie kept n|H II. (old iif sea lialll^ a!.' ilMt'nl. (idod (ixmI,

with a |il<'lititill Nii|)|)l\ of tVc^li \cn(tal)lis. i^ iiidlialcd.

A caldiiicl |)iiri;c should initial', t lie {fciirral rt'L,niiic.

( od Incr oil and malt iiif an- ii'iv en in tlic cool wcaHirr

and tliroiinlioiit the vtar if »rll tolnatcd. lMio-<i»liatcs

;iiid indidc of iron tonii ^ulist itiit.s or Mi|)|)lfnu'ntarv

tonio.

(itncial iri;iinc iiiii-t lie cont iiiiird tola [iroloiiucd |Hriod

ill order to prcxcnt i-ciiiri' iicc. aiul in any ca-r,

phlvctciiiilai' o|)litlialiiiia should Ik r(i;ardc(l a^ a sii;ii ot

(Kl)ilitv which iciiuircs attcnt ion.

Simple Chronic Conjunctivitis occin> a^ a continua

tion of -inipic acute conjunct i\ iti^, sonutiiius in -pite ot

orthodox treatment, e>|ie(ially in the " oout y " ty|)c of

patient. It i> tVeipient ulieii the cau-e of initatioii w

<-onlinuou>—NUioke. dust, heat, had air. late lionr>. al)u>e

of alcohol, and soon. .\ \erv coiiimon cause i> the clnonic

reflex irritation iiiduc<d Wy errors of refraction, overuse ot

the eyes in iirinht electric li<iht. \c-. rerninnent irritation

from concretions (/•;./.• p. ;il:5)in tlw palpebral conjunctiva,

misplaced lashes, dacryoi-ystit is. chronic rhinitis. \-c., mu.st

lie rememhered and as far as jjossihle eliminated. It is

often necessaiv to make a tlioroueh and systematic

investiiiation of the local and general conditions hefore the

caiisi- can he found, 'i'he disease is too fre(|uently regarded

as trivial, hut it is a sourc-e of ii'reat discomfort to the

patii'iit, who is duly grateful for permanent relit'f.

liurninji,- and u'littiness are I'omplaini'd of, espirially in

the eveliillU', when the eves often hei-onie red. Ditllculty

ill keepiiii; the eves open is a common symptom. The litis

niav or mav iio' 1h' stiuk toni'tlier on waking.
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Tlir .llM'l iJti|;(' is -li^' lit , IIIO st ric(|uciIll l\ siiliiioriiia 1, so

t lijit t lie cdnis (itth, ' li.i s tcci 1 lot ami ll IV.

Tlic (•\(s iiia\ look 1 |iiilc iioniial on (list cxaiiiiiial1 ion.

WIkii III.' low CI ll. 1 is |Mlllc(| down t lie |»oslciior COII-

|illicl i\;A M-->cU ; lie M'CII to lie COIIi^Cstcll. ami 1 lie sill t'acc

of the iiiii(()ii> mcin liiaiic is st Icky. T lie |ial|iel)i'al con-

iniicl \\.;i, il|) |i( T a ikI loU( r. iiia\ lie colli;'!' still, witli \el \ety

|>.'i|iillifonii roii^lIlllCSN. ( )ccasidually it is siicciileiit anil

lloliv.

'J'l ' II 1 111(11 / col iM-t s ill cliiiiiii atiiin- the cause ami ie»-tor-

inn IIk

rctV.ict i

• cull

on a

jiiiict

re IK

i\a

itIi/i

to

Ills

its iKi:

IllOsf ll

iiial coiK

iLi'lv tr. 1

lit ion. l'',rror

If > tl ll*M*f if f 1 • 1

s of

Il„.»-irjjorrcii ; i ne

should he soiiM-ht out as a iiiattci' of rout inc. When heat

is a pi'oiiiiiient at ioloyical factor, r../.. in cooks, spectrum

hliie glasses may he ordered, since tliev ciitoli'tlie heat

aine extent. The treatnieiil of the speeial localra\s to a

conditions mentioned aboxe will lie discussed in tl

[irojier [ilace.

Local treatment consists essentiall

leir

V III niniiiiis|iin<r

congestion and restoiiiiu the conjiinctiva to its normal
suppleness and secretory activity. It must he rememhered
that the condition is lari^i'ly one of lack of tone, due to

ilefective response to proloiii;ed irritation. .\ stiimilatiiH''

treatment is thi'iefore indicated, and is supplied hv
astringent applications, which not onlv act hv i-elie\ ini;' the

(•on<;estion, hut also promote a more healthv Iviiiph tlow

and iiiandular secretion.

In mild cases weak astrinyent lotions suttice, -.,/.. horic

lotion with zinc sulphate, jr,-. ii. to ^, i.. alum lotion,

.iii- i\. to ^, i., ,\:c. They should he used two or three

til ties a ( lay. not immediately hefore i;'oiiiir to hed.

.\dreiialii! has a traiisiept efi'ecl in diiiiinisluuo' redness ;uid

ellle \aseline sliouid beilehinn'. Horic acid ointiiieiit or s|

.'ipplied to the mafiiiiis of t he lids at iH^d-time.

In se\erer cases a pivliiniiiarv paiiitiiiij \^itli siUer nitiati
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••oliltlnli I-. IIkIk .ilcil. I'(|n;il((l oIKc nr I \v K i ,i « t i k ll

nfC(>N;ii\ . SiIm |ni|i,iiiit iom^ ^l:t)(il(l lint lie uiilcnd tor

;i|t|)li(;it loll it IlKlllc. ^Ilicr |tlnl< ilimd il^i' lil.l\ l(;i(| In

^l.lllllli^ (it 'lie ((111 |llll(t l\.i (,ir!^\ l(i^l> ),

At rn|(iii. '.
1 ill i-. jilw.is - i(soit( (I I.I lt\ IIk iii(\|i(i k ii(( (I

III ml i.K t.ililc (liNi!i-(- (ll llic (Vc, (l(M> iiii)(li iiKnc lianii

tli.iii :^()(i(l. It ciiixs ^ic.il inc(>ii\('iiii 111 I lidiii nar.iU »!>

Ill :ii ( (iiiiiiiiiilat Kill, ami lia> lilllc rllicl ii|iiiii the coii-

|iiii(ti\a, -.iicli a^ il lia- Imiiil; dclcli ikhis. Aiiail lioiii

this, il i> (nI niiicK (laiimi(iii> in cldciU [lal iciil--, «li(i arc

>|ii'('iall\ lialilc til clii'iiMic ('iiii|iiii('li\ il i^. In I liciii, nidic

lliaii III ()tli('i>. Ilitic i> i;ra\f danger lliat alr(i|)iii iiiav

iiidiicc an aciili allack (if i^laiuonia, a di-'a>hr uliicliil i^

iiii|i(i~-.ilili Id ()\ (iialc.

In llic iiimc Mvcic (•a-<c> (it" chronic coniiinctiN il iv tlicfc

is ot'lcii an alinoiMial anioiinl of ->ccrclion iVom tlic

Mcihoiiiian ulali(l>. Il should lie s(|iicc/.cd oiil of the

glands li\ |iics>iiic on the lid with the Ihiinil) ji^ainsl a

i^las^ rod laid ii|ion the conjiincl i\ al smface.

Angular Conjunctivitis {Si/ii.— hijili>li<ii'iU<u ii Cnii-

jmirtii iii.^] is one ot' the few foinis in which a sjiccitic

ori;;uns;ii causes a Ivpical clinical |iictiii-e. In it the red-

deninuof the con|iincti\a is liiiiiied almost c\cli|si\e|\- to

the intciniaii,final strip, cspeciallv at the inner and oiitei-

canthi, and to the liiilhai' coMJimctiva in the same neij^h-

t)otiih(io(|. Hcsides the coiijimctiv it is there is also

cNcorialioii of the skin at the iiinei' and outer antjles.

uhicli ma\' he \er\ sliojit. a mei'c sciirtiness. hut is neai'U

alua\s p|-esenl. After a feu cases |ia\e heeii seen the

typical picture is \er\ easy to rcc()(inise. hut the condition

is not al\^;iys typical. Tlierc is discomt'ort . w it h slight

nmco-puriilcnt dischari;c : hlinkiuij,- is often complained of.

It untreatcii the condition liecomes chronic .-nid iiia\ ni\e

ris( to deliiiite hiepharit is. ( 'lear. shallow 'I'lieal uiceis

inuN occur, iiut are lari'.
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I 'iltllnlmlil.—Tin (IImmsc i-- I liic li» tlif M(iiJi\-A\tiit(l(l

(|i|>l(il),(( illii {V\'j:. !•!)) 'I'll!' Ixuilli <niisi-.i nf p.iii^ «»l'

lllllCCll Cllll IM CIK

viith lm>ic -taiii^. .in ilccnldi ri^i

I. Till \ ^tjiiii \M II

i in C nil. iiii'i ait ia--il\

ri'cuc^ii ivcii in liliiis. 'I'I'i'H

(lav

I' I ' III nil III. I)illllnl' H II

an iiiciilia'ioii iMiind of loin-

ai \ coMMinct i\ it I

acliU to zinc -alt-. Tii.-- may Ik a| itlCd iii the turm

ol li()ri<- Idlioii witli /ill*- ^iilplia

(lni|i^. prct'i'ialiU tin'

tc. ixv. ii. to , 1.. (»!• a'

tiiiiiK r. Hone oiiit

mint i^ a|t|)lii'il to tlif

li(U at ni^ht.

Follicular Con
.junctivitis occnis tVc-

(jiU'iitlx in cliildicn

and voiin^' adnit-.,

Iiotli

atlcc t.(

hci ny

I. It I-

( liaractt ri->i(l liv tin

formation ot >iiial

round oi- o\ai tran>-

Inccnt liodio, 1 mm.

or ',i im.i. in diameter,

in the lower fornix (Plate 1\ ., l'\i;.2); they are les> commonly

-een in the ii|>|)er fornix, never on the plica semilunaris or

hiilhar conjunctiva. Tliev are raised ut)o\e the surface,

are often airanyed in parallel roxvs, and consist of localised

aourcijratioiis of Ivniphoevtes— follicles, sometinu'- wronu'ly

termed <rranulations— in the suh-epithelial adenoid layer.

Microscopicallv follicles ar" indist inifiiisliahle from the

-olitaiv Ivmph patches in tlu' intestine, and often also

the follicles of trachoma (./.;.). They do not

in the normal conjunctiva in man. 'I'he conjunctiva

Thev persist for an indefinite

I roiii

occur

not nddened or suolleii.



!,'(»() i)lsK.\si;s oi' iiii: i;vi

tniic. ciiiMno- leu syiiiptoni^, .iikI (li>a|i|)c;ir « ill I |,a\iii^r

anv tfacc. micIi a^ •^cai-iini;- (cf. 'I'l-aclioiiia ).

l''()lliciiJar (•(tniiincH\iti> i>. iiMially iluc to ovcicidudinn.
liviiiij in i)ailly x.iit ilatod n)<.ni>, oiiccially Mliudjiouiiis,

and M. on. Isolated follicles niay occur in llicontcr part

of the loucr fornix in anv chronic coninncl i\ itis of jono-

.standing-. 'riicy may he dni' tc o\crnM' of atropin or

CMTin {rl,/r |). L'lO). 'I'll,, children arc scld,„M i(.l)n>t, and
adenoid vcuctations in the (Ijroal. u hicli .aiv of a similar

nature, are often |)reMiit. The di>eaM' is prohahlv not

contagions, and ne\<'i- develops into tra. honia, as has heen
licld \)\ some ed(»d ohseivers.

7'/r<//y//, ;,,' - -l^'olhcular conjnnctixitis seldom recpn'res

local treatment. .\ weak astringent lotion mav he ordered,
and yellow o\i<|e of iiuTcm-y intro(hice<l uithin the lids

once or twice a ilay. If the t'ollicles are \erv larnv paint-
ing: "itli silvei' nitrate solution v. ill do e,)o,i. Atropin. if

in Use, should he stoppe.I or replaced i)v an e(|ui\alent

(ridr p. !2I()).

Special attention should he directed to the refraction,

and any errors coi'rected.

'I'he general health and surroundings nuist he investi-

gated and put upon a somid basis.

Trachoma (Si/n. -< irdiininr Ciiiijnn, tin/is) is a much
n'ore serious form of folliculosis, which is responsible t'oi'

the blindiiiif i>f enoi-mous numbers of pt'ople in places
wheri' it is endeiiiic. Hoth eyes nw almost alw;tvs alfirted.

li may be stated at once that in Knnland it is a rare
(hsease e\c( pt wheie lari^e numbers of Irish oi- aliens are
hei'ded tonethel-.

In niikinu' a diagnosis the relative fre(|ner.cv of various
forms of disease should always be borne in mind. It is

,

triusm. but it is oft,. I, (h.re-'.-udi'd. that an uuusu.'d t vpe of
cas.. is !,..> likely to be a ivuv dise.ise than an unfamiliar
mauifestati,)n of ;, conuuon one. .\ heller class child with
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'i"i\.\. u()\

t()llicK-< ill the conjiiiuf i\a i> iii()>t iinlikfl\ to Ih' a casf of

tr.iclioina. whereas, it' tlu' iliiM .noes to a hoard school in

the east end of Lnndon. \\here there afe larye iiniiil>ers

(it traclioiiialnns aheiis, the distinction of t'olhcnlar coii-

jnncti\itis t'loni liaclionia heconies a matter of ^ireal

ditiicuHv.

'I'lie chaiiiTes met \Hth in I he conjunctiva in trachoma

an of t \M) t\ |)es, which are often [iresent siimiUaiU'ously.

The iiiijiilliiri/ t\|)e is not spccialU chaiactei'istic ; it is

usuallv a more definite form of tlie |ia|)il!ai'y enlare;emeiit

and coiii;-estioii whicli is met with in otlier severe forms

of conjnnctiv it is. The tonjiinctiva co\eriii<i' tlie upper

tarsus is most atfected. and appears red anil \el\cty.

'I'his coiuhtion mav pass into one witli more uniform jelly-

hke tliickeniiij;-. Onlv in the comparatively iiifre(|Ueiit

cases in wliicli no fohicKs can he seen will the ti'ue disi-ase

pass \v hoilv unsuspected.

'l'\\v inllii-iildi- tvpe (I'lu'. 100) manifests itself in the

presence of follicles in the coiijimctiva. When siiiul!

tliev cannot he distin<>uislied from the folliclis of folli-

cular conpiiKtivitis, and microscopical examination shows

that thev are fnndamentallv identical. 'I'hev often,

howtvxT, assume a si/.e and ap[)eaiance whicli is si-ldom

OI' never seen in follicular conjunctiv itis, hut thev differ

most in haviiiir a characteristic distrihution. The larjic

follicles m.'i''
" e .") nun. oi' (i mm. in diameiei' 'I'liey

are transi . , and look like i;raiiis of hoiled si^e-o

('sayo grains ;.

'I"he follicles usuallv commi'iice in the lower fornix,

hut in most cases thev (piicklv appear in the upper also.

I'nlike what oiitaiiis in follicular conjunctivitis they are

not limited to the fornices. 'i'hev often form a row aloiiy'

the upper maii^in ol'llie upper laisns, whence thev invade

the palpehral conjunctiva, appeariny- upon the tarsal

surface, thoutih tlu'V are Us. inmieious in this situation.
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Tlicy ;irc cimimDii jihoiit tl

'I

ic cai'iincli'. ;iii(! iua\' he '-ccn

(HI the [ilica M'lnihinariv. Tlicx arc \ ci \ i-aiv on the l)iill)ai-

conjiiiictiva. l)iit when m'cii Ii.tc tlif\ arc patliiior lonioiiic

ot fr iclioiila.

The (JixaM' is vcrv cliroMic and Ic.id > lo UMKii na'i

I Kill. |)li()t()|ili()l)ia, laciN Illation. i\:c.. witi I some Mlilco-

|Minilcnt disci laiii'c. In certain disfi-i, ts aliroad t raclioiiia

is cndciiiic. and a \crv acute tor III Is oi)ser\c(l

il()iil)ttul if t

"liat iisiiallv

is due to tl

|s \ cix

en 111
rue acute traclionia is e\er

passes tor it is ot' (juitc different origin. It

It

I'.iiii'land

c loueriiiH- ot resistance of tl It I raclioinatoiis

i'Dniuiictiva, whcreiiy it becomes speciallv lialile lo inter-

current attacks of other forms

of acute coiijuiicti\ itis. This is

facilitated by the irritation, which

leads to rul)l)in<;- of the cms, s,,

that contamii ition is readiU

l)roiiii-|itiilit ahoiit T le sO-C;(||c(|

acute trachoma met uitli in l-',ne--

laiid is therefoi-e chronic trachoma

upon which an acute miico-pnrulent

purulent coniiinctix itis has I )een

I'Mii-raft ed.

raciioma is an extrenu'lv contanioiis disease. I'atli

logical anatomy re\i'als notliiiii;- characteristic, for it

hodiisco\ere(l " traclionia l)odie,sdouhlfiil if the recentlv di

are truly |)athoi;iiomonic : thi're is lyniphocvtic iiitiltrat

of the u hole of the adenoid laver of the parts of

ion

lie con-

junctua affected. >pecial ai;irrei;at ions of I vinphocvtes.
without a definite capsule, form follicles which are

icncrallv indist ini;iiishal)le from tl lose of follicular con-

junctivitis. Ill late stae-es and lari^c follicles the stroma
and cells tend to hecoiiie hyaline and liclat iiioiis ; s(»me-

tiiiies the surface becomes bi-okeii and the content^

e\lrudcd into the (on juiict i\ ,il s.ic, In otiiei'

are

(;(><»> a
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til )i()ii> (ai)>iilc t{)riii> juou 11(1 till' tollicic-. uliicli 111

Ik'coiiic i^ola tc<l itiDrc and iiioi'c tiiii'o iv ti^^iic I- laid

down, ui\iiiii' ri^<' li> cicat licial WaiuN >iich a- ai'c iH'\<'i"

toniicd ill tollic'iilur (onjunctiv iti^, and arc \trv

(liaractrri- tic.

Hactt rioloi'v lia> t'ailfd to chicidatc the patlioloiiy of llif

ili'^fasc. ari()ii-> --nccilif oii;aniMn^ liaxc hccii d('>(rilHil,

l)iit all lia\(' tailf(l to rc-isi (•ritici->ni.

'I'l-aclioiiia is (iidiiiiic ill niaiix jiart^ of the \vorld. '.'/..

Knssia. Poland, Kast l'rii>sia. pai'ts of .\ii>tria-I Iiiiiiiary,

l'"iivut. <\:<'. It shows a I'lcdiU'ctioii for ((Ttaiii races. *.'/.,

Irish, .lews, hut it is not a racial discasi'; the predilection

depeiiils iijion tiie mode of ':Ie of the individuals. l-',\teiided

ohsi r\atioii militates ai^aiiist the view that any race is

exempt.

The disease flourishes am<)iij>st pi'ople wlio are crowded

toii;ether in iinhealthv rooms — in armies, navies, asylums,

woi-khousr schools, ,S:c.

—

wherevir the lower class( s are

herded together. Children and deiiilitated adults are most

•usceptil)le. hut the roliiist are no' exempt. It i^ commoiiei-

ill low -1\ iiiii,', damj) districts.

The disease is spread \^^ t ran- ference ot conjunctival

secretion hv means of linu'ers. towels. ,\:( . 'Ilie preseiici' of

much discharfif. whether of true trachomatous ori<;in or

due to intercurrent conjunctivitis, increases the liahilitv of

contaiiion. On the other hand, scrupulous cleaiiliiK

siiHicfs to prt'M'ut the t'xteiision of the disease to healthy

siihjects.

Ciiiiiiili<-iiti<iiix.—Whilst trachoma very rarely affects the

hiilliar conjunctiva it not infre(|uent Iv attacks tlie cornea.

'rrdclniilKlt'iils jiilll iiii.-i IS a ivmplioK I intiltration, with

vascularisation. ot the mariiin of the cornea, usiiallv

limited to the upper half ( l'"ius. 1(11. (JT ('). hut tendinii- to

--prea.d towards the centre and to involve the v\ h()le cornea.

The UDiier Dart of the mari;iii of the cornea hecomes
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cloiiily. .iimI iiiMiiitc sii|)ci(i,-i;,l V(s>,.K. >|)riiiuii|o fnxii tlic

conical l()ii|)v, i^vow iiiuiirds touardv the centre. 'I'lic

lia/iiicN^ ami vasciilanNat ion i

of the cornea is affected. 'I'l

('/'/. p. 1(

nci-ease until the ii|)|)( r Jialf

le vessels are all snpeipcrlicial

|i. III!)). ;ni(l nncniseopic examination h.assjioun tli

thev lie at fiist !>M't \veen Mow man s meinl)i ane .-nKl I lie

cpitliiliinn. They cai'i v in uith tl

,i;'ivimilatioM tis>ne. In lalei- sta^'es H

cm a small amount of

o\\ m.an s nieml)i-ani-

isajiiH'.tis and the sMperfici.il la\eis o|' (he snhstant la

|)ro|)|-ia hccome nivohed.

h pro-Tcssive panmis the \essels are iiiosflv parallel to

each other and directed \erticall\-

dounuards, anastomosinn- little.

They e\tend to a le\el uhicli

foi-ms a hori/oiital line, and
l>cyond this line there is a i

-tiip of infiltration and
In rci^rcssivi' paiimi.s. (.n thi'

otiicr hand, the vessels extend

a sliort distance hevoiid tl

laridu

naze,

ic arc;i

lich is infiltrated and 1 la/.v

III moi-c sevei'e cases th

tliis difference is useful in csti-

matiiin' fill' results of trcatmeiif.

vascularisatioii is not limited
ro tne u ppcr part, hut superficial vessels erou in from all

sides and then hole c.n.ea i)eco;iics vascularised and oi);

Pannus is not due to tlii'

Kinc.

th rnea. T l)tlis Is (l(iul)tless a 1)1

111 many conditions in uhich the lid>

ronyii upper lid rnhhine- upon

predisposiiio- factor, hut

olher cause paiinus does not ncciir. It is not d

are roiiii'li troiii som

lie t(

COlltlllUltv. since the hull

to the f

)ull)ar coii|uncti\a from tlie liml ins

oriiix Is un.affected. It

proltalijy iiy diicet m
Is induced hv coiitiyuitv.

most .iflected hecai

ectioii. .iiid this part of the ci ll'lea Is

iiiU-ht.

uise it Is cover,.,! 1)\ th,. lid hotii dav and
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ni.i\' ii->(il\c <()

riciil', hill (iiil\- III ciM'

iii|)lctcl\-. I(;i\il|ij; 111 f ((ilMci (iinlc

I fcaicil ('.irl\ . \v hfli I lie \ ONf

Ii,i\(' not \(t (Ic^troNcd n(i\\ i)iaii"> mcmliraiic. In other

(•a^('^ a pciniani'ut o[)jicit\ I'.'miII>. Occasionally the

coi'ncal siil)-.taii. r l)rconi("> \M'akcn((i ^o that tlic conica

hulncs undcf normal iMtiaoculiir prcsMirc ami ci-ta-ia

follow s
( kcratcctasia).

('(irii'itl I'lcrr-i arc connnoncst at tlic advancing' cd^'c

.f tlot tlic nanniis. Tl lc\' air s|l idlow, little intiltiated. and

\('i V in'ital)le, caiisiii^' niiich lacrvniatioii and photophobia.

Indolent central nlcci-^ nia\ t'oi in. or tlieri nia\ he ulcers in

tlan\ part of the cornea. In it especial I v ovi'r tii,' pan i ions area.

Si iiii''l,r. — .Vpai't from the i-esults of pjinniis and corneal

ulceration the most malign etlccts of tra liouia suv caused

l)v ilistortioiis of tlu' lids. A peculiar droopin<f of th

upper lids is \vy\ riiaracti'ristic {I iKclKiuKduiix /itusis).

^•i\('s a slecp\' appearance to the patient. Thc'v is al>\ay'

sonic scf'.rriiiii(Fiu'. 100), and wlii'ii this is'^xteiisive the shap*

It

a!id pos'tion ot the lids, cspi'cialiv the n|){H'r. arc altered.

Throuii'li till' Ljreat swelliiii;' of the cor.i;nicti\a they may

he turned outwards (ectropion), and throuii;!i the later

contraction of the scar tissue tlu'y may Ik' turned inwards

(entropion), causiiin' the lashes to rut) ajfainst the cornea

(trichiasis), ,Vc. (.SV,Chap. XXIX.)
I'l; iitmi'iit.— If tlicri' is much discliar!j,e tlu' case must

first 1)' treated with a \ ie\< to di.iiiiushiiiif it and red".cinjf

conc.stioii. The lids should lu' paiiiti'd once daily with

silvi'r nitrate solution ; sublimate lotion siiotild be

thorouiihlv used three or more times a day, and boric

ointment applit'd to the I'difes of thi- lids at ' .d-tinie.

Ill a few davs tlu' ,-oiijuiictivitis will be niiidi less, and

an attempt imisi be made to jfct rid of the t'oHicK.s. In

relatively slight cases this is best affected by scouring the

conjunctiva with a smooth crystal of copper sulphate, 'i'lie

crvstal is(i\ed in a w n'deii liohKr and is pointed at tlii' end.
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Ill' IkK ,||C 1 \i||(

|iil-hcil well iiji ml,, III,. i||,|„.|- (

^I'l'' I" 'lie ollirr. III,. Iiil |„.i,|n lift,.,

I

l)V lllf -lick (illlilln- tl

li'' ["'iiil of the (1)1)1),. I- -,|j,.|.

IMIII\ .'III, I ||H)\,,| tl Dill oil,'

H' coin,';,. r

\^ hole of I

t'ri)i:i til,. o-IoIh.

) a\oiil loiicliiiio-

!' -lick i> 111,. II |1||,|„.,| (i,||||\ ,,^,.|. III,.

I" l\

II' iii,-ilin'ii\ !•( M) as h

!< [iai|)(i)ia| coniiiiicHNa.

1 h ! .IppllC-llioll ,)f III,. ,',)|)[„.|- sti

"'i.ill\ (liiriii- the lii-st f,.u .,,,|,|

|iiv\ ioii^ls instilled, hut it

ik I- \ei\ painful

|)|)lieatioiis. (',)cai n niav

It i«

does not pieMiil the iliteiisc
smart inn-,

since this i-

it i'- not (|,)ii(. lii-sf 1)1, .1,1

iii:|)ortant lo stait with ih,. ii|)|„.|- f (>'ii:

'""-' t'i'ected and most difiiciilt to ivach; if

'atielil will make it

pliarospasin and the str

It nnpossihle atteru 11(1

Hiixlcs of tl

It Uscje

H

q>pl\ <'<.pper loo-entlN : it must |„. fimilv rtihhed
le coiijiiiiitiva. Sonic of tj If siilphat

teals, and should I)

e (llsso|\es III tile

-nice it i- rv nrdatiii^ to tl

•|'|><''l up with a pad of drv uool,

ic cornea.

i-ontr.aindicalion to tiic use of th

annus is no

th

fOppCl- stick. I)llt (jllit

' " ^''l•se
: cop,),.,, sulphate applied t,, the lids ,s the I.est

treatment tor paniius. Tl, V panniis itself js not treated

(•oriieal ulceration of
'lii«ctl\ ,it all. On the other hand.
anv kind ordeore,. is an ahsolute contraindication : in tl

cases. e\en if |)aniius is prisent.

lesc

rehance must
l^cr nitrate until the ulcers ,,re healed. Cntortunatd

on

-il\er lias lit
-P '

i .c influence over the t raclioinjitous
pi-ocss. ul.ereas that of copper Is undoubted.

Tl •••'pper stick must he applied once daih. otl

1- certain to run on indetinitcK. Sublimate lot
th

is ordered for hoi lie llM' as befor,

lerw isc

lOIl

III most cases of t laciioma the treatment Khisetj \m|
siillice to briny about thai condition of .tmeliorat
i> UMially described as cur,.. ]{

liiiu M.oneroriat.r. ac.ordino- to the lenntj, and assid
"'t treatment. I am doubtful myself ulu-ther trad

ion uhicb
elapses are common, occur-

uitv

ever really cured b\ the iiielho,|s ;,d,

lohiii IS
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•>o,s i)Fsi;.\si:> oi' iiii, \:\\.,

/'/

••>

llirn |)i(->((l lii^illicr \\illi iikkIc imI.- \'i,nr ,(ii,l .ni' di.mii

III a liiin/iiiital (linclidii Iidiii om iiid ,,\' the ((i|,| |,, ||,,^

otlicr. 'I'lic told nl'IlK' foriiiN >li()iil<l ill this

I I'iniicr In tiinroiinliU mannlid. and ail the

lolliclcs s(|iu('/((| out. Soiiir rcconiincnd

llif iiiiiiicdiatc a|i|)licati()ii ot' Mihlinialc

-oliilioii (1 ill '2(»0()). but it is l)(st siiiipis

to a|i|)ly cold <oiii|)i vssis, since tlicic is

al«a\ s considciahli' n-.-ict ion.

It the tolliclcs ill tile 'l[)|ic|- tornix arc

\v\\ lari;c and closcK packed it is uc|| to

(•oiiinicncf treatment liv c\cisin^- tiic fornix,

'riicrc is alua\s a rfdiiiidancc of tissue jiere.

and noe\il results ensiie The ii|)|ier lid is

e\(rtcd doul)l\ (//'/. |). !)4) so as to expose

the retrotaisal fold conipletel v. A silk

-iitiire is then passed tliroiM.-h the fold at

eaeh end. IJy draii^iiie' on the sutures the

«hole fold is drawn out. It is then excised

\^ itii scissors.

I'anniis rc(juires no special treatiiieiit, but

corneal ulcers must he treated on Li,-eiieral

piiniiples (//,/, p. ii.'Jl ).

Ilynieiiic treatment must he carried out

>o far as |)ractical)le. The iiiHiix of alii'iis

into the east end of London has made
trachoma a si'rioiis menace to our o\mi

/
popiii/itioii. Tilt' I'xclusion of trachomatous

FULL s,tc
'''""•^ i^ iiri,'ently demanded, 'i'he isolation of

I'l':. 111.!. trachomatous school children is heiui;' cariied
Km,|,,,s,-,,ii,.,-

,„,, 1,^. ^1,,, M,.t,,,,,„|i,,,„ Asyhmis Hoard.

Tubercle of the Conjunctiva is rare : it

neaily always produces ulceration. Con jun(ti\al ulceration

should aluays sUi;o-est ciMier tin' presence of an imludded
torelo'li Modv or :t 1 1 liieienloi is in- si nli i I i t i.- I..vl..i,

h



i)i>i,\>i> ()i rill. ( oN.ii \( ri\ A. jti!)

'rulHTilf ocfiir-- ill -cvcnil loriii- : (1) ^iii.ill iiiili.'irv

iiUn- ii-ii;ill\ nil tlir |)al|)cl)r;il colljiiiicl i\ .1 ; ('J) ^r.iiiiilcN

(III llic |i;il|irlil;il coll
|
lllK t i \ .1 rc--i mlilinn' t r;iclioili.i tollicio

(I'il;. IOI-i; (•}) i;cl,il iiioii> cockNcoiiili like excrescence^ on

I lie IoIIiIccn; {\-) |i(il\|ioiil | )e( I lllicl ll.ltei 1 ollli;l'o\\ t Iin. 'I'lie

( onjiinct i\,i iii.u Ih> ;iil'ecte(| Ity e\tcll>ioii of lil|iils tVoiil

111.- i:-ice.

Till iireainiciilar icl'iU'l i^- I'ttfn eiilar^cil ami nia\ -iip-

niirale, 'I'lie ilisea-~e i> cliroliic. and llie illcel^aie iliiioleiil.

'I'lie [)atieIil-> are

ii-iiall\' \tniiie-. ami

olteii tree tVoill

clinical ^ili'ii^ <>l

I illienailoll- (li>ea-e

eUevv here i li I lie

lioilv. 'I'liere i-- \er\

little (lolliit that the

legion may Ih' the

[iriniaiN -eat ot

liil)ercle, the bacilli

heiiie- inoculated into

iiiiniite al)ra>i()ii>. ^

which are prohahlv Ki'.. l"i Tuti.iclc .if tlic .•ii]iiuiMii\:i

I i. ii

"

t AltiT Kvrc.)
,iU\u\> [)re>eiir in tlie

coiiiunctiva, caii-cd hv dn-t. Tlu'i-e is litth' |>ain or

irritation unless the ulceration is e\tensi\c

It i> not iiii|)rol)al)le that tlii' second ty|H' is tVe-

(jiieiitlv iiiist.akcn tor tnichoni.a. .'iiid it is jio-sihle that

it is cured l)v the trcitmcnt t'ouiidcd on the wronj;-

di.'ie-nosis.

I'litliiilii'iii. — Scra|iiiins may show tubercle b.acilli.

Section- show tvpical ii-iniit -cell svstenis. In doiibtt'iil

cases inoculation e\|Kriments should be made.

YVm//;;/.;//. The disease should Im> eradicated, more

O.K. 14
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.

coiijmicliv.'i >li()iil(l 1h' i\(i-.ci1. (ir if lliis i- not ti ;i^il)lc.

tlioroiiiiliK -(Tjipid Mild (•iiili risi (I.

Ill|rclioiiN ,t\ llic l.-iU'-l Iniiii of I i ilxrci 1 1 m |i,i\c LilMM

fiicoiir.'iniii^ ri>iilK. .•iiul -i ilicnii |iiiicl iv ,i I iiijict ion- of

- |lt ! Cflll, HMJlUHol CItodx file |||,|\ 111' cIMnloMd.

I'aIcIIn.oii Io llic h|o1)c is |iidl);il)l\ laic. If |)i(ilon;^r(l

trcjiliiiiiit fuiK and ilir (Iimhm' -|iiiail- il iiia\ he imcc-sjiia

I o cNci-c I 111' r\c.

Syphilis raidy iiiaiiifrs|s iUcIf in Ihc coniniu 1 1\ a.

1 Iccralion ot' llif |)al|Kl)ral or -till nioic of llir hnlUar

(oii|illi(ti\a is aluavs siin-ixcsl i\ c of Ihc coiKlil ion. ( N.

-

Cliap. X\I\.)
Sonio Rarer Forms of Conjunctival Inflammation.

One oi' tvvo rarer foriii> of intlaniiiial ion of tlic coniiincl i\a

(Iriiiaiid |)us>inn- notice since tlie\ iiia\ lie niislakeii tof

tliose all'ead\ dexiilxd.

Conjunctivitis caused by Drugs lAtropin Irrita-

tion, &c.).~S(mie [leople aic part idilai 1\ misc( pt ihlc t,,

atropin. and more rarely to oerin and ot her drui;s. 'ocallv

applied Io the (•oiijiiiicf i\a. The h(U hecoiiic >uollen,

tense, and red. in fact erysipelatous. I'Aaniiiiatioii of thi'

(•olijniiciiva uill often -how follicles, and even lareh a

nieiiihiane. 'The cause is ohsciuc : soinctinies the condition

si'cnis to he due to a special solution or hiniid of the druii',

owine- to some impurity. Woikeis with crvsophaiiic acid

suffer from conjunct i\al irritation, and proloneed internal

.idministration of arsenic causes the same eflect. The
dust of teak wood is particiilarlv irritatinii' li> the

conjiincti\a.

'I'll iitim iit.-~\\\ atropin in-itation the driiii' should he

avoided. If a mydriatic is imperatixe. sonie other should

he siihstituttd. ../(.. duhoisin sulphate. O') per cent.;

scopolamin liwlidhromide. ()-^."j per cent, to (l-.") per cent.,

or hyoscin. ()••) j)ei- cent., may he used, hnt to\ic svmptoms
sometimes occur. It is said tli.it ;itidiiiii in;iv I... ,-,.i,f ii,M.,,l



I)l>l,.\>l> Ol llli: (ON.II N( I |\ A. :^l

il i- >cni|iiil<iiiN|\ kipt ,i«;i\ tiitiii till -km I >\ ( (i\ iiiii^

till' III!-- with ;4l\( ililir iir iiilitliii'lil iip to tllr lii.llnlll-.

I'lir rini|iiii(t is.i xMiii ncoMT- attir < i'---.it imi ot the

laiix, liiit asl riiimnl lut loii- accrlrratr t In- ciiri'.

Spring Catarrh {Srin. I • i wil ('iiinnh). 'I'lii- i- a

nciiiiciit coiiimict i\ it w ()( (inriiiu \vitli tlir nii-it ut lint

vwatliri', ami t Iniitnrr latlirr a --iiniiiirr tlian a -niiii^

It iv IoiiikI III \iiiini; |ir()|)|r. ii-iialU hov-,

iti>.

ri ilil|ilallll

a-M)Claliil \\ I Il till' Usual -\ iii|)|(iiii> 1)1' iiiilil ii)ii|iin<t i\

H iiniiiiij', itcli

iu^,>(iiiir |iiii)i(i-

iiliiiliia, anil

a('r\iiiatiiiii arc

till' (iiiif

i'\i'> area

Itotll

tiictiil.

Ill till' ciiolrr

liiiilltlis t III' run

ilitiiin suh'-idi's

anil ti'iv

I'llll l)lr lilt

irs with the

I'i'tiini of hrat.
l-li:. liir>. Tiir |iiil|'i'l.r,'il I ii'iii 111 ~|.riii J .'iiuirrli.

|)()fa(lic,'riic (liNcasc i met with ainon^>t all (•|a>M-N,

anil iion-runtati'ioii-. It ha> hccii attiihiitcil on iii.->utficifnt

^louniK to the action of the actinic lav- of the siH'cti'uni.

Two ty|tcs of oltjcctixc siti'M'- arc nict with: (1) ; ic

palpchial form ; {'.i) the hulhar form : both mav he

combiutd, hut thi> i- relatively rare. 'I'hc palpcijial form

is easily rcconiiiM'd if typical. On evcrtini;' the iinpci' lid

the palpebral coiiiimcti\a is seen to he h\ pertro|)hied and

mapped out into polyn'onal raised areas, not unlike cohhlc

stones (l'"iti'. !()."»). The colour is hhiish white, like nnik,

and this appearance i> seen also <)\er the lower palpebral

oiiiimctua.

n-^



II

'-'I'-' IH^I. \>l- (H I ill, 1,^ i;

'I'iii li.d l<i|i|)ril iio.j MM > .111' h.lld, .IIK iiHi-iNl cjiii (|\

111 iltii-.! lilMiiii> li-^tii-. hut tl

t liicknici I, "\\ II

I'' l'|llMll ll I\l
I III! II

lU II--C Ik IIk' lllilkx lillr. I II verticil

^<<l lull tli('\ n-Miiihlf ciiciiiiivall.iti

In ic( ic\ I CN ,11 • |llt>.lit III I liriii III nr,;,t iiuiiil

l|illl;i'. I''.(i^ili<i|)lill(

)< r^ .mil iii,i\

Im' tiMlllll III I III >i lid
I

'I'lll |l.tl|M'l)l'.ll fill,' .,111111)1 !). |||i^t,ik, II ltt\|)|,,i|J ml ll

I1M\ l'i">riiilil( I 1','irliiiiii

llHi'. I III' ll riilniil III' 1

1

'fli.' h |)|' 111 |i;il iiiil, I ic lllllk\

(Ii;il;i(lill>l H niiiiici

Mli>t;tkc.

'i'lll- liiilli.ir tiiiiii i-.

"' ti>iiii\ tl iiii|ilii'aliiiii, ,111(1 till

I "c.ll liti u ill iixi.ilU |iir\iiitIII' III III)

li'>^ cliaLlctrriNtic. Ill it |1,,.|

"•ill I'l' llllrkriiiiin- ;,t til,. Ill,,

I

a|>|ll'.ll'.lll(l'. ,111(1 ;i|m, iiiilkv. It

c I-. a

llillll>. liioic ^cl.itliiniiN II

iii.'i' Im' IIIll^lakcli ti

|ilil\rli iiiii.'ir {(iiijiiiictiv it i-

III liiil ll ti)iiii> tl IC Icsl

t llllllnli t l|('\ ,'II'C |( .,, Ill.irkcd

nils |!i rs|>t (Itirilit; till' cold lll(llllil>

VTIOIIs ((Hill, lie, ti,, lis IMMT >ll|),r\(IU'. ,111(1 the ll|ti|||,',tl

|>r(ii;ii<i>is is u(„„|.

/ /I III III: lit Is 1)11purely s\iii[,l()ii iiileil

sliDiilil he uorn. I lie irritation is hest relieMii 1

leak .iccl ic ,ici(i. ut

i;l,'isscs

)V \erv

ut. I. to -
\ 1.

relief, (ieiitl

of \cll(H\ o\i(|e ot

kiireiialiii iiives teiiiporarv

lassae-c uitli tiic upper lid after appli(afi( )ii

merciirv oiiit iiieiit or 1 - !2 per cent.
eiiaiacol oiiitiiieiit is hcneticial. Ast riiii;',.|it> are lianiiful

i)oroo|\ceii(le has hen reconnneiided, uit|

iiitei'iially. I'.xcisioii of t|„. nodiii

I arsenic

O l»C llscjcs•Ills t

Ophthalmia nodosa

es, soiiictiiiies aihiscd.

Is ,1 nodiil.-tr conjiiiicti\ itis uhicli
in.'iy he mistaken foi- I iiIhic Ic -pscudo-tiihcrciiloiis disease

>niniicti\,'i. It is ^Uu' to the irrituti.,11 of tl le liaiis
ot tllc C(

of cert.iiii (••tterpilLus, .,nd tlu^refoiv ;il«ay> coimneiices in

tlie late suiniiicr nionths. Small semitranslucent. reddish,
or yellouisii (.rey nodules .ire formed in the conjiinct

iiid sometimes in the iris. (

)

|iincriva

II mu roscoiiical examination
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liiili^ >iii riiiiii(|c(l li\ ni.iiil cill- mill l\ in|p|Hi< \ li - .iic

li iiiikI.

Ti' III nil lit. 'I'lic iKxInIo Ml llir <iiii|iili(t iv.i -linuld l>c

i\(i>(il. ( )tlu-r" IM' tlic I iiii(lilii>ii i- htatcd on i;i im imI

|iiiii(i|ilt-..

Electric Light Ophthnlmiu iPhotophthalmiiK. 'I'lic

lilt i;i\ inlet rav^ i )t' t lif dt . t lie lii;lit , is[Miially(it' tlic arc

laiiiit. iiiav <aii>c ixtiiiiii' liiiriiiii^' iiaiii, la( rvmat iciii.

|)l()t(>|)li(il)ia. I)l(|iliar()>|ia-.m, ami N\\(lliim' "' ''"' [•iil|"'"nl

(()ii|iiii(t i\a and let lo tarsal t'llcU. coMiiiiu mi a ttu lioiir^

latci-.

7'/' iiliiii lit. -( 'olfl i()in|)rt'NM's.dai-k ^la>^r-.aiid a-~t liii^iiit

lotion^.

Snow Blindness.- -'I'lll' caii-c and >\ lll|lt()nl^ of ^hm"

lilindn<s< arc the ^aiiie a^ of electiic liu'lit ti|)litliahiiia.

Smoked Ol' oraiiife tinted (not hliie) ^|a>^e^ should lie

iwed a- a |iro|)h\ Inet ic ni(avnre. 'I"he treatment i- the

same as tor elect lie li^jht ophthalmia.

l)K(.K.\h ii.\ri\ I- Cnwcis i\ rni. Con.m V( ri\ \.

Concretions (.S'//». " I .ithinsin").— ( 'oncrctions occur

as minute han. xcllo" spots in the palpehral conjunct i\a.

riie\ are liwr to the accuimihit ion of epithelial cells and

inspissated mucus in depressions which ari' calli'l Ilenlc--

glands. 'I'hev ne\er hecome calcareous, so the term is a

iiiisuomer, l)ut thev are so hard that \\ hen thev project

from the surface the\ scratch the corni'a and i;i\e the

sensation of a foreign hodv in tlu' eve. 'I'hev art' conuiion

ill I'lderK |U'ople. 'I'here is no reason to attrihnte them

In t;dilt. hut uiicai'id deposits have lieen ol)ser\ed in the

p.iliieliral conjunctiva of noiitv iiatients. ( 'oni'i'et ions

should 1)1' removed with a sharp needle.

Pinguecula is a triaiijrular patch on thi' conjunctiva,

;., ..!,i,...i 1 ,....:.. II.. ti ,., 1 .
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!

•Inst, uiiul, ..ukI s,, OH. It occurs in the ditvction of the
palpchivtl aixTtmv. the ,i|)c\ of tlic trianiilc lu.iiijr jiwjiy

fioi.i tlic cornea. It aHects the nasal sirle tiist, then the
t<ni|)oial. It i> yellow in colom' and looks like fat, whence
the nam- (piiioiiis. fat). It is not due to tht, hut t(. an
excessive development of yellow elastic tihrous tissue. It

is particulaily coiispicuous uhen tlie eye is inflamed, since
tl;e pinyiiecula remains relatively free from cono'estion

:

mistakes in dia-;iiosis may then occur. It rc(|uires no

l-'i<; lilt;. l't.TVf.'iiii,i.

treatment, hut may he removed if the disfiourement is

H'reat.

Pterygium
i -rt'pif. a wino). 'ri,is is a peculiar

cucroachmer.r of t!ie conjunctiva on t'le cornea (Fiii\ lOfi).

It is triangular in shape, and -,\ hen single is always upon
the nasal side; when douhle the temporal one has
developed later. It is derived from pinnuecula. It nnist

he carefidly (list inti'uisjied from jis, mlit-pt, rii(iiiiiit. mIu'cIi is

dy\i- to the tip ufa fold ofchemotic conjunctiva hecomiui;-

adherent to an ulcei- within thecoineal mar<-in. It mtv
occur at anv paH of the cornea. Tir,' conjunctiva theii

fornisa hridneo\c;- the limhus, and a fine nrohe can alw.iv-.
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l)c |ia-<>f(l luui'iitli it, uliicli i^ not pos^ibU' with n true

[)t( rv^iniii.

Tin- apix of tlic ptii-vj^iuiii i^ usually blunt ; there is no

iileei- iu the cornea hevond it, as fonnerly deseribed, but

there ai-e often --niall opaeities. In tin early staj^e the

ptervu,iuin is thick and \ascular; it advances over tlu'

coiiK'a and niav reach the pupillary area and interfere

with \ision. When it ceases to ji'row it becomes thin and

pale, but never disappears.

'I'lu' true pterygium i> a sin<ile Liver of conjunctiva,

a<llHrent in its whole lentith to the sclerotic and cornea,

thoutdi onlv loosely, except at tlu' apex. The area of

adhesion is always smaller than its breadth, so that there

are folds at thi' upper and lower l>orders.

Pteryifium is not due to a fold of conjunctiva beinu;

drayii'ed across the cornea by a progressive ulcer as was once

tauii'ht. It is pi-oDably (\uv to malnutrition of the cornea,

resultinjr from the pini>uecula. (iranulatioii tissue grows

in and invaifinates tlie epitlielium. destioying Bownian".";

mend)rane. \Vhen it ceases to jjrogi'ess dense fibrous

tissue is formed.

'irratiiKiit.— Pterygium is best left alone unless it is

progressing rapidly towards the pupillary area, or is very

disfiguring. The latter reason is not of nuich weight,

>ince it cannot Im' removed witliout leaving a scar.

The a(>ex of the pterygium may U' destroyed with the

actual cautery. H( inoval is effected l)y seizing the neck,

near the (orneal maigin, with fixation forceps, raising it,

and ^luiving or dissecting the apex tVom the cornea.

Care nuist ln' taken not to go too deep. The pterygium

is freed ti.im the sclerotic for alH)ut half the distance

towards the canthus. Two converging incisions with

scissors separiiti' the anex and greater part of the body.

The conjunctiva is tiieii freed from the sdi'rotic aboxe and

hi low so .is to admit of the two ediies iH'iuL'' sutured totrether.



•na DISKASKS OF 'rilK kvk.

rtfrvi;iiiiii soiiictiMUs ivciirs (iftcr ivimomiI. This mjiv
l)c oiilv .•i|)[);(ivnt. ouiiin to vasciil;uisal ion of tli,. ({.niKlcil

area. It' it actually ic-foniis and fxtciKlN towards tlic-

piipillaiv ai'fa, it imist ayaiii 1k> rciiioMd.

Si MITOMAIK CoSlll ll<l\s.

Subconjunctival Ecchymosis, due to the niptmc of
small \cssHs, tVccjUciitly occurs. It may ]« the result of
direct injury, oi', more comir.only. occiii- spontaneousjv.
Very minute ecchynioses. or po.ssihly thromboses, are seen
in sevi're conjunctivitis, especially pneiimococcic. Lai-«i-er

ones accompany seseiv strainiiiu-, ..specially in old people,

C'l., on lifting liea\y weinhts. \omitin,e-, \c. In these

circumstances fluy indicate a weakness of the vessel walls,

and sliould he ri'uarded as a danger signal. Other sii^ns of
arterio-sclei'osis should he sought in the fundus ocuH nnd
elsewhere, and, if found, warning of the possibility of
cerebral lia'morrliaiie iiivcn, with appropriate instructions

f(ti- its avoidance- W ry freijuently no such sioirs can be
discovered, and the condition, thoui;h unsiehtiv, is tiivial.

Subconjimctival ecchymoscs are not infrei|Uentlv seen in

children v\ith uhoopinn- counli ; they need arouse no
anxiet V.

.More si'i'ious ;ire the laroc subconjunctival ecchvmoses
whicli sometimes follovi blows or falls on the head. 'I'hev

may then be t\iU' to extravasation of blood alony- the floor

of the orbit, the result of a fractui-ed base.

The impoitance of subconjunctival hiL'niorrliaiiC is

always symptomatic, sin<c the eye itself is never en-
dai libeled.

7'/<'//////, ///. -The blood becomes absorbed in from one
to Ihne weeks without treatment. Hor-ic lotion is usuallv

ordered as a placebo. Diorrin rrrav Iv used to accelei'ate

absoiption irr youno- patierrts. i)ul should not be errrploved

ill elder Iv subjects with aiterioscleiosis.



DisKAsKs or Tin: conjinciua. 'jr

Xerosis (Si/n.—Xi riiplilli((liiiiii)
(

.ftl

t 'yi'V. <lrv) i- a (lr\,

liisticl('>> coiidit ion ot the ((iiiiiiiictna wliicli occms in two

i;roM[)s of {-UNO : (1) a^ ii N('(|iu>l of local ocular afKrtioii ;

(tl) a>>ociatc(l uitli jri'iu-ral (li>casc.

'I'lic first type is a cicatricial (Icycncration of tlic

coiijiiiicti\a— (a) t'ollowiiiir traclioiiia. I)in"n>, nciiipliitjiis,

(li|)litlicria, \-c., coniiiicnciny in isolated sj)<)ts, nltiiiiatclv

involvino- the wliolc conjiiiictiva and corni'a ; (1)) follow ini^

cxpoMiii', <\iw to cctroj)ion or proptosis. wlicrchv tlic eve

ot propi'i-ly covered by the lids. As the result of the

penipliiiius the

w II

are affection of tl le coiiiii ncti va withth

cicatricial contraction of tlu' conjunitiva nwiv 1h' extreme

1 pro<iressi\e. a sort of keloid condition iH'inii' inducedaiK

///(// sJiihihiiKi III till ijtiiirtirii): the lids may tlieii

be (juite adlieri'iit to the irlobi', the cornea lH'iii<i; opaci ue

in.ike sk

In th )tle otner ;r<)U|) of cases xerosis occurs in a mild

toriii, found in children, usually l)ovs, accompanied by

iiii;ht i)liiidness (Chap. XX.), and characterised bv small

liiaiiifular white patches on tlii' outer and inner ^ides of the

•oinea. covered by a material resenibliii"- dried foam, which

i^ not wetted bv the t

the sunimer month

I'HIs. lie cases usually occur duniiff

lid the cliildren are not coiisnicuouslv

ill-iiourislu'd. A similar mild form, also associated with

nii;lit blindness, is met with in adult.- in some countries,

' .'/., India, but seldom if ever in Kn<;land. \ severe form is

found in niarasinic childri'ii, associated witli keratomalacia

( mil ;J) iiKl necrosis oftl le cornea.

I'litliiilDifi/.—The chief chaiu'-es are in the eni thel lum.

\\hi ch becomes epidermoid, i.i., exactly like that of skin,

1 horny layci's. Tiii' foamv spots aic"itli orainilar

<IU(e to horny epithelium, which iKcomes cast off into the

I i>n|Uiictival and acciimulatt's in tlu' lower fornix.

Ouiii!.!,' to this clianf,fe the epithelium ceases to secrete

IIMU U> It becomes drv ; a certain amount of \icari



II,s DISI.ASKS OK THi: \:\]].

,i(ti\ity is >ft ii|i in the .Mcilxmiiaii ylaiidN (("liap. XXIX.),
uliicli covci till siirtacc uitli tlicir tattv secretion. The
waterv tears then fail to ninistt'M tlie conjiinetiva. The
so-called xerosis haeilli. which are pseiiilo-diphtheria

l)aciili. li'row |trotnse|\ imdir these conditions, hut thev

ha\i' no causal i-elatioMs|ii[) and are of no ini|ior-tance.

It is to he noted that xerosis has nothiuji' to do u itii

any failure of function on tiie par) of tin- lacrvnial appa-
ratus. 'I'he conjiinctix,! can he (piite etficientiv moistened
hy its own secretions alone. If the lacrvinal inland is

extirpated xerosis docs not follow. If on the other liand

the secictory acti\ity of the niend)rane itsi^lf is impaired
xerosi, toliows, in spite of noinial or increased hicrvmal

secretion.

7V' ((/y/;/ H^ — Xlrosi^ i^ a symptom, and its treatment

must thi'i'efore he purely symptomatic. Local tri'atmcnt

consists in reliexiuii,- the dryness with horic acid ointment.

oli\eoil. nnlk. weak alkaline solutions, \c. : smoked ^'lasses

should he worn.

In the marasiin'c cases rcstoi'ation of normal nutritu;:! is

the all-important aim. thounh the |)ati(nts lia\e often yone
too far.

Ci srs AXK TrMoi Its.

The only connnon oysts tound in the coujunctixa aiv

du( to dilatation of lyni|)h spaces. When small these

often foi'ni rows of little cysts on tlu' hiilhar conjunctiva

{l/inil'lKDiin' 'hfsis). Occasionally siuirle. thoun;h nuiltilo-

cular. cysts .icfur ^ljiiiij)}i(tnfiiniiiii). Larger retention

cysts of Kiau-e"s accessory lacrvmal irlands occur in the

upper fornix (( 'hap. XXIX.). Suhconjunctival cvsticercus

;md hydatid are lare in I'lnylanil. Non p n-asitic cvsts

recjuiic siniple removal of the anterior walls.

Tumours of tlie C(M!'nucti'..'! h:!'.!' .1!! ;! fiisd.iT.C, lis Ik-



DISK ASKS OK 'IHK COVirNC "i'lVA. ;^li)

|i(ilv|)(ii(l, ouiiio- h) tlic |»( i|utii;tl inovciiu'iits of f lie ^lolu-

,111(1 lids.

I'lijiilliiiiHitfi orciir at tlic inner niiitliiis and in the

toiiuco.

ma

In tlic latter position tluv niav Im' mistaken tor

coekMonil) type of t uherele, hut the in<iivi(hial li-aHets

y l)e se|)arated hy a prolu'. They should he snipped oft".

Sniijili HiKiiiiliiiiiiitii. irenei'allv polvpoid, often ;^ro\\

from tenotomy wounds (»r tlie sites of t'oreijiii hodies. Thev
c-ousist of ordinary e\nl)erant y-ranulation tissue. Tiiev

I'm. Ill •cniMiiil III' the (Mil iuuctivii. in a sniiiiuiiai iimisiial siriMti'.n.

N.itc the lia ir-

are connnoii in empty sockets after excision, and at tlie

site of chalazions which have Ix'cn insufficientiv scraj)ed

iChap. XXIX.). Thev sliould he removed hv scissors.

/••/"/, riinintii, also (;'enerallv pol\|)oid, oi'cui' ii •kets

Tiny may he soft or hard, and re(|uii'e sim|)le removal.

.\irri or c'lihii'intal tiiitlis are not uncommon. Tliev are

vliite i;-el;itinous or pinniented nodules situated hv pre-

t( icuce at the limhus or

iia\c the same structurt

tlnear Tlie nlica semilunans. Tl e\'

e as in the skin — groups, otteii

.iKeolar. of "na'vus cells" in close connection with the

....:ii...i: 'I'l, :, 1 I . 1 .



'lUO DISFASKS OK 'IHi: V.W..

|»iil)(ity. larcly luc iiio iii;ilin|i,nil . 'I'licv --lionld Iw

cxciM'd.

I>i iiiKiiils ;iic Iciiticiilai ycllou ttinunir>, iiMiallv iistridf

the corneal inainiii, nicist coninioiilv af tlic outer side

(Im^. lOTt. Not iiitVe(|iieiitly tliei-e is a notch in tlie

upper lid coirespondinn- with ttie position of the tumour.

'I'hey consist of skin in an al)nor'nial situation, with

epidermoid e|»itheliinn, hairs, seiwiceous >;lands, Kc. They

I'"'- 1""^-- I'lpilliiliMfii:, ,,f til,. ,(,iiiuiicliv;i. from a -cciiim ( • i\).

are coMirenital .•uid tend to orow at puberty. Tliey should

Ih' remosed.

l>i ritin-lij)niiiiit(i or liJini-Uittii tiimnuis are coni;eMital

tumours fomid at the outer canthus in babies. Tiiey

consist oftil)i-ous tissue and fat. sometimes with dermoid
tissue on the surface. They ai'e not encapsuled. The
main mass should bf removed, but it will be found that

the fat is continuous with that of tlie orl)it : care must
l)e taken not to injuri' the extrinsic nuiscles.

Surcniiiii is lare. It occurs at the lind)us, is usually

piii'menteil, and most of the patients have been old.

Saicomata spread over the surface of the j-lobe, but
rareb' ptni't ra.tc it. liccurience .'oid uiii ,'-}:•-•>. :u-::-- ^i.



DisKAsKs oi' ini; (on.fi n( in a. OO]

clscwlu re ill till' ImmIv. Tlu'V iiiav lie iilvcdlur—derived

t'roiii ii!L'\i—or round or Npiiidk' i-elicd. Tliev iiniNt Ik-

iciiioved lis freely as possible and exai lined niii roseo|)iejdlv.

On the sli;,ditest si^n of reennenee the eve niiist Ih' excised,

and if recmrence a^aiii taki-s place the orbit must Ih'

( xeiiterated.

l'.jiilliilio\n(i occurs par excellence where one kind of

epithelium pas>es into another, hence in the eve ciiieHv

at the liiiihus ( Fi<.-. 108), and at tlu' edoes of the lids.

Papillomata in old people often take on malignant pro-

liferation. Like sHicomata, e|)itlielioniata s|)read o\i'r tlie

Mirfaceand into the fornico, rarelv penetrating the iflolw.

TIk V have tlii' characteristic structure. The treatment

i- the same as for sarcoiiia : it is well in both cases to

cauttrise the base with tiie actual caiiterv after the first

remoNal.
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niM \Ms Of rill. ( (iii\i .\.

'''"' i"'<i''l inipoilaiKc of (Hmum-v of Ihc ,,.nic.t

'\v\>r,uU upon th,. fm-t tliHt lli.v oft. 11 Icav |M.|inaii.nt

"[),i(iti.s „l,i,|, MTioii^ly lou.r til,. Msiial acuitv, \\liil.st

IIh' coniplicatioii, Hl,i,-|, nc.t iiifiv,|ii.'iil Iv .ittniil tliciii

limy ll'.ld to tllC |()^^ of til,. ,.v,..

Imi.AMM ATIO\ OK Till-: CoilNKA ( K I li .\ II lis ).

Intianmiatio-i of |lu. ,.„,.,u.;i ,„ay In. i.niiilint or noii-
I'li'iihiit. An iiniu.'MM. amount of w^vnuh has I,,.,.,,

i\vM>ivi\ to influnnnution of tlu' ,.on„.a from tli,. (.arli,.st

i.n,.stiuation. of Houman (l.S|<)) onuanK. an.l mud, of
oiii' knoulcju-,. „f inHamniation in ir,.,,,.,;,] is ,|, .,;,,, | tV,,m
tli(.s(. rt..s(.arclus.

Purulent Keratitis, Ulceration of the Cornea. -Puiu-
Iciif keratitis is nrarlv always cxoo-tnou., ,.,,., ji j, ,|,„,

t<. pyouvnic ornanisnis uliid, i„va(l(. tli,. (...riu.a from
^viti.ont. Tl,.. first liin.of .K.f,.,,,.,. is the ..pitliclium. It
lias Ik,.,, ,,oint..,l o,it that th,. onlv o.ifanisnis uhid, aiv
knouu to I,,, ahl,. to attack normal t.intl„.liu„, ar.. ti...

-onoroccus an.l tl„. .Ii,,htl„.ria ha-'illus ; l„,t n,,-u,v
(.thrr hactcriaan. .apahl,. of pnxhuino- ul,.,.,at io.i. notably
the pi,fni,,(ii.o(cus.

Wl,..,, «,. rcm,.mlMr the ,.sp,,s,.,l posifi,,,, ,,f th,. ,.oi ,„.a
It Is not surp,-isn,n- ||,al ,„i,,,,t,. aln^asious a,v ,.M,.,M„.|y
'•'•""""II- 'I'luv .-iiv pn.l.al)ly of ,.x,.,-v,lax , ..•curri.i.cc".

I)ut .•tlur tact,.i's hav,. also to 1.,. ..•ckon',.,! uith. I'atho-
j^fuic- r)rgai,is,i,s of hii^h \ iii,l(.ni:r uiv not alu:!.-- -vrv-vnt



1)1 ^i:.\?- lis or iiii . (OKM'.A. 00;J

ill III.' riilljiiiii'l i\al vai , ami if II ii'V air. as is ofhn till-

111- 1'. tl r l'i'>i^ taiicr of 1 II' iioi'iiial t issni's lias III 1)( t; kill

ml II .•iiroiiiit. II iv loo ofli'ii forgot till lliat iioi'iiial lissllcs

\M Ii a liialtl IV 1)1 toil •ii|)|ily anil lyiiipli (lou air U.'ll

.'III ncil an'aiii "t aii\ 1 111 llir most viiiilcnl inviu Ills.

I'.MII \( illi Ilii M- |H'I loiii;'ril coiilaci is iisiially iirci'.ssiirx'

\|t.ti 1 troiii act 11; il al )rasion-< in, (iiy raiiscs of ijiniini- Ill'll

^|^ i>l.'incr of till' 1 pill riiiiiii all' iiii't "itii. Siicli all'

ilr\ iiiii'. aN in M'I'Us is. II (ri»is iliii • ill ilitiiiint niiti'il ion.

.1^ III ki I'atoiii; ilacia. .1.'. |iianiat ion as Ihc risiijl of (iMJ ma
iir iirm'ii-|iara Ivtii- k.r.' itilis. If cocain is irislilli'il loo

tiv Iv, 1 '>|)('cia l> if Ilir Iiil> art' 111)1 kc[)l closi'ii in till-

iiil rl'\a s. tl.C i'|)it iclii Ml l)((oint V iliill and is tinally

tlirou II

1

iiH. lliiici'

1 I

tlii> liiiii;- is 1 o 1)1' nsiil uitli can lion

r l)r
am! only iiihIit siij)i'|'\ isioii ; it shonlil scMom ifrMrl
i^nM'ii ill lotions for iisc at lioiiu'.

Malnutrition affects not only tlic cpitlidiiini hut aKo
111' w 11olc cornea. In haillv iioiiiislu'd coriiia' ulciratioi

Is a pt to lie ilci'|). Iiailiiin' to early |)erf()ratii)ii. anil

\ti'iisi\e, lesiiltiiiL; in h iilespieaii necrosis. Siicli septic

line to the attack of oiiiin,ii'\ ovoireiiic orir,iaiiisiMs,

iialaciH,oicnr after injuries in astlieiiie coniiitioiis In keratoi

lairoplithalniia. \c. Corneal ulcers are iiiiicli coinnioiu'r in

the lower orileis, doiihtless o\\in>;- to tlie ilefeeti\e resistanee

)f the tissues and tl I' more frei|ueiit exposure to injiirv.

In the coininonest form of suppurative keratitis the
loineal ulcer theri' is localised necrosis in the most

le >ei|uestriiiii is partivUlterior layers of tl le ci)riie;i. Tl

le coniiiiictidisintej^rated and cast oH' into tl

|)artly adhers to the surface of the ulcer. I'suallv th

\al sac, and

pitheliuiii is destroyed and cast off over

iderahlv lai'i>er than the ulcei' itself, and tl

to Houmairs iiK'nihrane. 'i'lie enitl

an area coii-

le same applies

leiiiim. lio\\e\er, rapidlv

advances towards the ulcer, <,nows over its ed<'e. and even
*i,.. .1,



!iie4 i)i>i;.\>i> oi iiii. l;^ i:.

Tlir iilci r i-. ii-.ii.ill\ ^aiU(r-->lia|)r(l, ami (lie «alU |ir<)i<tt

al)(>\c t lie iioi'iiial siiitacc (it t lif coiricH li^. 10!)), t>\\ iiiH to

till' iniliiltil ion III' Hiiiil In the ((iriiial lainclla', \vlii(li

(ail>i> tlicm t(i ^^^(•il. I'lic ^|iac(-> iictwccii llic laiiulia'arc

|ia( kcd \»ilh l( iiiiicv tc>. t(tr Miiiii' (li^taiicc aiiiiiiMl llir iilcii,

aiMiiariiiLC a-- a ^n\ /.niic nt iiililt i at idii. 'I'Iiin i- llir

iiioyrfssivc >ta!4c.

A line iil' <liiiiuical inn lui m-- a^ ni nr< m^i^ cUiw line m
tlic IiimU. 'IIic t(i\ni^ an- inn-t cnni i nt ralcd near tlic

ccntrf wht'ii' tluic arc lll(l^t (irii;ain^nis. A wall (it

|inl\nMii|ilicHini'lfiir Icncdcstrs turni^ a xciind lin<' nt

(iif'cnci'. At ;i ({'ftain (li^timcc the tissues arc |)nitcrt((l :

I'lci. lii'.t. \ iTl ir:il ^i .1 ii.ii iif :i I liriii'iil nil' I. >lii)wiii;^' iiilill TMi ion

(if tiir vl|li,|;illl iii |i|i.|,ri;|.

here tlic IciicdcytcN arc not [luraKscd or killed li\ t<i\in>.

hut exert their dijfe^tixe t'unetion>. niaceratiiii;- and

di^>()l^ln^ the ueeidtic ti>Mies. When the dead material

has hi'cii thrown oti' the ulcer i> xiniewhat larj^er, hut the

cloudiiie-s has disappt'aied. the tloor and edyes aie smooth

and transparent, and the reni'cssive sta'^c is reached.

Meanwhile \ascularisation has heen i^dini;- on i I'late \ .,

I'ii;. 1 1. Minute su[)er)i(ial \cssc|s urow in from the limhus

near the ulcer. 'I'liev siipplv the [lahulinn to icstore the

los> of suhstance. Sometimes thev are so I'xulK'rant as to

o\ei'ste[i the limits of utilitw <.</.. in fascicular ulc<'r

{ri,lr p. 2.")()).

When till' iilcci- has hecome vasciilaiisi'd. i'\cr\ thiiiii' i"'

i.i-..i);ii-;.<! t(.i- cic;!* rivjitio!!. uhlcli i -, carvie!! out c\.i!!!\

W-
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DISKASKS OF I'lIK COUM.A. '.)

;f ill otliiT (•oiiiu'ctivi- tisMH's. 'I'hc tised coiincctivi'

ti>>iic cells, luTi' till- foriK'al corpuMlo, dividf and fonii

masM'N of iiiiclffiti'd >|)iiid'u'->liaj)i,'d cells, over wliicli the

e|)itlielimti i,nc>\vs and i> lifted to its normal le\el. The

nuclei and vessels ;rni(liially disappear, and a n>ass of

fihi'oiis tissue is formed. Tlie fibres are not arran<red

leuularlv like the normal lamellfL', so that they ri'fract the

lie;ht in \arions directions: the scar is, therefore, more or

less opaipie according; to its thi kness. If it is very larj^e

and di'nse some of the larj^er vessels persist permanently ;

tlu' smaller ones disappear. Bowman's membrane is never

re<feiierated, and if it has i)ei'n destroyed, as is the case in

all l)ut very su|)erficiai al)rasions, some degree of permanent

opacity remains.

Dinini;; llie progressi\c stage thi'ii' is laciymation.

photo|)hobia, and pain, owinir to the exposnre of the tilirils

of the ophthalmic division of the tifth nervi'. Some of the

toxin'- elal)orated by the bacteria ditfnse through the

cornea into the anterior chambei', just asatropin does when

instilled into the conjunctival sac. Here they exert an

irritativt' effect upon the vessels of the iris and ciliary

i)ody. so that liypene i of the iris, with or without

definite ciliary injection, occurs. The irritation may be so

gri'at that leucocytosis takes place, and polymorphonuclear

leucocyfi's are poured out by the vessels of the iris > id

ciliary processes. They pass into the acpieous and gra\ itate

to +!ic l)ottom of the anterior chamlx'r, where they form an

hi/jiDjii/OH { l'"ig. lii")).

There are several important ficts about hypopyon

which nnist 1k' borne in mind. The pus cells do not

come from flic cornea, as was once thonghi. 'I'his is

proved by the following facts :(1) I)escemet"s membrane

is im[)ei'meable to leuco<ytes, tiiough fluiils readily pass

through it ; (!2) the cells sometime'- contain pigment

granuli's, ol)\iouslv deriveil from the uveal tract ; C-i) if

U.K.

'
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the nlciT lia> not pcrtor.'itcd tlic li\ [lopyoii i> >ti'iilf. Tlic

last tiict is (if Hie liicati'st impoilaiicc. I)<>tli tliioict i-

cullv aii'l piaiticallv. It shows tliat tlic Iciitocvtosis is

diU' to toxins, not to actual invasion of liactcria, wlii<li,

intU'cil, arc as in(a|)al)lc of uassinj;' thnainh tlic intact

Dcsccnict's incnihranc as aic leucocytes. It accounts tor

I he ease anil rapiditv uith uhich hypopvon is often

ahsorheil : it niav ile\elop in an hour or two. rapidly

disa|)pcar. and as readily reappear. Such hy|)()pyons are

verv fluid, always moviiiL;- to the lowest part of the anterior

chanihei- if the position of the patienfs head is chanii-cd.

The fact tliat the hyi)oiiyon is sterile has orcat |)ractical

importance it is unnecessary to i-ciiiovc the pus. as is the

lule in all other parts of the body; if the ulcerati\e

pi-occss can he sto|»|»ed the hypoi)yon will he ahsorhed.

'Die hvpopvon iiiav he so small that it is scarcely visihl".

heint;- liidden behind the rim of sdeivi which overla|)s the

coincii. It mav n'Hch half way u]) the iris, haxinii; a t^at

upper surface in accordance with the laws of ifravity. It

mav fill the anterior chambei'. wholly obscurinu the iris.

The lar<i;,'r hvpopyoiis are usiudly less Huid. ()wiii<r to the

formation of a fibrinous network which imprisons the

leucocytes in its meshes. Siicli hypopyons are much less

readily absorbed, and it may be necessary or advisable to

evnciiate tlii'm.

The scar tissue which replaces the di'stroyid portions of

the cornea usual' tills in the yap exactly, so that the

surface is level. If it is thin the ivsiiltiiiiX opacity is slijrlit

and is called a iidniJa (Plate N'., Fiji'. 1); if 'ather more

%/\(i-<^'J t\ dense it is sonietimi's called a nutiuUt ; if vci'y dense

(W<-t/^v'L/<^ and white it is called a /. (^^

jovcriii^' th( pupill.'iry

IHIIf

r .\ thin, diffuse nebula

area interferes more with vision

than a strictly liH-alised dense leucoma. so loiiu a> the

lattt'r d(H's not block the whole pupillary area. 'I'lie ici'son

is that the leucoma stops all the linlit which falls upon it
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(Fi.U- nO), whereas tlie iiehiila ivt'raets it invi-iilfirlv,

.•tllo\\iM.r Miaiiy ot'the rays to fall upon tlie retina, wliere
tliey hliir tlie iiiia'>-e fonueil hy the reHuJariy refracted ray>.

All opacity ihu-s not iieces>ariiy prevent the li<rht from
lieiiij;- focused upon the ret iiia iimnediatelv hehiiid it. 'I'hiis,

a ceiitial opacity of the cornea will not prevent the focnsim--

oi an object upon the inaciilar rejfion, for the ravs passin-r

throdjrji the clear peripli; ,rJ parts of the cornea will he
retracted towards the macula, only those ravs heinif cut off

"lii<hare incident t(. Uie corneal surface at the ()pa(|ue

ivyioii. 'I'here is thus a los> of bn.rhtnes.-, rather tiian of

^'"'• llii. ()),iirMl vrti'ci of M rnnical oiiacily.

definition, tl.ouffh definition will also he impaired hv the
superposition of a diffuse entoptic imajre of the opacity
upon the clear imaire of the extenml object.

When Howman's memhrane has iu'cn destroyed the
opacity is perniiinent, but even then it tends to dear more
or lesN. The youiiffer the patient the moiv clearin<r may
Ih' anticipated. The deeper the cicatrix the less it dears ;

perforatin<r wounds remain pernifineiitly opacpie. Tliis

fact is well illustrated by the punctures made bv discission

needles in needlin;,' catrract : they remain as urev spots in

the cornea throiij^hout life.

1-Atreniely thin cicatrices may Ik- almost or <|uite traiis-

paiviit. In them there i.-. often rJeHcient scar tissue formed

1.5- ,.



I

tillH l)lsi..\si> oi riii; i.^i;.

il

M) tliat the siiifacc i^ fl,ilt(ii<d or cxcii iiulcntcd. Sud.
conical /(/.c/.s can only i)f seen In caicfiiilv cxaniininn- t'lc

conical ivficx (ri,lr p. 100), |„it tlicv cauNC (•(.ii>i(|,Tal)lc

detect of \ i«ual acditv.

I'Voin tlic >aiiic caii^c (Icficicncs of >cai- tisMic^
tlic cornea may he iiiaiiedly thinner at the site oi' t!ie

nicci- than eKeNviieiv. 'I'lie scar may then hiilue

.il)o\c the Mn-t-tce. o\siiio' to incHectiial resistanc.' to
the normal intraocular pre^xu'i'. As the cicatrix heconies
consolidated the l)nlj;inn- may disappear, or it m.iv remain
peniianeiitly as an rrtnlir rirafi'u (kcratectasia t'ro-i

nicer).

Some ulcers, especially those Aiw to the piieumococciis

and septic oiu-anisms, extend rapidly in deptli. TIhiv is

then ,nra\e ,lanf;cr of perforation. The \\iiole thickness
of the cornea except Desci'inct" s meiid)raiie and a \v\\

conical lamella' may he destroyed. Dcscemet's memhran e,

lil<c_J^>ther elastic meml)ranes, offers great resistajjcj.' to

iji t^tmmatory processes. It is, however, niiah lc idoiie to
s^^)|)ort the intraocular pressure: it tlierefore hecomes pro-
tmded thron<rli the ulce r, appearin ^^ nponJtJH;^ surface as a
transpart'ut vesicle, which is cal led a /,r;7//nr,/,'. Tliis may
persist, surrounded hy a white cicatricial riii-;-, or it iiiav

eventually rupture.

I'rrhinitint, ,nnl its rjlfrts. When an ulcer perforates
the aijiieous suddenly escapes and the intraocular pressinv
sniks to zero. (.(.. to Mk' atmospheric pirssure. 'I'he ii'is

and lens are dri\eii forwards into contact with tlie hack of
the cornea.

TheefKct of pei'toration upon the nutrition of the coniea.
is n-ood

:
ouino' to the dimnnitic.n of intraocular pressinv

the ditfusion of lymph thronuli the coniea is facilitated.

ricdation iisualU ceas..s. pain is alle\ iaied, and eicatnsa
tion proceeds ,apidly. The ( omplicat ions which attend
perforatum ivv ho«e\cr of extri'ine danoer to sio-ht and
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(•veil to Hlr |)|)lCsci\;itloii of I lie r\i Tl
vary accurdino to the

Hon.

KM' coiiiidicatioii^

[xoiiion and m/c (,t' tlic [urfoni-

iiiallv till' |HTfonitioii takes place opposite
"f the iris, whicl, tlierefoie lines tl

some part

le

a(|iieoiis escip Tl le U'ls l)econH

Ipelt ure wjien

Hie openino; by lymph, uhid, ^r,..,(liiallv

iiinnmed (low n

an (iiittrinr si/nrrhia \^ formed.

perforation with i

orj^-anises, uiu

'I'lie hlockiny; of the

ris idlous the anterior chamber t O IH'

ic-iornied lesii acineoiis

'I'l

H'in'T rapidly secri'ted.

le acpieons often I'scapes verv tjuicklv

sndden exertion on i\w part of the patient, ,'j,.

<\\\<j; t

^nee/nii;-, straminii" ''if stool.

o somt-

Uifhiiiii-,

Anv siicb sndde?

or spasm of the orbicnlaiis.

1 I'Xertion causes a r

pressnre, which at once manifests itself 1

ise in !j;eneral l)lood

<-cular tension ne wea k H

)v a rise ni nitra-

oor o
snpport Hie sndden strain and
^peclally if the perforation is I;

lie nicer is nna l)Ie to
•fixes wav. Iin sucli a case.

ir<re, a portion of the iris is

carnwl not only into the openin<r but thro.ijrh it, an.l a
prol„i>HP n/ iri. is pnKluced. The prolapse may not incln<h'
tl |)Mpi]!ary mar^-in, in which case it is I lemisphei'ical : or
nie pupillary marfrm may also prolapse, a taj^M.f iris Ivinir
free upon tlie cornea. In either case the colour of the" iri'^

soon becomes oliscured l)y the dejiosition of
lymph upon the sniface. In 1;

Ik'COM

^riT or yellow

ii-fre prolapses the stroma
les tliiimed and the black retinal pifrnieiit epithel

is thrown into relief

Sometimes the whole cornea sl()u<,dis, with tl

lion of a narrow i ini at tl

lum

le excen-
le ma i^'ii, and /,)/„/ j,r,>l(ijisf ,,f

iris occurs. Tl,,. p,ipi| „sually becomes blocked uitli
exudate, and a falst

covered by lymph.

cornea is formed, coiisistino' of iris

If the perforation takes place very suddeiilv tl

soiy hyanu'iit of the lens i

ii'!)ture partially. causin.«- tiltin..- ..r ,

s niucli stretched. It

le suspen-

mav
i;j<
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oi' wliolly. >i> fliat Hie IcMs iii,(\ he cxiulKd t lii(.iii;li (he

pi'it'oiiitioii.

If |)i()lai)>f of iii> liii> occiiiicd cicitiisiit ion mav >till

pio^icss. Till' lviMj)li uliicli covcis the prolapse oi-

pM'iKlo-coriica hccomcs oi-">aiii>c(l. and forms a thin la\cr

of lonnictivc tissn<' o\cr uliicli the conjiinctiNal or

corneal epitlnliuni ra|)i(lly y;i'ous. Tlic contraction of

tlie l)an<is of

fihroiis tissue

tend tollattenthe

protriidinj;' pi-o-

lapse oi' psetido-

eornea. It rarel\-,

lio\M'\cr, iM'coines

(juite Hat ; more

commonlv tlie

irisaiidcicatricial

tissue are too

weak to support

the restored in-

traociihir pies-

sure, which is

often incri'asid,

ouinn' to the

l-'li;. 111. AiitiTior sliiplivloina. >ho\viiiL.' :iNn
nil Miiicriiir ciiiiMilar ( iivniniidal) 'iit-ir.-ict

(i;. I.. (), II MiiMiiiii.)

II I

a(l\ance ni posi-

tion of the iris

('"/, p. ;5()T).

Tlu' cicatrix tends tlierefore to become ectatic, and snch
an ectatic cicatrix in wliich the iris is incarceiated is

called an <intrrinr stdpluflnimi ( Fju-. Hi'. If the prolapse

of iris is partial the ri'siiltiny- staphyloma will Ik' partial:

if total, a total staphyloma will ensue. The hands of
scar tissue on the slaphyloma vaiy in breadth and thick-

ness, prodiiciuir a liibui/ited surface, henci' the name
{crT(((/)iAi/. a bunch of tirapes).
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It III.' |n rt'oiiitioii lia|)|t(iis to Ik

(; iiiiot M' ((iscrctl uitli iris. Tin

.K lluiviit to the iiiai j^iii, and the i

« itil cxiidatf. The uiitcrior chain

\( TV slowly: Hif Ici > rciiiaiiis Ion

11 (CI , and [KTiiiaiHii t opacity ina\

1 i jisitltir idliirdct (
1'

ifT. 111). As
\\ to !ll> Hit' I'xudati filliiiiT the o|

>t rai 1. It t'ri'i|(uiitl\ • luptnics, fspi

n sti. ss. Tliis jirocc ^s may Im- I'cpt'

COHNKA. :n

opposite the pupil it

!• pupil often Ik'coiik's

iptitiii-f iH'foiiR's filled

il)er is flieii re-formed

<; ill contact with the

occur ill it

—

mitirior

the anterior clmnilKT

)eiiiii<r is sul)mitti'd to

cially if the [}atienf is

ited ai'dui and attain.

;/
<> tli'it the opeiiiiio- mav hecome permanent

The sudden reduction of intraocular pressure when the

preforatioii occurs removes support from all the intraocular

i)lood \essels. They iH'come dilated and mav rupture,

nitraiiiiiliir iKrninrrliiiiii' takin<f place. The ix-tinal vi-sseN

may rupture, causiiiii \ itreous hii'morrliH";e, or the choroidal,

causiiio- subretinal or sulnhoroidal ha'inorrl laiie. It nia\

Im' so profuse that the contents of the >dolK' are extruded
u ith the outflowiiiii; i)loo(l : iiided in vi'iv rare cases th

hiemorrhaiie may endanger life, for it is most likelv to

occur in old people with atheromatous vessels.

Finally, the ornanisnis which have caused the ulceration

of the cornea may <^ain access t(» the interior of the eve as

the result of perforation, rhe \ itreous actin<v as an t'xct'lleiit

culture mediuiii. y lllllt iii(lii-ii/<litis or v\x'\i fh

'jililli,iliiii!ix may thus he set up, a result especially prone
to occur III iionori haul ithah ma and iii Mvijodnoii

ulcer ('/./•.).

P"l>

'/'/
' ilhlh lit III' I

'

ipliiutid I'll- r\eanlmess.
lest, ,'iid pro tection are the fundamental principles of th

treatment of eon leal ulcers. >urirical cleanliness is th

[iriiiciple which should ie>;ulate thi' use of lotions; heat

is employed to j)revent stasis and eiicouraffe repair ; lo,-al

rest iH- ll,
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il

(Voin .Iclitciiniis ixtcriuil ji-^ciicio ;irc aimid at in tli(ii>c

of l)all(la^t•^.

'I'lic onliiiarv hx-atinciit ofii simple iiiicdiiiplicutcd ulcer

is as lollows. Tlie (oiijimctival sac is washed out caicfiillv

tliree or irioi-e tinier a day "itli a coiisidcnil)!,. (juaiititv of

a mild iiitise|,t ic lot ion, wliicli should !)< iiMtj as hot as

can \h- borne comfoi-tahly (//-/r [). 178). It acts piincipalh'

l)y washinir away secretion^ and necrotic material, which
cai-ry with them many of the organisms and their toxins.

It isimpoN-ihle to apply antiseptics siitiicient Iv sti'on^' to kill

the ore;an isms, hence it i> of little impoi-tance w liethei- weak
siihlimate lotion d in HOOOxir simple hoijtjjit ion he iised.

After each irrigation a_^h-op of l,4HiL_r(;nt,_ato)piii

solution or a small lump of 1 per cent. atro|)in ointment
is introduced Intweeii the lids.

A protectixe l)audai;-e is then applied. It con>ist> of

a pad of sterile i;aMiu-ee tisMie, or a laver of cyanide itauze

covered \n- a pad of cotton wool, kept in place l)v a

baudaii-e. firmly hut not tightly applied. A simple tie

l)an(laj,'e sutfices. This is of siitlicient Icnfrth to pass rounil

the head and tie In-hind. It passes ohli(|uel\ above the

sound eye. o\er thi' ulct'rated eyi-, and under the ear of the

side of the fiftected eye. where the l)andai;'e is givi'U a >in>de

turn ; the ends are tied just above the occipital protuln'rancc.

This treatiiK'ut sutliics for mild <asi>.

In more seven' ca.Ms hot fomentations should he applied

in the intervals between i)athini;' with lotion, which should

he done more fre(|uently- every three or four hours. The
compresses should be made of larj;;e round pads of plain

or boric lint, on one surface of which gutta-percha tissue

is sewn. 'I'he compresses are placi'd in a clotli and im-

mersed u) boiling water: by kei'ping the ends of the cloth

out of the watei- and tiu'ning them in opposite directions

the excess of the water is wrung out without scalding the

tini>:i rs. The compress is applied as hot as can be borne
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II i^ at (iiicc ((iMTcd uitli a l,irt;c pad of liot ciittoii wool,

and haiida^i (I into posit ion.

Atiopin lias a twofold function in tlic ticnttnint of

conical ulcers. In the <i 1st place it keeps tlie eve at ri>t

liy ])aialysiii|f Liu:_intrii isic muscles, i)otli tlie s|>liinvtir

iiidis and cilia ry muscle. In the second place i t p re\eiits

most of the dangerous results of iijtis (//(/, p. 5281,').

Corneal ulcers are alvMivs accompiuiied hv more or less iridic

and ciliaryhyperji-mia. and iictual iiiHunuimtion often (xcurs.

lisi'rin lias l»eeii recommended instead of atropiii in the

treatment of some ulcers. It has heeii held that prolapse

is less likely to occur u hen a pi'ripheral ulcer pi-i-forati's if

I he pupil is contracted. This is a fallacy. Kveii with com-

plete ililatation under atro|)in the |)upil al once contracts

\\heii the acpieous escapes. Th" objections to esi'rin are

(hat it previ'uts rest i)y keeping the sphincter iridis and

ciliary muscle in a state of tonic contraction, that it irritates

the iris and tends to increase iritis, with coiiseciuentlv

H'leater risk of the formation of posterior sviiechia', and

that it causes discomfort or I'ven pain in the eve. It is

never to 1k' used for a siiiipk' ulcer, though it mav lia\e

iM'iieticial etfl'cts in special chronic types (litlc p. U-YZ).

Any contrihutory cause for ulceration must of course

receive attention. Prominent among such causes are con-

junctival conditions and general malnutrition. 'i'lius, the

ulcers associated with trachomatous panniis will not heal

if the lids are neglected {ludi' p. iiOa).

Ill purulent conjunctivi tis and trachoma the lids should

1 )ii4)itiiitud with .si lver n i trate, cvcu jJumig; the progix^shis

e

^tj'ii''- - I'''^' t'oppcr stick must not Ik' used in trachoma,

owing to the irritati\e e.''ect upon the cornea. The
picsence of much conjunctival discharge is a contraindi-

(ation to the use of a bandage ; the Ix'netit derived from

it is more than counteracted bv the retention of secretions

iilili I). IT*)). It must l)e rei)|.'ici rj by .;i. shade.
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To ic^tiaiii iliildnii f'rnni t(iii< Iuiim- tluir li;iii(|jiii<> •'

Nti;iijf|il >|)liiil iiiav Ik' :i|)|)lii'il lo llir (rout of the jinii.

iijicliiiiif ,1 little Ih'VoikI the cihow, tliiis |ii(\ iiit iriLj

Ht\i<)ii.

Iii(l«'l)ilitat((l adult-. (II old |ico|ilc and mara>iiiic cliihlnii

Hic hiiildiiiL'- III) of lie (•oii>titiiti()ii l)\ irood CockI. t'li'^li

III dfhilitatcd adult- m old |ico|ilc and mara>iiiic cliihlni

Hic liiiildiiiM- ii|i of lie coii-titiitioii li\ i,r(iod CockI. t'li'-l

air, and tonic- i- ot'ttii inoic important than tlic ticatnicn

of till local condition.

W'liin cicatri-.itioii i- coniplctc and all irritative -i<;ii>

lia\e pa—ed oti' an attempt mii-t Im' made to render tlie

-car a- t ran-pareiit a- po--il)le. 'I'lie re-iilt- are ii-iiallv

di-appointiiiy, hut cicatrice- clear con-ideiahlv in voune

patient-, and in many other- a matitVinji- improvement

may U' noticed in the coiir-e of month- or \car-. Stimu-

lating tn'atnient i- indicated, lHM,niiniiii; uitli weak iiritant-

aiid |)a-siMu: cautiou-ly to -tionncr. In-utflation- of (iiielv

powderid calomi'l may Im' ii-i-d fii-t. It it is well Imhiic

dilute yi'llow -Aide of iiiercurv ointment i- emploved.

A -mall lump of the ointment, jrr. i\. to -, i., i- placed in

the conjunctival -ac and ruhlnd in irentlv hv rotatoiv

movement- of the u|)per lid by mean- of the tiii<fer. 'i'lie

ma—a;4e with the lid -hoiild Ik' emploved three times a

day for period- of .") to 10 minute-. If it i- not resented

strono-er ointment, up to j^r- \^ i- to -, i., is ii-ed. As the eve

U'comes accustomed to one form of irritation it i- well to

chaMi^t' the druii; from time to time. Dionin, ."> to 10 per

lent., may he added to the ointiiu'iit, or used in 10 to l.j

per cent, solution. On application, I'speciallv for the (iist

tew times, it cau-e- nre;it (cdeiiia of the conjunctiva and

a l)iirniii<>- n-ation. 'I'he surgeon should make the (iist

application, a- the patient is otteii .ilarmed at its severitv.

'i'he stimulation of the hlood and lymph tlow induced hv
this driiff is uiidoul)tedl v iK'iieficial.

In very intractahle cases the s.-iiiie etlect mav Ih' pro-

duced hy siihcoiijunct i\al injections of li to 10 lu'r cent.
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>c>iliiiiii ( liloiidc M)liill<»ii. '\'r\[ li> fit'tccii ininiinx of stciilc

dilution .iir iiijcctcd imdcr' t lif hiilliiir coiijiiiict isii n-» far

I- [MK^ildc U'liiiid the ii|»[)(f |)iirt of flic liinliiis. 'I'lit-

|i.iiii. uliiili nijiv Ih' scMTf, i> diiiiiiiislicd l»v the addition of
'•' |i(i ((lit. (ocaiii, or O-l |)(i ((lit. acoiii fo Hie xtliition.

'I'lif injection^ ^IkhiIi. not 1h' ir|»(atfd niorctlian once a

')ld. dcy;cniratrd, often (al(•Jll^oM^ cicatrices are Ix'st

Ictt .lione, since t|ie\ me lialile to lireak down and form

\erv dariiferoiis niccrs, ow injf to the lack of resistance in

le scar tissue

If

\ Is

a small dense leiicoma covers tiie piipillarv area

ion may In- nnicli improved hy an optical iridectomy

(Chap. XXII.
Some improMinent in appearance may Ik' ol)taiiie(l hv

tattooin<i- dense lencomata. It is onlv suitahle for firm

smooth scars in peileclly (piiet eyes, and is even then

not without danfi;er. Indian ink is tattooed into the

scar with a <rr(M)ved ni-edle, nnder cocain. and with

thoidiiirli antisi'|)tic precautions. The eve nnist not

l)e held with fixation forceps sinct' the punctmvs



KfM

am i)isr,.\>r,s oi 'II II, i;vi;.

ill Hir ((iliiiiMil i\;i will Ik' t.itt(H«(l: niiiooIIi Inrctpx

lilll-t I" ilxil. More jli>l ili;il(|c i> IIk t.lttntijn^f (if

Miiiill iciitriil iicliiilii'; it iiii> Hie cHi-ct (if cnttiiM'- off

J

lie:. 1i:i.— (Ii.l

FULL SIZE

I'll;. 1 I (.

'i''''i'"'> li^'" !..ivc|,~. Ki(,. II r ( |;,w lixaiinii

'"'''I'- III- l:iM.'i -li,i.||,| !„ liv.l ,, Illy Alien fi | laii inilarlv li I'm
-'•'1' "' ' |'i-r!.-iMl ii-ih- i~ ,!,-., iv.l. ,..,.. in M|„.riiiin.j u\u.,, an
iiM-lrail.\ hatirni iniil,-r lora in.
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the iiTcunlarly ritV.'ictcd \nv^. >u IIimI xisioii i^ iiii|>i()V((l

( I III' |). '.i'21 1.

'I'll itliiniil n! ( 'iiiiiiiHiiiti tl I'll-, IS. If |MTt'i>r;iti()ii is

iiiiiiiiiiciit siH'ci.'il iiicMiis in i-'l l)(' .'i(l(i|)l('(l III nrcxciil il.

'i'lic |i;(ti('lit sIkkiIiI lie coiifiiuil to IhiI, ,'MmI la\,'illM'->

Ljncii.

It li.'is tilrcaih' Ixi'ii [loiiitcd out lint |icrt'oiati(>ii

iiM|>r<i\cs llic lint lit ion of I l,i' coiiH'ii.

I'( rt'oriitioii Mia\ soiiict inn- Ik . iili(i-

[iHlfil will) a<l\ aiituiic l)\ y)((/v/( . ///< N/s.

M\ tlii-. |)ii><i'<liin llic a(|ii((Mi- i>

(\atiiati'(l -lowlv, and llic uiiiir

(laiii;ii'(»iis n>nlls of pci-t'orat ion nia\-

Ih> avoided. Aiiollicr indication tor

Itaiacintcsiv i> cxticnif [);.iii.

I'ai'Hccntois niav Im' pcrfoi'incd

tliioili^Ii tlic Hoor of" the • icir or

jn-t inside the [KTlplierv ot the

cornea. W'lien the acjiieoiis ha-

escapi'd and thi' inHamed iii- comes

in contract with the coinea tlie most

acute pain is felt. It', tlieretore. Hie

patient is very neivoiis. a <.jeneral
]___

anii'stlietic slionld Ix' nsed. hut it I n:. li:.. In;, lii;

is to Ih' avoided if [Missihle on lii.u.l hk.II.s.

account ol the straininy" and voniitine-

whicii may attend its udministration. Whenever possihie

till' I'Ve is thorouifidv cocaiiied l)v instilliiii;' one drop of a

'.i per cent, solution evi'i'v five minutes for a (|iiaiter of an

hour, the lids lu'lnu; closed during the intervals.

The |)atient lies upov his hack upon the operatiiie-

table, 'i'he conjunctival -ac is washed out with warm
hoi'ic lotion or saline. The speciilim; ( !"iii'. \]U) is in-

serted, and the eye is fixed with fixation forceps ( Fio-s. 11;5.

1 1 4) l)v takiuii' ui) a fold of coniunctiva at aconveniint
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1)Isi;asi;s ok iiii; km;.

cloM' to tlic conical m!ir;;iii. The points of the forceps

(I l)c |)r(»c(l wi'll into tlic coiijiiiictixHM) ;i.s to iiichidc

•|)iM-l(i'!il tisMic. othcrui.M' they Jirc hahle to tear thi'

mctivaifimuh traction i> exerted, a> hy ;i!i iinoiiiiitarv

•nieiit of the patient. 'I'he incision is made w ith a I)road

le(l'Vs-ll->, lU)), pi'tffiahly oiu' IxMit on the Hat,

kerat()nie(Fij.-. 117), or a paracentesis needle (Ficr. IIM).

If the Hoor of the

ulcer is to 1h' in-

cised the point is

inserted here so

t at the blade

makes an anj^te of

al)ont 4-5 with the

cornea. Diicctlv

it ispnshed tln'onji'li

tile tloor the plane

of tiu' hiade is

altered so that it

lies ayaiiist ihe

back of the cornea ;

if this is not done

tlieri' is imminent

dan^ir of wound-

ini^' the lens, 'i'he

i list rum e 11 t is

(i on until the incision is snHjcientlv ioiiii'. It is then
low ly \*ithdra\Mi.s() that the a(|iieoiis mav flow off very

ally. If the a(|iieoiis escapes siiddenlv the li'iis mav
miided. intraocnlar ha'moirhaj;-e mav occur, or the

nay prolapse. If the last misfortune occur tlu'

)se must be excised (/„/, p. ^M)). If I he operation
•formed well. |)robal)ly little aiiuion- «il| escape,

patiila (Kiii-. 11!)) is then applied I,, the edu-.. of the

"liiih is nearer to tlu> corneal iiiar-^in, and this lip

n.. 117.

'II.. IIS.

I 'I'MllMlli's'

|iar,-ici'lllr-

<i~ nc.'dli'.

I'll., ll'.l.

SiiMi iiln.
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DISKASKS <)l' rilK COIINKA. ^;}!J

i- ijciitlv (li'proxd. The (U|iit'()U> tlicii fscji|H'> -^lowlv itnd

uitli a ininiiiiiini (li^tmhiuicc to the i\c. Tlic ;u|iu'(>ii>

can l)c cNiUMiatc'd on the follow iiijf (la\ 1)\ >im|)lv opcii-

iiiii' tlic \s(tiiii(l \\itli tlic spatula and dcoi'osinj^ tin- lip.

It' till' inc-isioii is niadi' near

(lie pcfi|)lu'rv of tlic coiiica it

should l)c 1 to i2 iiiin. inside tlic

loxMT niai'^in. cspt'ciallv if there

is an livpopN m [:ri'senl. The

keiatoine is thi'h cntei'ed in the

plane of tlic iris, and its direc-

tion clianifcd as hefori' as soon

as the point is seen to he inside

till' anterior chanilx'r.

In (K'cp uleei's. siicli as are

liable to perforate, tlu' removal

of ni'crotic material ma\' he

hastened hy scraping the floor

uitli a spatnla, or thi' ulcer niav

1k' cauterised {ride p. 24()). If

the actual cauti'rv is used it

niav l)e made delilieratelv to

pei-forute tlu' centri' of tlii' Hoo-

of the ulci'r. so that the a(|ue()us

ma\ escapi' and Ixtti'r conditions

of nutrition l)e si't up. This

proceduiv can onlv 1k' I'econi-

uiended in special cases.

.\notlier proceihu'c is to sciape

the floor of the ulcer and then

to cover it with a flap of con-

junctiva The conjunctiva is sepai'ated from the limhus near

the ulci'r. A second incision is made with scissors parallel to

tlu first, so that a strip of conjunct i\a latliei- wider than the

breadth of the ulcer is sepaiated from the gloJH' hut

p". stlMlL'Ilt illlll

1a;uI.
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1

:m) |)Isi;asi:> oi' riii; i.vi:

^

icinaiiiv att.iclud at tlic tufi iiul-.. 'riii> i> tlitii --liiftid mi

to till conu.i -() a> to coxci- the nicer. 'I'lic \M)ini(l in tiic

l)nll)ai' coninnci i\a nia\ he cIomiI I)\

a >titcii. The li(|>aic tlicn cai-ct'i ills'

lilted over the ^t|i|), so a> not to dis-

|)lace it. and tlie e\c is haiidaji'ed.

>^^ S\ It' pei't'oration lias ociini'el the

^^% ^^ ti-eatnieiit depends n|)on its si/e and

sitiiatioii. It' it is small or in the

|)ii|)illar\' urea prolapse ot' iris is

not to !)( feared. Rest in l>ed,

atropin.and a tiiinK applied handaiic

sultice: all t'oiced expiration - blow inj;-

till' nose, conijliini;'. <Vc. must he

avoided. .\ snec/e can often he

iniiil)ited hv tinn |)ressnre with the

(inu'er n|)on the middle of the upper

lip closi' to the nose. If a small

perforation is over ihe iris adhesion

to the cornea usiiallv occurs. Ii niav

hecome detached when the anterior

ch.iiMher re-forms, or ma\ he drawn

out into a i\ui' thri'ad. No special

treatment is re(|uiri'd.

If prolapse ot' iris has occurred

it must i)e excised. No attempt

should he made to ri'place the pro-

lapse in these cases hecaus<' the iris

has hecome soiled with pMs and

r( |)lacement may result in inte.tion

of the interior of thi eye and

iianouhtlialmitis.
ll(,. T-'L'. .|. >'. kfl'. , • ; •

vrlv-nls ' iMMiliI I mil I tnlll/l .// jl fl ll 1 1 jlS: 1 1 IIIS Is per-

'"• l'liinf-|H,iMir.l l-r formed as t'olhiws. Iiisl i innelits r,-
;i iilicl I'lir. .(Pill -ii:ii |i-

. ...
).-iiitrc| fiT inil-i.^mv. (piired : sprculu'.i. fixation torceps.

FULL SI2e
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W.rkrckci' •>\\\o |)aii> of iri- torccps ( l''ij;>. 1-0, I'^l), i\t'

s(i>-<()is ( l'"iif. l^.'^i. iri- ^(|)(>^i^()^ ( l''ii^-. l!^;}).

It' the |i;iticMt is a cliild or liiylilv i'Xcit.il)li-, a jri'iicriil

aiia'^tlu'tic i-' ii>i'(l, otluv\si>i' cocaiii siitfici" {riih- p. 2'i'i).

'I'lir (oiijiimtisal --.ic i^ \va>lii'(l out (ildf p. 17H). 'I'lu'

spccnliini i> iriMTtcd, and the eve tixi'd with lixati((ii t'orfi'|w

held ill till' left liaiid. 'I'lic iri> icpositur i> pa»ed into

the Moiiiid lu'twccii the iri> and tlic cornea,

uitli a \\r\\ to t'ltrinn' aii\ adlioioii. 'I'lic

loiiyir till' prolapM' lia> cxiNtcd tlic firnuT

uill l)c till- a<llii'>i(»n of the ii'i> to tlit-

cornea. It ina\ l)c iiiipo>Nil)li' to free it,

and ill this ca>e etfcctual iridectomv civmiot

i)e pi'it'oniied. Ilavinn' freed the iris as

iiiiicli as possil)le tht' fixation forceps ai'i'

iiaiided oxer to an assi>tant. The prolapse

is si'i/id with iris forceps held in the ri<;ht

iiand, as close to the cornea as uossihk',

and drawn well out from the wound. 'I'he

second pair of iris forci'ps, held in the left

hand, is then applied attain as ni'ai' the

coiiK'a as possii)li', and the iris di-awn still

furtliir out. (Capsule forci'ps (Fig. l'-i4)

are verv jrood for this purpose.) l)e

W'eckers scissors ai'i' then taken in the

right hand, and the iris is cut off" close to

the cornea. If the opi'ration has hi'eii successfully

peitoi'iiied the stiinip of iris riiracts into the antei'ior

ihaniher and is (|uite frei' from the wduikI. Atropin is

instilled, and a pad and l)iindaire applied.

It is to he noted here that the iris is extrcnielv (hictile ;

it can l)e dragged out nnich farther than might he

expected, and it must he dragged out as far as possihU- in

order that the incision ma\ he tiii'oiigh cK-aii iris tissue,

all the soiled pail iteiiig iiiiio\ cd. Some operators prefer

U.K. 1()

I'li:. 1J3. Iris

r I' pii s i t (1 r.

made lit" sil-

ver ; ii <;iii

lie lifllt In

iiiiy rt'i 1 11 i rt'i

I

aii.'le.



um DISIASIS or rm; kv].;

to ivtMin the fixati..,, fompv in ll.r left |,,.ni.l tlin.nol.nut,
«l'-.iwiii-..iil 11,,. irisv.itl, in> Umvps in ti,rno|,t \uuu\. In
tins rnsv li„. avMstant ruts ..ff tlu. |.r..la,,s,..

'

Tl... nirtl,...!
lias the a,i\antao(. that any su<l(l..n niovnivnt of ihwyv

may Ik coiNitciactid or f'()ll(»\v((l l)v co-oidi-

natcd nioviMMrnts of tlic two haii.ls o\ tlic

same individual. Sudi sudden jerks have been
known to dra<,' the whole iris out oftlie wound,
since it tears away at the thinnest part, \i/.,

near the ciliary border. In ordinarv cases

the greatest danyvi- is that of woundini;- the
liiis. .\ conjunctival tinp may be used after

excision of the prolapse (//,/, p. 2'.i\)).

Iridtctoniy of [irolapscd iris is ordv possible

within the first few days, bi'fore adhesion has

Inconie firm. It is not to be peifornied after

this ha- occurred, n<«r in the case of \erv

larn'e [)|-olapses.

Ill very lary-e prolapsivs there is much
l>ulnin>;- and the base i^ ofti^n constricted.

livery aftiiiipt should then be direct 1 to

obtaining- a flat cicatrix. In addition to

rest ill bed and tiie means already advisi'd a

pitssure l)aiidag-e must be applied for a

proloii'i.-ed peri(Ml. A pressuri' bandivH'c

ililfiis from an ordinarv protecti\e bandai;i'

only in that tlu' sp;u around tlu' eve is

p/uked (artfully with cotton wool to thi- le\il

of the nose and that considerable pressure is

exerted in a|)plyin<r the Iwindage.

Keratocele is treated first by rest and a pressure bandaue.

If tills fails the vesicle may be punctiiit.d. and t'le case

tri'ated like a perforati'd ulcer.

Kistula of the cornea is treated first like a perforated

ulcer. It this treatment fails the ed>res of the fistula must

FULL Size

Kic. 124.
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1

l)c caiilciiscd uitli tlic actual laiitciv. In ordir that this

may l»c done there imist \h- Mime trace of an anterior

(•Iiaml)cr, ollurwiNC the lens uili be injincd.

Hypopyon Uker.—When an i >.- i> injured x) tli.d an
id)i'a>ion of tlie cornea is [)f<Mhi'cd tlien' is urnxc ddnu-er of

infe<tion from vii-ident pvoj^enic orf^anisms. The |)rol)a-

l)ilities ot this oci iirrence depend upon th( pi-e-ence

of such ori>iin'sms and upon the anionnt of resistance

which tlie tissues possess. Of all the or<ranisms wliich

are -apaljle of prcnlucinj;- deep ulceration hv far the

most diinjferous, iHraiise tlii' most widelv spread, is the

pneumoct.ccus. It is not infrccpu'utlv pi'esent in the

normal conjunctival sac, hut it is particularly likelv to he

|)!-esi'nt if there is any iiiHamnuition of the lacrvmal sac

(dacryoeystitis). The presence of dacryocystitis is therefore

a standing menace to the eye. 'i'he pniimiococcusjnore than
any other orj-anisni, tends to jrive rise to hvpopvon, hut

otlu-r |)yo^ei;ic organisms may also pr<Kluce this result.

The substance which produces the injury mav carrv the

infecting agent, 'i'he commonest causes are scratches with

the finger nail, 'eaves or branche,^, giaiiis of corn, and
minute foreign bodiis, especialiv stone.

Tnless the organism !)<• very viruk'ut some lack of

resistance on the part of the tissues must be predicati'd.

Ili'uce hypopyon uici'rs are much commonest in adults,

especially alcoholic pi'ople, and in the lower rathei' than

till' upper classes. The debilitating effects (»f hot *veathei'

ar'e uoticeafile. IIypopyo?i ulcers .dso oecm- during or

after acute infectious discH-'s, such us measles, scarlet i'vMv,

small-pox. and so on. In small-pox it is not a \ariolous

pustule upon the cornea, l)ui it differs from the typical

hypopyon ulci'r.

Hypopyon ulcers vary in ty|)e accorch'ng to the infective

agent and tlie age of the patienl. In about 70—MO per

lint, of all casi's in adults the ciuse is the piieumociKcu^.

Hi J
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;l

;iM(I tlir iilccf is f|„.|| of ,1 v,.,.y cliaiactciistic tvpc, aiiil

1ms |(,rii cillcd II I, iix s, I III IIS tVoiii its tciiilciMN to tia\cl

(i\>i- tlic ((iriiia ill a scipji^iiniiis (asliioii.

'^ll(^tAJ)i^al.^k•il^_5^^l;^,^ll^^ i> a ^rt-yisli-uliitf m- ycHoNvish

(Ijsr iiciir the c. ntif ot'tlic nuMcn ( I'lafc \ I., I'ijr. 1 i. Tin.

opanh; is yivatfi- at flic edges t liaii at tlie centre aiiif is

paiticiil.tiiy «ell marked in one special direction. A
cloudy urey area, made ii|> of fine liius. surrounds flu-

disc, Imt is also more marked in the same diiccfion. The
whole of the cornea may he liisfreless or ha/\. There is

violent iritis, and the a(|iuoiis is cloudy or there may he a

definite hypopyon. The lids are slio;htly (I'demafoiis and
flieri' is coiijniicfi\al and ciliary coii<rt'stion. The siihjirf i\('

symptoms at the early staj^e ar»- pain in the eve and hrow,
and a variable amount of photophobia.

'I'he iilci'i- increases in si/e and di'ptli. On the side of
the densest intiltration, which oft«'ii looks like a vellow
crescent, the tissues break down and the ulcer spreads ;

on the other side if may be underMjoini-- simultaneous
cicatrisation. I.i this maiiiu'r it travels forwards. .Meaii-

v\hile the hypopyon has become more evident, but if may
vary in si/e tVoiii hour to hour (riilf p. UU(i).

If left to pursue its natural course the hvpopyon will

increase and become fibrinous, the ulcer will perforate,

usually formini-- a larj,^' openinii' thronjrh which the iris

prolapsi's. The whole cornea, exci'pt the narrow rim
nourished by the corneal loops (Plate II.) mav necrose, and
paiDphthalmitis destroy the eye. In other cases an
extremely di'iise cicatrix in vvhich the iris is incarcerated

{iiillirniit li'iin.niit) rlestroys siirlit. This may Ik' flat or
ectatic (anterior staphyloma). Sometimes flu' iris is bound
down t(; the lens In-fore pi-rforation occurs. In such cases

there are posterior synechia-, which mav be annular or total
((•/'(/- p. ^JMT). and the pupil may Ik- blocki-d by exudates
which organise into fibrous tissue ((Mcliision of ih., pupil).
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Pf-ATK VI. (^Tofaofp. 244.)

Kig. I. t'leiis ser|M-ns, with crespontir inflUratcd ailvauciiif,' l^inler
al)o»t". There was no hypopyon when the figure was «lrawu
(Prom a drawintr by Dr. S. H. H:ih>orshoM).

Kig. 2. Iritis, with irrcgul.-»r pupil and ring synechia, causing InilKing
forwanU of the iris (.'iris bomb^"). » t. t.

Kig. 3. I miHtent pupillary uiembrauc. Mote the ori^'in -A the strands
friini the position of the minor arterial circle.

Kig. 4. Persistent pupillary membrane. The strand.'* are adherent to
the lens capsule, which bu finely granular pigment upon its
surface

'^



I. AIT. \'

^^Jjjjjjjjj^
A^fF^ v|^H

iO^
^^91I^PE1Wf^'^?»ffefs"^

Ki... J.

Fi(.. :i.
J'l... 1.



|f«r:

!i



DfSl.ASI.S ()!• Till; (OMM.A. 'H.-}

Tli(nij,'li liy|>u|i\()ii tiled- tM<•l||^ M)nitf iiiicN ji, clnldivii it

iifvn HNsiimcs (lie tvpic/il roiin df mm iiIciin mi|)( ii<.. In

lliiiii anil ill MMiii' cnxN in iidiilts llic Mr|)i;,niiu(i> cliaiiutcr

(if the nicer is not M[i[»ai-cnf , lint it i> (li>t iii;,riiis|„.(| hv it>

UiTiil ltii(liii(\ to cxtciHJ ill (Icptli. M) that pcrfuiatioii

readilv (Hcins. ( )ii tlic \\ liolc, siuji iiI(<t> have a inildcr

conisf than tlic ulcus mt|iiii-., and this is csiM-ciallv thi'

case ill childifii. It is doiihtlcss due partlv to the fact

that less xiriilcnt oi-^iinisiii,s arc at work, especially

I- ii;. ll'.V |ii;ijr;iiii iif |]V|M.i.ynM ulr.j. „ /,. ,i(l\aiiciiiu iiililt nitni

applical)le to adult cases, and partly to greater resistance

of the tissnes, especially applicable to children.

I'litholixiji. -'V\\i- ulcus serpens is due to tin- pnennio-
(•(Kciis, either alone or mixed with other orffanisins. There
is no doiiht tliJit the essential features are caused hv the

pneiniKMCHcns alone. .\ variety of orffanisiiis -staph v-

lociMci, strept<K'occi, <fonococci. \c. —have Ikvii found in

atypical liypopyon nlceis.

.\natoinically. the ulcus serpens shows at first a depressed

siiiface covered with sloii<rh (I''ijf. l!2.')). The corneal

lainellic around and Ih'Iow the nicer are separated liv

musses of polyinorphonuclear li ncocvtes.
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UUi DisKAsKs or 'I'm; kvk.

Ill llir |ii()OT,.»i\,. ^.tau-c till infiltration is ilii(ri\ limited
til an ana. ui'd^c shaju'd in section, cori'espondini;- uilh
till yellou cfesceiit. In other parts tlie edi-vs are clean,

and inav l)i' covered with epitheliiini. Often tln'iv is

indltrat
,

ist anterior to Desceniefs meinhraiie at a spot

exactlv opp<. ,e the floor of the ulcer, uhilst the interven-

in<;' lamella' are normal. This fact acionnts to some extent
for the ereat teiideiicv to perforation, since the iiitiam-

niatoiy proci'ss is lioiiin- ,,m as it wen fiom hoth surfaces of
the co?-nea.

The hypopyon consists of polymorphonuclear lencocvfes
massed toovtlier in the lower ann;le. In the latei' stages
they ai'c enmeshed in a network of fibrin. It has he^n

I'"'- '-'' "I'lillialiiiir .':ilv,iiiM-,niilriv, wiiicli niav Iw uc.rk,-,|
iiiiiin w iih .1 t laii^tnniicr. ..r dlV m iinrliililc accimiulalor.

ilu

pointed oiil that the K^ncocyti's are derixed from the iris

and ciliarv pi'ocesses [riilr p. tlUo).

'I'lyatiiiriit. -\\\ all cases of hypopyon ulcer in ;i(lults

treatment iiuist he initiated at once and nuist he ener<<;etic.

The first stai^i' is cauterisation of the ulcer. If it is

jierfornu'd skilfully it does no harm and may save the evi'.

Ciiiihrisiiti.iii may he performed uith pure carbolic acid
or with the actual cautery, the most convenient form of
the latter beine the lialvano-cauterv (l-'i-;-. Ii2()). In mv
opinioi, the latter method, which icipiin's mci'e skill

|)ossesses no ad\anta<j,-es and has some disadvantages.

.\part fVom Ihe dani;-ers •dtendiiin' Ihe use of the actual

cauti'iy. carbolic acid has Ihe adxantaire of peiiet rat ini;- a

little more deeply than it is act ually applied, t hiis e\teii<linn-
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it> aiitiM'ptic propcrUcs inori' widely: it a(t> Ix.tli ,is a
caiiNtic and an antiNcptic. No Imrni i> done cxcn if tlic

acid spreads dver tlu' noi-nial cornea. Altlioiii,di Hie parts
t(.uclied heconie at onci- (jiiite white the normal tissues

lapiihy recover uitlioiit detrini. nt. 'I'he acid must not,
however, touch the conjunctiva, otherwi>e wry acute
conjnnctivitis is set np and adhesion between the hds and
ji'lolx' iiiav occur.

rure carl)oHc acid is apphCd as follows. The patient is

-eated or lyiiicr upon a couch. 'I'he ulcer is (irst stained
with fhiorescein (^ per cent.), in order that its limits may
he more clearly detined. The conjunctival sac is thorou-rhrv
cocjiiiied (,/,/, p. !2;5T). The suin;eon stands behind or at

the heail. With his left hj„id he separates the lids as in

removin<r a foreij^ni body, steadyin^r the jrlobe at the same
time. The ulcer is scraped with a spatula and to^'ether

with the surrouiidin<r cornea is dried with the j)oint of a

I
iire of blottiii^r paper. .\ wooden match, somewhat

pointed, is dipped into the carbolic acid. Care is taken
that the wood i> thorou-^hly wet, but has no droj) of acid
hanjrinir to it which may run over the cornea. The ulcer
is then touched over tlie whole of its surface with the
point of the match. If there is sufficient carbolic acid on
till' match the spot touched becomes white. Special care
is taken thorou-ihly to cautiTise the a(lvanciii<r ed(re

of an ulcus serpens, /.,., the part marked by a vellow
ci'escent.

Cauterisation with carbolic acid may be repivited two or
three times at intervals ofoiu' or two days if tlie ulcer still

|)roj;iesses. If this treatment, conil)ined with the use in

the intervals of mild antisepsic h)tioiis, atropin, and hot
conipri'sses, as foi- less severe ulcers, does not check the
pro<;ress, yet more drastic measures must be resorted to.

Of these the most important ts puraii'iitrtiis. It mav be
performed as already described, but in the case of hypopyon
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ulcers wlijit i- citllcd Siniiiisih

It

/ .s- s( ilidii ((fi(T> xiiiic a(l\;ni-

tfi^cs. It coiisisN in (•(mi|>lctc|y (li\ i(li;i-;' Ihc iilc, r tVoiii

one side to tlif utlicr. the ends ot' flic incision hcinii- in

licaltliy corneal tissue. If nnist l)e i-enienihei-ed that iftl'c

operation is pcrfoiMied undei' cocain tlie most excniciatiny-

l)ain is tilt ulien the iris conies into contact with the

cornea. I'or tin's reason it is hot to iisc

a i,feneral an;esthetic.

Sdciiiixcli s .SV(7/();/.--Instrnnients re(|nii-ed :

s|)e(nlnni. fixation forceps, (ir/iefe knife

(l'"ii;-. 1^7), smooth ii'is foi'ceps ; in -jise the

ir'is sh()uld prolapse, the followinn- .should also

\h' at hand: tuo pairs of iris forceps, de
\\ eckei"s scissors, ii'is repositor.

After cocainine- or ana'stlKtisini;-. the eve

is washed out and the speciilinn is inserted.

The ryv is fixed with fixjition forceps in the

usual manner {ridr p. ti'.i'}. 'I'he point of

the (iniefe knife is insci'ted in healtliv

cornea just outside the vd'^v of the ulcei'.

preferal)ly at the advancinu; |)ait where the

yellow crescent is densest, 'i'he edu-c of the

knife is directed forwards, so tiiat if the lens

advances hefore the section is complete it will

touch tile hack of the knife and not he
wounded. The knife is passed aci'oss the

anterior chamhei- until the peint is seen

Iwyond the oppositi' i'(\<rv of the ulcer, 'i'he coimtei--

puncture is made in healthy cornea heiv, and the knife is

pushed on so as to cut out. 'i'he a'.pieous pours out, and
carries with it nnicli of the hypopyon, .\tropin is instilled.

and the eye l)andai;<'(l.

If the ulcer is \,.ry larnc it is inipossihi,. |,, niakc' the
punctiuc and counter-ptineture in healthv cornea. In

these cases, too. the knife usiialN culs out as it is in tlii'
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act of |)a»lii<r jiciosN tlic iiliir. Iftlic liy|)()|ty()n is mtv
(il)riii()u> it limy 1k' nccosaiy to pull tlic (•oai,Milniti out

"itli tlic Miiootli ii-i> t'oiccps.

This iiroccdmc inipioxcs the coiKlitioiis of iiiitritioii of
ilic cornea and cv/iciiatcs tlic liypopvoii. It is not to

l)c advocated in mild or in the larlv sta<;-e of severe cases,

l)nt as a last I'csoiirce it iiiav prove heiieficial.

Mycotic Hypopyon Ulcer. A rare tonn of hvpojivon
iilcei- due to a fmi<,nis, the asperj^ilhis finiiijratiis, is

occasionally met with. In it the sloujrh is drv in appear-
ance, and is snirounded hy a yellow line of di'inarcation,

"liich c.ra(liially deipens into a ^nitter. As the naiiu'

implii's there is an hypopyon, 'rreatmeiit is the same as

foi' other hypopyon ulci'rs.

Phlyctenular Keratitis.— It has already heeii })ointed

out that phlvi'teiis ai'e commonly found seated upon the
limhus. They may also occur within the corneal mannt..
Till' fact must 1k' emphasised that tlie disease is essentially

conjunctival, and when the cornea is affected it is the coii-

jniictival element of the cornea, vi/., the epithelium and
tile superficial layers immediately underlyinjr it, which
suffers. Phlyctenular keratitis does not necessarily result

in ulceration, so that in these cases it is incorrect to rjassif'v

it as a purulent keratitis, hut it is convenivnt to consider
the corneal manifestations of the disease under this head-
ing,' lurause the complications and their treatment are
similar to those of coiiual ulcers in ireiieral.

Corneal plilvcteiis are localised infiltrations of exactly
the same nature as conjunctival phlyctens. They cause
more pain and refft>x l)lepharospasm (photophohia) than
do thi' conjunctival ones, symptoms which are worst in the
morning'. They may Ix'come ahsorlx-d without destruction
of the oNi'ilyiiiy epithelium : in this case they cause no
permanent opacity. The tendency for the epithelium to

he destroyed or ruhhed off is \ery i>ieat (cf p. 1!)()), and
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thr ilciiiidcd siirt;i(( cioily lucoiiu-. iii'ccttci. In tliis

iiiaiiiicr ji -.iiiall Mi|)(ificial nicer i> Cornitd.

The loiiical |)lilv(t(ii is ;i .iicy nodnlc, s|iy;lil Iv iaiM<l

alxivc the MntJKv. If tlic cpit licliinn l)iv;ik> down and an
ulci r is toiincd Hie sni-faic iM'conics cdvcrcd with polvnioi-

|)li(>nn(lcai- leucocytes and looks vellow. Tlie snl)sei|nent

coin-se depends piohahly upon the nature of tlie infection

and tlie condition of nutrition of tlie paHeiit. It nia\

deepen rapidly and even perfo'ate, tliouoji this is coni-

parat i\el\- unconnnon.

A \erv characteristic form of phlvctennlar nicer is the

litniiiiilar nil 1
1- (l'"in's. fiS H.

I^S). This Is a serpiginous

ulcer uhicli ste;i(|il\creeps (»ver

the cornea, usuallv touards the

centre, advanciiie- slowly for

weeks. It is supplied hv a

leash of \essels which lie in a

shallow jruttei' and follow the

l-'ii:. I2S. — K.isri.iiinr iilr(.-i. advance of the ulcer. The
li;ivi'lliii;.' inwanls luw.u^lf ,,L..,.. ^f....4^ ,. ... tl r l

,,„. ,.,,,„,.,, ,,,. ,,^,, ,,,,,^^^,^^
nl(ei staits near the lnid)us

(Ni iilcsliip.) and heals on the peri|)hei'al

side, whilst the central ni.ar<iiii

remains <rivy and intiltrat-d. .\s lony; as this infilti-ated

descent is seen the ulcer is profi'ressini;-. It always remains
superficial and never perforates. When hi'alini;- tinallv

lakes place the vessels <;radually disappear, hut the whole
of the track of the ulcei- remains as a permanent opacity,

ilensest. howev<r. where the ulcei' stops.

The seveiCst cases ol phlycteiuilai' keratitis are accom-
panied hy a diffuse deep-lyini;- infilt i-at ion. The lai'ire

^riyish area is dotted ovei- with minute spots. The deep
uililtralion may disappear entinlv. or it niav heeome
yellou and hreakdown, foi'miny,- a larn-e ulcei'.

Sometimes the phlycteiis ai'e so clo-ely packed at the
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liinl)!!- tliat tlicv 1 HCOIIIC CIIIl riiunt iiiid iiia\ even sinTdiiiMl

till' cornea. Iftlicv hnnk douii and ronn

•\ti ciiiclv (l;iii"ci()ii> conditiDii is set lip.

/'///'/ iil( ( r an

lie niitrit ion of

icr niav !)<

tlic whole cornea is indannci-ed, and e\en if total iiei

does not occur an e\tensi\e peiforal iiii:-

formed at the niarnin.

More coiiunonly. liowevcr. a continuous infiltration of

the linii)Us leads to the development of su|)elfi(ial \essels

at the |)eri|»herv of the cornea, a condition uhich is called

jilili/cti iiiiliir jiiuniiis (pannus ec/ematosus or scroplnilosiisi

(I'laleN., l-'in-. i>). I'nlike tivicliomatous panmis
((fj-.) \[

pecial preddectioii tor the upper pait of thenous no s

usually imder-

\('i

ornea. It is thin and not verv vascular, and

;oes complete ri'solution, thonnh the course is Hciieiallv

y tedious. It is accompanied hv intense blepharospasm.

Ti-idnnnit of phlyctenular keratitis is the same as tliat

of phlyctenular conjunctix itis (r/.r.) until ulceration has

occurred. In these cases atropin is to 1k' comhined with

the yi'llow oxide of luercury ointment. If the latter causes

much iiritation.oi' if the ulcer is at all dicp, simple atropin

ointment should i)e sui)stituted. The vellow ointment is

pai-ticularly heneticial in fascicular ulcers, hut mav fail to

stop their proiiTi'ss. The crescentic infiltrate should then

he cauteiised \\ith piu'e carl)olic acid or the actual cauter\-.

()|- the vessels may 1k' destroyed with tiie actual cauterv.

I'lne carl)olic does not destroy vessels etficientlv. and when-

I'ver this is desired the actual cauterv must W- used. These

e\ti-eme measures are seldom i-e(|uircd in phlvctenular

keratitis. If a fascicular ulcer 1 las aliiadv reaclu'(f th

•ntre of the coiiU'a and li tlles over the punijiaiv areapuj ill;

not a had plan to allow it to proj>ress still fartl

the opacity left l)v the track of \

ler. lucause

essels Is less dense nan
liat l(i'l at Ihe final site of ulceral ion.

an(

Uiiiiu; uli-er must l)e t reatt

I a pri'ssurt' l)an<lati;e.

ed o\ hot compresses, atroiiin.
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Deep ulcers iiikI \\\v m'.mis left l)y |)lil vctcmilur kciJilitis

iiiiist l)c ti-c;iff(l on if(iicr;il |iiin(i|il(s ( r/V/c p. ^.'5!^).

Marginal Ulcer. Apart tioiii the liii"- ulcers of

plilycteiiiil.ir keratitis ulcers not iiit're((iieiitlv occur in

this sitii.itioii ill old people, especiallv 111 the ncHitv. 'I"he\

ai-e shallou and little infill luted, often niiiltiple. Some-
times they heal rapidly, hiit as nipidlv recur, so that the

process dra^s on indefinitely, to the detiimeiit of the

patient's health. Kre(|iient ly the ulcers hecome vascnlarised,

and the vessels persist. More serious rare forms of deep

mariiinal iilc( rat ion also occur in old people, and a \eiv

serious form of superficial maririnal ulcer is also met uith

('/(/,' p. ii.jH). Marjiinal ulcers ;ii-e often accompanie<l hv
severe iieiiralnic pains in the faci' and head.

Treat iiiii(t.-~'V\\i.- reciirreiii marifinal ulcers of i;()utv

pe()|)le are In^st treated hy paintinii' the ulcer with weak
silver nitrati' solution. i;r. \. to;, i. 'I'hey often heal up
ipiickly after this ai)plic:itioii. combined with weak anti-

septic lotions. Recurrence, houevei. can oiilvlx' prevented,

and that with difficulty, hy constitutional treatment, which

includes the special diets and drui!,s for i>dut. as well as

fresh air and moderate exercise, '|'he eves should Ik- pro-

tecti'd with smoked jilasses. If this treatment fails, and
and the iilcei's are vascular, destruction of the vessels with

the actual cautery is most likelv to succeed. Sometimes
eserin does yood in these cases.

Central Ulcer. Symmetrical central ulceis of an
extremely indolent type are not infreipientiv met with in

l)adly nourish<(l children. They prohahlv occur Ikic

hecaiise this part of thecoinea is fartlu'st from the noui'ish-

ini;- \esseK. They are ipiite supei'ficial, show litfle iiifil-

ti-ation and no vasciilarisation ; thev form shallow round
pits or facits ahoiil ;^ mm. in diameter. There is little or

no reaction, e-ther in the form of lacivmation or photo-

phohia. 'I'hey do not spread either supcificiall v 01 III
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(Icptli, noiflo tlicv sliou ,ni\ t(ii(i(ii(v to lic;il. W'licri tlicv

(iiiully Ileal lli(\ ((ftcii Ic.ixc [iiiiiiaiiclit cIciM' t';ucl>, -.liow in;;-

the a I )M lice of a [nopci- ^n|i|!lv of paljiiliiiii duiiii^r tlif

cicatiic-ial >tai;c. 'I'licv appeal- to lia>c iiotliiiiir in coniinoii

with plilyctciiiilar k(ratiti> cxcrpt that Ixitli coiidit ions arc

ill(li(•atioll^ of (Icfectixc nut rit ion. 'I'lu'V aic not iincoin-

nioiily asxK'iatcd \\ith t lailionia.

'I'licy M)ni(tiiii(> orciir outride tlic ctiitic of the cornea,

and may perforate, allou ini;- a knuckle of iii^ to prolapre.

'l'lii> prolapM' sliould not lie cut off. ouin^ to tlie

relatixcly larne H'ap in tlie cornea, and the defective pouers

of repair in the dehilitatcd patient.

'I'ri'dliiiciit niiisf \\v directed evpcciallv to iinprovinn- the

general nutrition. .\ tev\ \\eek> in a con\ale>cent lionie in

the country will eU'ect more tliaii any local tn-atnient.

.\tropin and l)oric lotion an- wwd locallv. 'rraclionia. if

present, must he suifahlv treati'd.

Keratomalacia is a rare diM'a>c in l",n^land. attectintr

hadly noiirisiied cliildivn. The conjunctiva becomes drv

and shows xerotic spots (//,/, p. !:ilT). 'Vhv cornea heconies

dull and insensitive; the haze increases and vellow intil-

t rates form. Finally the whole cornea necroses ;i:;d mav
seem to melt away witliin a few hours. In the rure cases

in which the childri'ii are old enoui^h to exliil)it the

symptom the disease comniinces with iii^ht hiinchiess ;

they are able to si'c much hi'ttcr in the davtimc tliaii in

the dusk. The children are u: nally exti'emelv ill and very

fivipiently die. Owiiio- to their a|)atlii'tic condition thev

do not close tlii' lids, so that the cornea is continuallv

exposed.

'J'ri'((tiH<itt must he dii-ected to the general health and

environment. 'l"he lids should he kept closed uiidc]- moist

"arm comprt'sses. The nutrition of the coinea is some-

times benefited b\' the use of ( serin.

Atheromatous Ulcers occur in old dense leucomata.

^1
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<'Hp<'( i.ilU --Mcli .1^ ll;i\r ili:ilrl l;ci|ii- ( li ^ciiclM I I \ c cli.i li^c^

l(--i|ll Ih!^ Ill llic l<inii;il II III III liN.iliiic lilp|(ii|> ll>Mir ami

calcaicuiiN (li |iiiNils. Slid I Ncai-- liavi- hi t |r \ ilalil v ami t lit-

i|(|)(i>il- act a^ tonii;!! Iiodifv. 'I'liix iiailiU ••iicciiiiil) to

inti'ct idii, llir i|)itlicliiiiii iH'inii- lnnlU iMiniivJicd. W'litii

iilccrat KIM (iiict ((iiiiiiirii(i> it prdccciU ia|)i(ll\ and dri'|)l\,

witli lit til' nr no cll'dit al ir|iaii'. I'cit'iirat inn takt> placr,

and i> nihil t'(illn\Mil l)\ |)am»|)ld liaiuiit i>.

I I ii/ III' ill. 'I'Ik ( sc i> tr((|iirnt l\ itiind and diNliuuiinL';.

In ~ii(li caMs il i-. will to (\ci--r il at niu'c, tlin^ rclii'\ iny

the patifiit nf iniK'li iinnrcf^sai\ iiiisfi\. It' it is wnrtli

>a\iiii; t he coiidit inn iiiii>t Iw t fcatcd on maicial principle--.

Keratitis o lagophthalmo occurs in ivo insiitlicitnt Iv

coMicd l)\' tli<' lids. Tile ('iiit iicjiinn ot tlic r\|)<)scd cornea

Ueconies desiccated and the substantia jirnpfia lia/\.

()\iini;- to the drviiii;' the epitlieliiiin is cast ofl'. and the

tniiiea tails a prev to int'ecti\e oi^anisnis.

'i'he condition is due to anv cause uliicli niav |)fodMce

lai;()plitlialniia. > ji., extreme pi'optosis as in exopht Icdniic

H'oitre oi- oihital tiinioiir'. paraKsis of the orliicularis. and

so on. The absence ot" reHev hliiikiiii; is an inipoftant

tlutoi-. as well as detective closure of tlie lids duiiiiif sleep.

Patients extrcnielv ill from anv disease ai'e liahli' to this

form of keratitis.

'I'l'' iilnii III consists ill keepint;' the cornea \m1I co\cred.

In mild ca-es it is suliicient to l)aridaLi,c theexcs at ni^lit.

If possible the cause of the exposure must l)e rianovcd. In

the meantime it nia\ be necessarx to keep the lids closed

with jilaster and a bandage, or pai'tially to scu them

toeether (ri'lf |>. !J-")(i),

Neuroparalytic Keratitis oc< nrs in some cases in wliicli

the fifth ntr\e i- paraKsed. It does not occur in all imscs :

t hus, if the (iassei-ian ^aneiion is removed tor tfiireiinnal

mairalnia \\ith pioper [irecantioiis onK a small proportion

ot I lie cases i_r-ct neiirnparal \ t ic kel'aliiis. 'I'he disease has
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Il.-.ll Llin\Mi >i|irc the liiiii' ,,t Maovncllr, ,111.1 ^\;|. ,| t I II I M it. •. I

li' ,|i.(i,ll ll<)|i|ii.' iiii|iiiU,^ ( III. i,(| |)\ III. II. iv.'. 'I'lil>

tllciHV "ilN ((Hiilwitl.l. .111.1 III.' M, u ,|.I\,UIC.«I lll.ll III.' ciii.

(lilioil (icpcli.lcd ll| III. |(.>> (it^(n>,•lti«lll ill the r\r. As
.1 result, iv(|t\ iiliiikiiiii u,is iiioiv .,[• Ic^s al»(ilisln(|. iiiiimlc

tniviiiii liiHJi.s u, I,, not t'.ll .'iiiii tlicrctinv n.il r.nDx.d,
alir.isioiis u.iv iiiiiiotic.ii and iiiittiulcd. s.i thai iilciat ion

"as ivadilv nidiH'.'d and |»atli()<rrnic oii-aiiisms ha.l tV«c plav.

Ncitlicrdftji.s.. tli.iirics satisfactoiiK accdunts tor tlic facts.

Il uill he sen that the disease of the c.iinea iisiiallv lias ji

\er\ eharaeteristic nature, (jiiite ditr.reiit from the ulcera-

tion of neiilected injuries. If i^ |,ro|,,il,lc that in so,iic

manner not fully understood the disea>c is due to iriifati\f

changes HI .>!• ahoiit tli.' dc^reneratinn- ner\e, and that mere
section or paralysis of the nerve is iinahle to |)rodiici' the
disease in the aliMiice of siich irritative conditions.

'J'he characteristic feature of neuro|)aralytic keratitis is

the des(|uaiiiat:oii of the corneal <'i»ithcliuiii. The surfa<-eof

the coriie,-. Im'c es dull, and the e|iitheliuiii is thrown ofl',

(ust at the centre, then over the v\hoIe surface except a
iiarrovv rim at the peri|tliery. Tlie whole of fjieepithelium
may peel off intact. 'I'he substantia jaopria then hecoines
cloudy and finally y.llou, im'nkin^- down intoa laii^-e ulcei,

uhich is iiMially accompanied by hyp.. p\ on. 'I'heic is ,„,

puiii, ouiiii;- to the aiiifstliesia. but ciliarv injection is

marked. .\ lari;c perforation occurs if the case i-, not
speedily treati'd. In any case tlu' resultiiii;- leucoma is

U-cnenilly so laruv as to destroy useful vision. Relapses arc
tlie rule, tlie hialed scar (piickly breakini,' down aj-aiii, and
Hie v\hoIe process beiny repeated.

After complete icmoval of the (i;isseriaii yanylion
sensation is nevci' reeaiiied.

//.,/////,/,/. Tin. ordinary trt-itmi'iit of corneal ulcer
should be tried as a preliminary, special care beino-

'l'\"''<l ''• llie pi-ot.ctioii of the .ve udh a banda.-v.
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I V'-f 'I Iiii|iii>\(iii(iit i> cit'tcii iii.iikrd. lull (liiiilK llii- l)aii<l,ij;c

i> i(liii(|ni^lii(l llif iilrciiit ion >t.iiU aiicvv. In llioc

ciiM-^ it i> l)f>l to siiliiri' the liil-- loi^ct 111! , and to krcp

tlitni >ntini(l to'- a loni; [iciiod, onl\ •-(|)aiatin;;' tlicm

ulicli the condit ion> ot tlic ucatlui' «alintli. al)>i ncc of

liiifli uind>. and ^o on. aic ta\oinalilc. It i> iKiiallv in

-.iiMicifnt to uairou tiic |ial|iiliial a|Mrtnrr l)\ lateral or

nuilian tai-oi ilia|)li\ , m .. >iitiniiii; tin- li(U at the cantlii

^*:^

»!'

y'\r,. ];Vi. lii-iTliiiii ul

-iiicli'-^ ill ci'iitriil

t.iiMirrii!i)ili\ .

|i:. lL".t. TarsDi'vliiiipliy. A. lalcnil, l.y

I'licli-'- ihcIImhI ; I', L'ciilial ;

•
'. iin.liaii.

(I'iij,-. 1^5;). 'I'oo yri'at an nnii of corncii i> li't't cxpoMd.

It i> 1m >t to Mitiirc tlu'iii tor H - 10 nnii. in the niiddli'

(icntral tarMiiiliapliv ).

No aiiii^tlutic i'^ nccosirv. ^\uvv ^('n^ation is lost in

tlic conjunctiva and iiiK. The iniicoii> mcnihranc is

disx'ctrd ii|) tVoni the niainin of the lower lid jiist

posterior to the lashes o\ei- a rectaiii;iilar area ahoiit

iS -10 iiini. loiii;' in the middle of the lid. The I'd^e of

the n|)|)er lid i> -iniilar]\ treated at the coi resiiondine-
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• ^llloll. 'I "n III' i lirci' -iitiiro .ni I

I he ^klll »<> I ll.lt t ||(\

nil |ia^-til lliuiimli

II i( M.irc --111

onn ((III al llic [ionIi riui cloi- iil

i( [iD-lii iiii --iirtaccla( ( I I'lu. l;l()i, iiol on I

I't the liil vvhiTf llii\ wiiiijij lull a^aiii^l Il<l he ciiriica.

All I] Ill-Ill^ >miilarl\ ta iii<<l tliitiiinli tlic ^kiu ,,f III

ollnr liil llir\ arc lied, and Itic tVolniud smtaci- air

liruii^lil mill (uiilacl. In a feu ila\>, if tin- x|

iiol liini oiil, Ihr lids will lie liiiiiK adlii riiil.

ilclits haM'

111 11 \i- VMijSl case 111 l'\C Is llM'Icss

iitiiHiic a sdiiicc ()| |)(i|ii| iia I lioiihli

(Acisc it, "llirll llia\ lie diilli' witlidiit

Dendritic Ulcer is the result ot

lnr|i(s fcljiilis. nioir raivis of

In ijics (i|)lit|ialini(iis. 'Tlic Msiciilar

•-ten. llic (pit liilial

kl

nd tends t(

lliell il(s| I,

it aii\ aiiasi h, 1

1

^la^e is rarelv

ill (il llie \esicle I Minn i|iilcKI\

liioken. M iiiiile slialldvi clear tacets,

like aliia^idiis, ai'c t'diind in llic

(il'st stam'. 'I'licv iiia\- lie easil\

(ixdlddked. 'I'lie\ ij;(iierallv <a Use

hill cli [lain. lacrvniatidii and
Ik;. l:tl.

irci, -I. II

III ihlnii.

'vli.-C iha-

i)lei)liar()>|)asiii. Iicv ina\ sdi-cad

in ail direction>, coalesciiie- with

(itlieis and torniin^- .i laie(> shalloxv ulcer \\itli crenatcd

cd^'cs. More ol'tcii i;rH\' --trid' extend in one or niorc

(lii'ectioiis, inci-ca <c in leiiiitli, and --iiid out luteial branclies,

wliicli art' ^icncrally knohlu'dat t lie ends (Fiy-. 1;51). In tliis

manner a (lend ri! ic lii^iire. iidt unlike a livcr-w. ort. i^ tunned.

The siirtace d\er t!ie intiltralcs breaks ddwn, and an

e\li('mely iri'itatin^ and chronic tvpc of ulcer is iirodiiced.

It is often associated \\itli frontal neuralgia. Such an

nicer mav persist in spite of ti'eatnicnt for witks or

months, sendinii' out fresh l)i'anches hut iiexcr eNtendinic in

depth.

'rrrdtiiii'iit.—The ulcer should be caref'ullv cautci-ist'd

1. , 1
*-
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with |)mc carljolic acid. Alj^oliitc alcol'ol lia^ Imtii-

t('(()niiii(ii<li(l tof tlic piirpoM' ill tlu'sc caNO. l)iit cauM'^

iiiiicli |)aiii atlcr tlic ((icaiii lia> ((•a^(•(l t<) act. It'

cail)()lic tail> to >t()[i t in- |>r(>i;i(-«> tlic act iial cautcrv >l>()iil(l

!)(• iixd. .\tr()[)iii. i\:c.. and a pad and i)andai;i' ai'c ii>cd,

f)iit in niaiiv cax'^ it i> adxi^ahlc ^inij)l\' to ii>c >inokcd

H'lasNO and Li'ct tlic |»ati('nt out in the tVoli air a-^ nnicli a-^

[)ossil)|c. 'I'lic irciii ral licaltli nni-~t not 1h neglected,

esjX'cialK a> iiie jiatieiit often liecoine-- vei'V (U'proH'd.

Chronic Serpiginous Ulcer {Si/ii.—Hntlmt I'lcir,

Mcnii'ii's ricfi). 'I'hi^ i> a lare superficial inari;iiial nicer,

n^iialK occunint; in ildeilv people, and spreadiiii;', it not

cliecked. o\t'r tile w hole cornea. It nnderniine> ' C epitlie-

li inn and >iipi'rficial lainellii-at the adxanciiii;- holder, t'oi'iiiini;'

an oM'thaniiini^' edge, w hich i> \ei\- characteristic. The l)a>e

hecoiiies (jiiicklv \ascnluri>ed. It ne\er |)erforate>, hut

i;()e> on with iiiteinii->ions t'oi' months, until e\enfiiallv

a thill nel)nla is tornied o\cr the wlioK^ cornea, and Niiiht

is iiincli diminished. Hoth corniif are atlected, hut not

a]ua\'s siiiiultaneouslv.

'I'll (itiiii'iit. No treatment is of any a\ail I'xcepf tlie

actual cauterw and that not in\arial)l\'. The o\erliaii<>iii"'

edn'e should lucut off \\itli scissors. ;ind tlieii the uhole

surface of the ulcer, and espeiially the maiiiiii, should be

well caiittrised.

Non-suppurative Keratitis.-- Tliis occurs in two tvpes,

superficial and deej). The superiicial forms include some

purely symptomatic c(;iidilions, such as paniius. Some
(>t them, such as lier|)es. ni.av lead to the formation of

ulcers and pass into the pnruleiil t\pe. The deep forms

ri'ver suppurate.

Herpes Cornese. Herpes ,,f tli( cornea occnrs most
commonly in herpes ti hrilis, moic rarelv in lu^rpes

ophthalmicus.

In iierpi felirilis sesichs \\,au upon the cornea tpiite
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similar in nature )i) tliosc wliidi niav he piocnt. Iinf arc
not always M), M|)<in Ww lips (,!• anylc of the nose. The
|>atients are usually suirerin-i; tVoni some t'ehiile condifion.

'.,'/.. inriuen/a. pneumonia, \c., hut it mav he s,, tr'ixial

as to escape ohscrvat ion. 'I'lie vesicles aiv searcelv the
M/e of a pin":, head and aie often arnin^vd in rows or
uroups. 'I'hcy (|uickly rupture, formiui,^ ahrasions which
Ileal rapidly, leaxinn- no (tpacity. In severe cases.

Siiprrr troch/enr

In/'ra- froch/ear

Lacrymal
A'ascuL

'''' '•'-• i'isllll),llioll nf Ih,. l,|;ilH;llr, ,,r tl pilliialhllr .livi-lMl, nf
til'' lifi li riri-vc 1)11 1 h,' lace.

liouever, uKrrs are formed (r'ulr p. ^.'.T). The acute stanv
i> accompanied by trreat irritation, lacrymation, and
i»lepharospasm. The ocular aH'ection is usuallv uni-
lateral and on the sam.^ side of the face as vesit^les on the
lip>, N:c. 'I'he cornea is n-enerally not anastlietic except
at the spots attacked.

Ill herpes ophthalmicus one or more of the hranches
<»f the ophthalmic flivision of the tiftli nerve ( Tiii'. l-'W) is

marked out by rows of vesicles or the scars left bv them,
exaclly jis in herpes /oster in other parts of the bo.lv
Coriieal vesicles are rare, but uhen thev occur art' .'xactlv like

I
\%
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tlidM' of llic I'clirilc t'oi-iii, aiul lu'liiivi in the >;iiiic in;iiiiicr.

More ((iiiiiiioiiU tlicic ]> n diti'iiM' (Ice]) itililt rat ion of the

coriK'a. .•l^-o(•i,•lt<'(l w itii iiidocxclit i> (</./.). 'I'lic conifa i>

iiMially iii^t'ii>iti\('. 'riii^ i> tofcd l)v totuliiiiii- it witli a

ui^Il of cotton vvool.and couipaiin^' witli the opposite eve.

'I'lic slijiliti'st toucli i- followed l)v ivtlcx closuiv of tin' lids

in., l:!:!. !l.i-|.r- ..plllinlinlllllrlls.

it tlircornta i> -cnsiiivc. '|"li(. intraocular tension i> not

inficijiunl ly .((incw hat diniinislicd in tlii' caiiv slayc. Tlu'

ilisfMsc i> due to lesions m ilie (iasscrian ^anniion of llie

same t\[)eas those found in the po'.rci'ior root n'ani;iia in

herpes zoster. I'/itients otten y-ive the historv of an attack

of " eivsipeias."" lull the Ivpical distril)ut ion of tlic scars

removes uiiv diliicultx in diaynosis.

Herpes corneiC mav he mistaken foi- |)hlvctenular
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keratitis. Tlic tonncroccms iiMiallv in a(liilt>. the latter in

eliildren. 'I'lie clear \csicles difHT in a|i|)earance tV

the -rri'v infiltrations of piilycteniilar keratitis. At'tei' the

\esicle> have hurst, the shape and the total ahsriiee of
\asciilarisation are distino-uishinu- teatures.

'I'rxihiii'iil.- The eyes should Ih' protected with a
liJindaoc. When the vesicles Iia\e ruptured. ;itropin

an(' warm compresses j,n\e most ivlief It is sometimes
necessary to use cocain when the pain is acute, thouiili

it has a had effect upon tiie epitheliiun. Oilv applications
—ol. ricini—are sometimes <rrateful. Piolonn-ed ulceration

imist he treated as reconnnended under dendritic ulcer

('"/' p. !2o7). 'I'he nvneral health nnist 1h' attended to;

(piinine, valerian, salicylic prepai'ations, ,.</., salicvlates,

as|)irin, .Vc, are Useful.

Superficial Punctate Keratitis is a rare condition
allied to hei'pcs fehrilis, hut no \esicles .are formed. It

connnences as an acute conjunct i\ itis. At this staiic,

Ol' after it has passed off. rous of superficial urev .lots

are seeu scattered over the cornea, least ,it the peripherv.
They remain unchann-ed for months, hut >;iaduallv dis.ippe.iV.

'I'he disease affects one or hoth eves in vouno- p.ople,

nsually with some fehi'ile affection.

'I'li (itnii'iit as for herpes.

Interstitial Keratitis {Si/,i.—I>aniirlii/,ii,itniis h'n, (litis)

Is a deep keiatitis usually affect iui;- children hetweeu Ihe
au-es of five and fifteen, the suhjirts of connenital svplnlis.

It is connuoner in j;-irls than hovs.

Aftei- sliirlit irritative symptoms, with some ciliarv con-
gestion, one or more hazy patches .appear in the cornea,
near the margin or tow.irds th.> ceiitic (Plate \ II., I'in-. ] ).

If I hey are near the margin they push foru.uds louards
the centre: if at the centre, others appear .and fuse, until

finally the whole cornea looks lustreless and dull. Minute
e\.iinination shows that the |>atclies ,ire in thedeei, Lueis
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and arc iiiaih' ii|) oC diii-cf sjidts and fini' ^licak^. In \\\i)

to tour vvccks the whole cornea i> lia/\ uitli a >tcain\

>nrtace, iii\ ini;- a incncral a|i|)earancc like that of n'roiind

i;l.i^s. I)en--cr- >|iots can al\\a\> l)c seen in tlic general

mist. In the severest cases the \\hole cornea lieconies

(jnite opaijne. so that the iris is hidden; as a rule the

iris can be seen dimU.

Meanuliile vasciilarisation has occurred. It is of the

deep type (riilc p. l()(i). coiisistiiiLC of radial bundles of

brush- like \essels. 'I'he laryer iiiariiinal phujucs inav be

very vascular; as tiny are coM'red l)v a lavcr of ha/v

cornea their bright scarlet is toned down to a dull ri'ddisli

pink ("salmon patches"). The separate \essi.|s can onl\

be si^en by maiiiiificat ion. The small salmon patches are

oft<ii crtscentic; when larger thev are sector-shaped. Tlie

opacity extends a little bevond the \essi'|s, which seem to

push the opacity in front of them. In the acme of the

condition the vessels rini in radial bundli's almost, but

seldom ijuite. to the centre of the C((inea. Tliere is often

a moderate decree of superficial \ ascnlarJN-ition, ureater

in some cases than in others, but never extendiui;' far over

the cornea. The conjunctiva mav bi' heaped up like an

epaulette at the limbus, so that some >lii;ht resi'mblance to

phlyctenular keratitis may be seen. ludifd, it is pi'obable

that thesi' patients are both svphilitic and "strumous."

Aftei- th<' disease has reached its acme it coimnences to

subside. The cornea clears from the mariiin towards the

cenire, v^hich may lony remain ha/v. thouuh it too finally

clears, except in the w(»rst cases. As the cloudiness dis-

a|>pears the vessels become obliterati'd. but though lliev

cease lo carry blood they remain permanentlv as fine

opaijue liuis; they can \)v demoiist lated onlv l»v magnifi-

cation either with obli(|ue illumniation or more definitelv

In the direit method (//</, p. 141). 'I'he t'haivu'terisf ic

I'adial lourse .-uid distribution affords permanent proof of
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PLATE VII. {To face p. 2ln2.)

Ki,. 1..- Interstitial keraftis showing general "'fil.';,f;;"/;;.;^.rjrn

with yascularisation at the periphery, ««i«c.ally abo%c t saUnon

patch ").

Fig. 2.- Episcleritis.
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|)iv\i(.ii-(K(iinvucrotiiit(iNtiii;iI kcr il il i-. ;Mi(l i- iiiipoil.iuf

(\ idiiicf (if coiiiiciiit.il >y|iliil:-.

At tlic lifi-ilit of 111'' <li^'^i^«' virion "'•'> l)i' reduced to

linnvr-ciiiiiitiii^- or limid iiiom iiuntN. .iiiil tliiiv i> mucli

lacrviii.itii'ii .iiid icIIcn lil»|)li.iro>|>;i>in. \ir\ mild caxs

arc met uitli in wliicli Hie |i.''.tclie^ of cloudine-- are thin,

Marcely \asculariM(l at ail. and cKar up (|uickly. In tlu'

uiaiuinal tv|)e the opacity may he limited to a Mctor.

The sinface never hecome- ulcerated. It i- trei|neutly

-tinpled. >teamv, and ^liiihtly unexen.and tin- condition

mav |)er-i'-t. In tlie uoi->t ca>e- the cornea may he

eiiorniou-lv thickiiKMl and <;clatinou-. in ap|)earance. 'I'lie

imprcN-ion i;i\en i-. that the cornea i- \eiy ectat ic, and that

til,. ,.\(' i- in a liopele-<> condition: it uill prohalily cle. r

up well uith u-eful \i>ion. In no ca-e nui-l an eye he

remoNcd on account of interstitial keratitis.

Interstitial keratitis i- almost in\arial)ly synnnetrical,

thouiih an interval of three or more week- Usualls iidiT-

\ene-. hefore the on>et in tlu' Mcond eye. Rarely the

interval i>Mveral ionth> or even vear-. Delayed inter-

stitial keratitiN. /.- .. in patients over thirty, occasionally

occurs ,nid is mor<' liahle to hv unilateral: it is aUo often

\erv scM.re. Intiist itial keratiti> in ac(|uired syphilis is

lare. and is also o-er.erally unilateral : sexi^ral casi^s have

he. u repoited ill vvhicli the primary lesion lia> lu^en on

tie lids or lace, and the keiatitis ha- lieeii limited to the

same side.

/'<(///m/o,///. 'i'he rare cases of interstitial keratitis

which have heeu examined anatomically shou that the

infiltration of the cornea is almost entirely limited to liie

deeper layers Iviiiu' immediately .anterio'' lo Descemefs

memi)rani' (I'l^'. I^jI).

It has heeii pointed out that conical conditions v^hich

arc secondarv to conjunctivitis are superficial. Similarly

<l..cn keratitis is secuiidarv It) disease of the uveal tract.
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'!'liii>. ill luhciclc ot' till' iri^ (7') i' i^ not iiiicuinnHm

ill lllf late >t;ii;c> hi iiirct with ,111 illU r^l i I l.il kit at it |n

tiiii(laii.iiiialK Mk saiiic a> in ciiiirriiital N\iiliilis.

I''ui'tli(r, aiialoiiiica! iii\ <•-( i^at inn lia-- >lin\\ii that 111 the

latter tonii llir (al tract i^ |irot'i)iiiiill\ aH'cclrd. 'I'Iim-..

it i^ tlic rule tor a ((iii^idcialilc ilcHrcc ot irili> In lie

[)l(N(iil, Snnitt iliics tlliif i^ ^cvrlc csclitiN, ,is >.|in«||

li\ tlif prcsfiH'c lit' jircfipitativ (•• Li ratiti> jiiiiulata,"

n.fn

I'ii:. I'll. Srciimi .,r iiii.T-liiiiil Ivi-iMlili-. ^Iicuviii'j iiililliatM.ii ...iiliii. .1

'"'111 lic|.ci liivir- nl' ihc •.iilj^l.iiil i;i |.r.i|iri:i ( < iiii|. /,'. ipithf lunri ;

/I. III.. 1;. .WIIKlll- l]M'lMl>l:inc : .V/i.. Sl|ljsl;illti;i |)rii|iri;l ; //,///.. I li~rr|i|. I'

llirllllHailr U itil I'l li illiclllllll.

I iilr [). :5()1 ) nil tlic' liack of the cnnica. Not int'r((|iunt 1 v

tlicic iv cliorniditiN, If the |)ii|>il nt' the iiiiaticrtt'd cxc

i-> dilated and the pcripliiiv of the fiiiidii-- carffiillv

lAaiiiiiifd, ]iatclics nf aiittiinr chnrniditis w ill nnt iiiic-oin-

iiioiil\ l)c found. All tluM' fact^ Mi|)|)nit tliixicu tli.tt

tlicdi-casc is fiind.-iniciitalK ;i ii\ cit is, ,ani| lliat t he kcr.it it is

is sfcoiidarv. /.r.. iiktcIn s\ niptoiii.itic. ( 'liiiicalU it iii.isks

the 1 1\ fit is. u 1 1 id I is thus li;il)|c to lie overlooked.,and lieiiee

the disease is called .1 ker.atitis. I; is \er\ iiii|iortanl

to re.alise the tine ii.it linloia. since I ri.il iiu.iil nuist !>..
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ilinctid to iiMiiiliiiii 'li'' ililiti ridii-. i(-.iilK ot iridocvclit i^

r.ithi 1- lli.'iii IIkkc III' k( latil i>.

.I-'.lii>l'"lil. It lias alliaiK l)(« n stated that iicalK all

cases \\IimIi ale iKit nli\l(ii|s|\ >i(i ,ii( lai \ to tlll)elili- ot

llie iris, \c. ,111(1 tli(si ale raiv are due Id cnii^eliilal

s\|i|iilis. ()wiii^ tti the iiii|)()l taiiei' ()t d lat;li( isiii^ this

Ki., i:(- I le. i:i.;.

CX; o'yji
Kle. l:17 I'm. i:v><.

I'le. i:i'.t. III,. 1 111.

FKJ.s. 1:!.", I,, 1 Id. Illllihil|s..ir-. If! ill. (^Nrlllrjiliij..)

niinplaiiit in doubtful cases the |)fiiHM[)al siii'iis iiiav he

eiuiiiierated.

(1) (itiiecal features. I'roiniiieiiee ot tVoiit.il eiiiiiieiiees,

tl.itness ot' the lilidi;e (if the nose, hre.idtli of faee,

stui)i(litv Oi" undue |)iccocit \ . deafness.

(f2) Hiiti'hilisoirs teeth (I'ius. l:}.> U()). There is

nolhinn' eharacteristie in the liist dentition. In the

, I I....II, ..i.u u... ih,. Mi.iw.i' i.'.i ii.,.;...,'. ......
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'" '" "ll"l 'l| •'•Ill 111. nlll, I i||,|.,,l^ ,111.1 li|>l IIIoImI-

"" ""'li il' I.II1I1..I. 'I'l,,' .li;.!;!. I.iistir .li.niL;.' in llic

''"•'"I ll|'|"|- 1M«I-.II> ,l|.|).,ll-. Ill .I.|MI||| ll'l.lll .l.ticlivc

l'..iiii;ili..ii ,,r il,,' .•.iiii.il I.)!),. (I'jov. l:}(i. |:}!( I K)i. S.m.h
'"'' <Tii|>li<>ii llii- I. ill.' u.;. . au.iN, I..;imi,l; a Milical
II"'"'' 'it I'll' (.iitic ot 111,, iilliiio ..l^v ( I'in. 1:}.-)). If

•111' calls,, has a(l..,l s,, iii|,ns,.|\ as t,i |,i,.n,,iI Hi,.

'''^'I"|'""'i' "' "i<- riiitral l.ilt... tli,!,. is, iiis|,.a,l ,iC

.1 iKilcli. a iiaiinwiiin ami t iiiiiiiiiii; of t|i,. (iillinu ,,1^,.

.Is coiiiiiar..,! ultli t|„. (i.nMi. an, I tliis a.c.ir.lino- to its

<l(;y;r(i |,r.i.|ii, .s a rtsiiniilan,., Li a s,.|,.u,||.i\,.| or |), o

(Ti^^. l:J7. l:i,Si. 'n,,. i,.,.||, .,,,, |,„, „||.,|| j,, ,.^,,,.^

.liimiision. -o that lli,. in(is,i|.s aiv s, |,arat..,l tVoni on..

.•iiiolli.r l)\ ,.onsi,|,.|al.|.. s|,a<.,s. In ..st r.m,. ,.,.,m.s all lli,.

iiicisias aiv |...m-\ and inii.li ,luaif,.,l. Tli,. , han^.s aiv

"-""•'"v \\' <li-i.al. Iml I.'io-. 1:5!) s|,ous .m,- looll.

tv|)ic,.|||y .litoiiiK.i anil lli,. ,)tli,.|. noiiiial.

(;5) IJncar tical lics. r.lics of toniui- ilia;;ail,s, aiv in.

I

uitli at III,, anul.s of H,,. nioulh. ( 'i,at lic, s ,,n the liaiil

or soft palatf oi-,.|s,.uli..rf in I li.. iiioiil h jioini to aiit..c..,l,.nt

s\ |iliilitii- ulcerations.

( ») Sliotty, iiainl.ss Iyni|)liatic olaiuls arc fill in tli,.

neck. cs|)c(.iallv in tlic posterior Irianul,..

(>) Hard pcriosttal nodules. i),.st foiinil iijion lli.. shins,

.iiid ehronie synovitis of th,. joints. es|„.(i;,|| v the km...

jiiints, may I),, [insent.

M\ ill,. lie,, of ac(|iiir,.,l syphilis niay !), sounhl in lh..

p/innts.

7'rr,(fiii' III. II is iiMial to onler aiilis\p|ii|iti,. reiii,.||ies.

'"it it i^ .li>iil)lf(il if tticy lia\,. any intlii..nc,. .i\,.r lh,.

ciniise ot lh,. .lis.as,.. .M,.rcury iiiiinctioiis. or po\\,l,.rs ,(r

pills of iiiireury conihin.d with chalk and ipi'cacaianha.

Ill- perchloriil,. of iiHiiiiry may he nixeii. Iodide is lust

adiiiinist.ri.d in ehildnii in the form of sMup of iodid,.

"' lion, ami nia\ he , Iiimii with s\rii|i of nhosDhates
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.\- ;i tunic. ('<i(l iJM'i' oil or iii.-iltiiii' ni.iv Ik' ii^nl wlnii

llli II |> ;i I iiIm'I ('lll(in>. I'll nil III :ll)uiil llir ciHli lit lull, ami III

all ia>r^ miirlal livniillic Ir^ililf liiu^t lie ill--t it lit td.

I.ixal I irat iiHiit (iiii>i>lN III ^iiaiiliiii; ayaih^t tlir t\il

I'llrcl lit I III' iiM il 1^ vv liii'li i^.iii iii\ aiialilr accoiiiiiaiiiiiiciit

(it till- ill^ia-(. .\lin|illi l> unlrlrd a- a niiltlllr liiia^iin',

\\itli till' iliiiilili |iiii'|ii>>i' ot kir|iini;' till (iliarv IhhIv ami

iris at lis! ami iium lit iipj, tlir tiiniiat imi ot iiostiiioi'

N\ lu'cliia'. 'I'licii' i> iit'ti II ^irat (lilliciillv in i;(ttiiiti tlir

111., Ill Ar.ii- «.'iiili».

|»ii|til to (lilatr, |iiui)ai»l\ ouiiiii' to ijit'cctivc ixnctralioii

of tlic (Iriiii' tlironijli the ili~.ias(il ami \a>(ulari--c(l lorma.

Smolscd li'Ia^M's ai'c ordered.

Ill l.'iter -.tjio-o the means used tor clc'ii-iiin eoiiie.al

eieat rices {rnh |». IJ^jI'). depciidiiin- essenti.ilh ii|ioii

ini[)ro\ iiiii' the Uinpli flow tlirouiih the cornea, are .aUo

iiidic.'ited tor the o|),'i'itie> of iiiterst it ial ixer.'ititis. I'ro-

loiiiii'd Use of vcllow oxide of iiiereiir\ ointment, comliiiied

with atro|)iii in the earlier stages, is commoiiK 'ti;ide.

Other forms of deej) kel'atitis, (.(/.. the eelltr.-il deep

keratitis of adults, senile mar>;inal deep keivditis. xlerosiiiii'

ker.-ititis {rid, p. '2H{)) occur. I,ikt interst it i.al kei.'ititis

(I,.., ...... I>.,M. .,1! .,,. I.,..,••
;

••••
I

-••".•
.•

•
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Dll.lAKIt \ri\l.; ('||\\,.K> l\ nil-; ('iMi\K\.

Arcus senilis is .•, thtty (Icfii'iicnitioii of the coincji
iiict «itli in old [Kopli. (i-'io-. 141). It (oMunchccs as a
(rcMviitic n-ivy line concfiitric ujtli tlic iippcr aixl Io'.v.t

ninioiii of the coni'/a. Tlic cxt ivmitio of the crcMvnts
filially iin'ct, and an opaijnc line, thicker al)o\v and Ik'Iou,

i> formed eoniijletely round Hie cornea. It is cliaracterised
l)y U'inj;- separated from tlie mart-in hy a narrow line of
comparatively clear cornea. It is slwupjy defined on tlie

peripheial side, fadinir

off on the central. It

is ne\er moic than

.il)out 1 nnn. l)road,an''

i> of no impoitance,

cither fiom the ponit

ot view of vision or of

the vitality of the

coiru'a.

Arcus juvenilis is

exactly similar to arcus

M'liilis, l)iit is a rare

-iiM:.,fn>,nan..vouitl, inMu.'.v, lii i<.
^

' '
'' ''

'
< '
on found in

llfl

childrt'ii. Mveii aiciis

senilis in.-iv <l..\elop at a coinp.-iratively early ai^v, l)iit (he
juvenile condif ion is prol)ai)Iy coiii.'enifal. It is of no import-
ance. The characterislie diau-nostic feature of both these
opacities is the presence of a line of clear cornea Ik'tween
them and the limhus. This is occasionally found in old
scl. rosiiru keratitis, hut m Hijs ease the opacity is iisnallv

locdis.d to some one part of the cornea and extends
fait her towards t he cent re.

Band-shupod Opacity iSifii.- -'I'rxnsrn-x,- < •a!,;ti;nitx

I'iliii. '/.ninil ,, Oinrihi). This is .-I common condition in

old. lililld. shllink( II eyes. It is due to defective miti'ition
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,111(1 cxpoMii-f. It lies I'litiivly in the iiitcr|)«liHl)r;il Miva.

coiiimciiciiiir at tlic iiiiuT and outer -.ido. and nro.ricssiiui-

until it torniN a continuoiis hand a(•^(>^^ the coiiica

\V\ii. liU). Near tlic corneal loops, jiist inside the liiiii)u>.

the conii'a is oi.||,.rjtI|y rdativi'ly clear. The condition is

line to hyaline de-generation of the sn|ierfi(ial p.irts of
the snhstaiitia propria, followed hy the deposition of
calcareous salts.

As a rare condilion if is loiind in otherwise luallhv
eyes.

'J rcii'iiiriif. Ill the rare- form last mentioned, improv
nieiit < f vision may he ohtaiiied hv scivipiiiy off Ih

o|)acity. uhich is usually caleai-eoiis and (piite superficial.

In the comnion form the eye is hlind. and nothint;- remains
hut to reiiio\e it if it is paiid'ul or unsin;htlv.

Other Degenerative Changes are hv(pieiitlv met uilh
III old leiicomata, anterior st;iphy|omata. and so on. 'I'hev

consist of hyaline defeneration, calcification, \c. Such
seals are liahle to a serious form of ulcei-ition diilr

p. ti.y.i).

Hare de<reiierative conditions are nodular and reticular

opacitit-s. \c. Kittle is known ahout tliein, hut thev
occur as a familial disease.

e-

e

Kc'iAric C'oVDiiioNs.

It has already heen stated that ectatic conditions of

till' cornea may res|ilt from intfammation. \i',., kcratec-

lasia {riilr p. tl\iH). and anterior staphyloma (rifh p. ;.!;5()).

'1 wo forms of ectasia of iion-inflammatorv origin are

known, \iz., keratoconiis and keratoi;lohus.

Anterior Staphyloma is a protnherant cicatrix .irisinir

from a prolapse of the iris; it m;iy he partial or total

(Kin;. 111). It may follow a perforating- wound, imt is

Usually due to perforHtion of an ulcer, espe<iallv such as
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^TO 1)I>i:asi;s oi ini; i;vi:

i^ CMiiMd hy (>|)lillialiiii;i iii Diialonnn. 'I'iic [iiiniarv ni'o-

tni>i()ii (pcciii^ at the numicnt of |)i(»la[»>c. ( 'icat li^ati()ll

tulliiu^. anil in the cax' of ^niall piolapv niav lead to

flattcninij,- of 1li" -caf. In other ca-o of small, and in

all (;(>(> of lain-c prolapse the conlraction of the scar

tissue is insniiicient to l)i-nit;- this aixmt, and the soft

cicatrix yields to Ihe noinial intiaocidar pressure. (Jene-

rally the piolapse of the iris leads to hlockinii' of Ihe

an^le ot the anierioi' ehaniher. Ihe intraocular tension

rises, and the cicatrix yields still more. oi- if it was

pnvioiislv tiat. secondaiv protrusion lakes place.

I'aiti; , sljiphylomata ai'e usuallv conical, ivirel v hemi-

spherical; they usually e\|>.iid to the margin on one side.

Total siaohyloniata are usuallv hemispherical, rarelv

conical. 'I'here is in\ariai)ly a rim of cornea aroim<l

the pseudo-eoi'nea, this lim heinij,- \\ell nourished hv

the peripheial hlood vessels and ne\ci- necrosint;- throuL^h

ulceration. The thickness of the sfaphvloma \aries

\eiy n-reatly in dillei-ent castas. ,uid ot'tcii in diU'erent

parts of the same staphyloma. In Ihe latter hands of

ci(atricial tissue dexelop. whilst the inteiMnediate p.arts

)roiect ; m thi ^ manner a racemose sla|»h\loma is

produced.

'i'he pseudo-cornea is tormed hv orii'anisat ion of the

exudates (III til,, surface of the prolapsed iris. It (•(•iisists

of fihrous tissue covc^red hy epithelium, and lined hv
rarefied ii'is |)ionient epithelium. The epithelium on the

anterior surface is often \er\ thick and epidermoid: the

fii)rous tissue often underiioes dei;enerat ion. 'I'he anterior

chamhei- is ohiiterated in total slaphvloma. uliilsl Ihe

posterior chamher is enormously enlare-ed. juid filled uith

yi'llow alhuminous fluid.

The sio-ht is always diminishi'd. and in tot.al st;iph\loma

is reduced to perception of lioht or lot. d lilindness. 'I'he

eye may |)roject hetweeii the lids, so that a xerotic-
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cuiidilioii i> M't ii|> and atlicroniatdiiN ulcere mav f'onii.

I'.ctropion of the \'uU may occur nicclianically. 'I'lic

Iciision i^ raided, citlicr a-> tlic cause of ll" protiusioii.

or a> a result of the l)lockau-e of tlie aiij^li' of the anterior

chaniher ;Clia|). \\\.). Tliis may lead to pain. 'I'lie

staphyloma may l,e so thin that iiiptiiiv occuis on the
least injuiy, and may lie se\eral times repeated.

'I'rrdtiiiriit. 'I'olal anlerior staphvloma is Ih's| treated
by excision of the eye. uith or uitliout the insertion of
a h1,.,s> o-lohe in Tenon's capsule. Patients uilj ,.ften

|)refer to kee|) the eye if it is painless and not too dis-

liu'ui'ini;-.

\arious methods of ahlation. in which the anterioi'

part of the eye is remo\ed ;uid the contents sc(»oped out,

ha\i' l)een de\ised as an aiternatixe for excision. Tjiev

ui\e a mo\al)le stmnp on \ilii(h to set an artificial eve.

hut they are open to tlii' oi)jection that ,!iev are not

entirely Uvv from the dani;-er of causin<;- svmpafhetic
ophthalmia ('/.'.).

TreatnR'nt of partial staphyloma is directed to obtain-
ing- Hatteuini;- of the cicatrix, preveiitiny- or I'dievinn- j,,.

creased intraocular tension, .and imp!-(.\iu-- siohf. 'ri,,.

attemi)ts uhicli should he made at the earlv staov \ui\r

alri'ady lu'en d.'scnhed iml, >,. !,'|;.'). Indectomv is some-
times advisaljle with a \ iew to impro\iii<;- vision and
prexentiiii;- or curing- olaucoma (7.r.). It c-nnot he per-

formed at the site (•*' the staphyloma, since theii' is |„)

anterior chanil)ei- heic. hul must he done ovi'r the clearest

part of the cornea.

Koratectasia differs from .uiterirtr st.iphvloma in thai

the iris lakes no part in it. Its causation and piv\ention
have already heen discussed (;/,/. p. U'^H). When it is

fully developed treatment is Um les,.

Keratoconus (Son. Cmmil Cnrn,,,\ i> prol)ai)lv i\i\v

to a congenital weakiK'ss of' the coruta, thout^h often it
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only 111,1 nit'c-t^ ilsilt'al'tcr [)iil)cit\'. 'i'lic coriici i> thin mikI

\\ciik iirai' llic cciitic. •ind i;i;i(luall\' Ijul^c^ tniwardN nioic

and more ; Mic apex i^ alwav^ >liLilitl\- lu'low llic o'ntrc.

It i^ at tiist [irrt'cctly I rans|)ai(iit, and \i-i()n Is inipaiicd

llironLili till' protrusion and alttration in <in\al nrc. It'

advanced tlic conical sliajn' is casi!\- nconnisiMl in |)rotilc.

In tlir less aiKanced cases diuiiinition in tlie si/.e of the

col'neal |-et1e\ o\e|- tlu' centre is the chief i;llide. With the

o|ihl hahnoscope mirror at a distance of 1 metre a rinij,' of

shadow concentric with the margin is seen on the led

retlcN. altering' its position on nioxinsi' the mii'ror. It is due

to a /one throuii'li \\hich few ravs pass into the oi)ser\ers

I'Ve o\\ ili^' to the emel'ncnt la\s on the central side heinn-

con\eii;ent vvhiKt t hose on t lie |)eripheral side are ( cut.

The pat ient hecomes mx'opic. hut the error of ,e I ion

<-aimot l)e sat isfactoriU coriccted with glasses o\vini;- to

t he liNperliolic nature of the cin\ at lU'c. The condition

is almost in\ariai)ly hilateral. though IreipieutU more

aiKanced on one side than the other. I* mav he e\li'emel\-

slight and very slow ly |)roi;ressi\e, or the I'eversc. In the

later stages the apex mav l)i'coine opa(|tie, i)ut ulcci'ation,

rupture, inci'ease ot' tension and so on do not occur.

TiKitnniit. \arious methods have hi'cn adopted to

stop the process. Miotics are |)r()l)ai)l\ useless. The
l)est treatment is cauterisation of the apex with the

actual cautei'v. Thi' cauterisation at the extri'me apex

nuist he deep, and perforation here has heen advocated.

The latter |)roce(|in'e is not without daneei' |,) il,,. ,.\,._

Some operators remove a small wedec-shaped slice from

the thicl-ness ot' the cornea at the apex. It is more

dillieult to perforin and does not i;ive hetter results on tlie

whole tiian the cautery. The scarrin<;' fi'om cauterisation

is nnieh li'^s than mi^iit i)e anticipated, hut it nia\ lie

advisahle to do an optical iiidectoniv if vision is still verv

bad.
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Keratoglobus is tlic liciiiis[)lu.ri,ji| protnisioii of tin-

"hole coriici uliicli is met uitli in infiiitilc i;l;iu(()ni;i

Sv\ll'l(l\l.\ I K ('OM)I 1 IO\s.

'I'liriv aic iiiaiiy |i.itlioI()i;-ical coiidit ioiis of the coriic/i

"'ii<li •iif iiKivly r\i(l(iicc of disease in other parts of
'ii'' ^'y*^' Of i>f extension of disease. Some are often

ileseiiU'd as true diseases of the cornea, notahlv as tornis

ot • keratitis. 'I'his in\ol\es n wrono- prineipli' and .i

misuse of terms which can oidv lead to confusion. Since

it is of nreat impoi'tance to distinoiiisli these conditions

ti'oni [irimarv allectiftris of the cornea, l)otIi from the

jioints of \ieu of (ii;innosis .and treatnnnt.it will U' well

to i-e\iew the more conunon liere.

Ill glaucoma there is nearly always uniform ditfuse

l)liiish ha/e of the whole cornea. It is diii' to alti'iations

in the refracti\e conditions of the coineal elements,

hroiinht ahout hy the increa-"d intraocular pressure, and
not to any uioss pathological change. If the condition

persists the cornea becomes hazy throughout, and this

ha/iuess. unlike the former, doi's not immediatelv dis-

appear when the intrai. dar tension is relieved. IIei-e

there is detiiiite (edema. lUw to tlu' impediment which
prol'Miy-ed tension causes to the difi'usion of Ivmph. It

manifests itself first in the epitheliimi. which heconies

steamy and stippled. Sections show that this is due to

a( cumulation of Huid in and hitween the cells, especial Iv

the basal cells (I''it>;. 14:5). Fluid also accumulates between
the lamella' and around the her\e fibres. If the (wlema
lasts for a \ery lon^- period, as in eyes blinded \Mth absoluti'

iilaucoma, the epiti.eliuiii mav be raised uito \csicles or

bulliL' (''-.'•"/'// "/• hiilhms " Lrralitis"). The evidence of

pi-oloiiuvd tension m.-ikes it easy as a lule to distinguish

I..K. 1«
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tlii-- comlilinii tViiiii licr|irlic Msicular KcimI il i-. ; iiiiiri'ov cr

llic vehicle-- or hiilhi' liavr lilliicr ipil liclial «alU and •^ll(>\^

l(-.> Iciidchv , to l)iir>t .

NcaiU allied to l)iilloii> "keratitis" is ilic tonnalioli ol'

cjiit liclial tiiicad'^. «lii(l: adiirrc to the coiiica l)\' oii<' iiid,

vOiiUt till' otiicr. uliicli i^ otlcii clni) -.liapcii, iiaiiH-^ dov^ii

tree. Tlii-- i-. (()iiinioiil\called lildiiniitiirii " i,' ruli/i^." Il

occurs ill the --aiiie coiidit ioii->. i.'.. ii-.iiiill\' a^xniatcd \\iili

111*'-

i^

l'"lii. 1 l:>. Ilvliiiiii I'l llic rii|-in;i aii'i \r-ir\il;i|- •• kcial iti^.' Ire. in a

,L'l:uir(iriiat..u- i _vc ( • liHl.

H'laMcoina. l)iit it iiia\' i)e --een rarciv \utlioiit anv apparent

(aii-^e in lax'- ot'tlie lierjietic t \|)e.

Koratic recipitates, iiMiallv hadiv termed " k('ratiti>

pnnclata or " k.|)." in |-",n inland, are often deposited n|ioii

lliehack of the eoi'iica in e\cl il i- and iridoc\clit is. 'I'lie

ureatest cari' niiist he taken not to overlook them, since

thev ma\- he almost the oiilv ohjcctne sinn of seri( iis

<lisease. 'I'liev iiia\ l)e on the liaek ol a clear cornea or

llie deeper iaSel's nia\ he iilliilraled as a result of the
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iiiiloi-yclili^ : 1 liiis. t |„.v .nv not iiikoiu nun in inh
ktralilis. 'I'licir .•i|)|tc.(i;ui(c and n.ilun vv ill lie de
in (liMiisvInu- tlicir caux' (//// [>. ;5()0i.

Opacities ot' Ihc cornea ;uv otlcn ^( ('M]dai\

|ili)inatic. Such arc tlic niw ,,,• u||jt,. iisualK t

-Iiapcd inar^inal opacities uhich \'i,\\,,\\ scleril is.

to tlieir resemblance ,0 the sclriidic the\- are

>i<-lir'isiiiii l.i niti/in" \riil. [). :i,S(»i.

< '"ii<i,Hit,il ni„irili, s of \av\n\\-. kinds ;tre s ,.tini

"itii. .Many are not trulv connenitaL hut are (

iiTliiry recei\ed at hirth.

Stridti iijiiKii// occurs in various

/ I J I.I

forms. The comn,onest form is that

seen at'tei- operat ions upon the L;Iol)e
/

:'.'''

ill uhich a periplieral section has !)ecn

made, as in cataiact extraction. Here, V
ulien the section is al)o\c, delicate i^icv

^
lines run down \crticall\ troiii the

In.. Ml.
ii|.:i.'ity (

Hound and niav pass conipletelv across i'"riii-a, I'i

the coriua ( I'ii;-. 144). 'I'lu^y can i)e I'niii, a :il

seen clearly only hy mai^iiification. r \ 1 ra r t

They disappeai- spontaiieouslv as the
'at a [act

.

\:,.t

-\\\l:

r syni-

olllJUe-

\\ niLi'

les niet

lue to

M llali

.1' tli(

if IIh

uoiind heals. They are due to s|io|it foldin-' of l!i

cornea, wheicbv Desceme memlirane and the adjacent
unelhc become wrinkled. Had lal striic are seen aiound
wounds or ulc-is: they are parH.y referable to the same
cause, partly to distension of the ii terlamellar s|

<edema. 'l"he tine hatchini;- wl

.•md sometimes after tieht bandaoino- are to be retcrred

to similar causes.

laces l)\-

ncti Is seen around ulcers

patities of the cornea iiia\ be due to im|)i-oi)ei' 1

1

lent. One of the commonest is due to drpusilx <ii had
-''//.s upon an abrasion or ulcer. .\n iiisohiiile, deiiselv

'pa(jue white tilm is piccipitated and adheivs \crv firnilv.

lie spol is sharnlv dell liei. aiK I looks liL,. ,, I,

IM 2



'27(; DISK ASKS Ol' rilK KVK.

I*l()li,il)iy llic iI(|i()mI is;ilu;i\> tliioun niV cv cut i l,il l\ . Iillt

a \(i\ loii!^ lime iii;i\(|;i[i^f. A li .'il lriil|il nIk.mIiI I )(• lil.iilc

lo -craiic It (id'. Will it i> w iM-l iic\(r to iim' lead |()ti(iii>at

all ill the tii'atiiitiit of an\ a(f'rcti()ii> of the i\c. 'I'licv'

ciii aluay> iic rc|ilacc(l liv ((juallv clliciciit -iiltst it iili ^.

I'iijiii, iitntiiiii of the cornea itiav aUo occur fidiii iiii-

[iidpcr tnatiiii lit. I'rolonmd ii>c of >il\cr nitrate a- a

paint or in the tor t' (li-o|(s i> followed l)\- dark liro\\n

^t.aininij,- of the conjunctiva and ^li^ht >taitiinn' of the

cornea. The condition i-> called .iiiiiirnsis, and in the

conjinictiva i^ found to he due to iniprey-nation ot' tiic

elast ic lil)re-< \\ it h metallic >il\ er ; in the cornea Desceniets

ineinlirane i^ stained. It is permanent ; hence si|\er

solutions. in<lu(iini.i' proiarn'ol. arn\rol, .Vc. should ne\ei-

lie ordere<l as drops or foi- tisi at home, at an\ rale with-

out stringent injunctions.

llliHiil in i he coi-nca is rare. It mav occur as a hri^'ht

red spot (juite superlicialK at the mariiin oi' as a greenish

or rusty stain over the u hole siu'face. In the latlei' casi' it

is derived from Mood in the .-mleiior cliainher, associated

with hinli tension a relativeU infreipient t-omhination.

The stain is due to nnnute rod-shaped yr'anuies of deriva-

tive-, of haananloliin in tlie lamella'. It cle.ai-s \er\ slov^lv

tVom the mari;in,an(l in this sta^-e resend)les e\t raordinarilv

the a|ipearance ot' the lens v\hen it is dislocated into the

anterior chand)ei-.

liininina u\ the cornea, so-called, are jirohahlv alvvavs

secondary extensions, most couuuonU from the conjunctiva,

I he liiiil)Us heini;- a fav(,urite sitii.ation for these i;rov\lhs

{ri,lr p. >!«).

kit
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I{| jiM --^ lit I hf \\ hill' (if tli('C\c In ciiixmI Ii\- .'I \;iri('lv

III' ((inilitidii-. 'l"hc ((iiiiiiioiicNt i^ (•iiiijniuli\ ili- ; tlitiic\t

((itiiiiKm --(line iiiHaiiiiiial iitii of the antcridr iiait ol tlic

uveal I raci, \ i/., the iri^ and ciliaiN- ImkIn . Siiiiic (if I In

(liNtiiict i\ ( cliaraclcii-'t icN (»f tiic rcdiicsN in (•(in|iin( I i\al

and ciliaiN iiiMaiiinial inn have alicaiK liccn |i(iintcd out

{riilf [). !)()). l{cdiu» of tlic ujiitc of tlic (xc iiia\- aKo lie

canx'd li\ iiiflaniiiiat ion of t lie -.clcrotic. and it i> a fi((|iunl

(Tfor aiiionnNl lici^innci's to ascriln' the oilier fornix lo

tliiN (liNca^e. Il itiiist llui'cforc lie honic in mind tliat

(]ii-clcriti> and >clcritiN arc iclativ civ iniconiiiion.

IVKI.AMMA rioV OK IIIK S( l.l-llo IIC.

'\\\i) foiniv of iiirianiniation of tiic sclerotic arc dcMi ihcd,

Mi|Kiticial or cpi-clciit is, and deep oi- sclcritis. Thev
iniiiht c(|nally «cll lie (-iiisidcrcd mild and severe forms of

the same disease, hut the distinction is convenient cliiiicallv

siiic" they iisiiallv differ in tlic course thev take.

Episcleritis is an iiitlanmiatory attcction of the (lee|)

snl)coiiiimcti\al coiiiiccti\ tissues, iiiclndinn' ""' --niici'-

ficial scleral lamcllu'. A circiiiiiscrilH'd nodnle. which mav
he as lary'e as a lentil, apjicars iisiiallv tu(i or three milli-

metres from the limhiis (Plate \ II.. l''in-. U). It is hard.

immo\ali|c. and M-ry tender, the conjiinctixa mosinir freely

<ivcr it. It is lra\e|-sed l)\' the dec|ier episcleral vessels,

and therefore looks violet. not hriyiit I'ed. It is e\t reiiicl v

. !:-i;:i;; !ii;v . ; :;!., .; ..i . ... ! .1 . i '

! 1 !
'

*.:;:•.•:::*., ::c'.e: ;::;'.-; ai;":. ,';:i:: ;;ia\ ;;r CiMii'iiV liiVswi'in'i i.



''''^ i)i>i: A>i> ()i nil, l.^ i

lilli

''III 111"!'' tV. .|M. Illl\ |,,-,v. > :, >l,it, -,,,! ,1 .,,,, |„.l,i,,,|

" "lil'll 111' r..ll|illirliv,i |> M<llirlcnl. 'I'li,. rnmc.-i .,,1.1

llVt'.ll Ii-.kI r.iiviv |i,i||i(i|,;,t, ill till' llll|;||i|||i;t||(>||.

'I'Ikiv iii;i\ I).' Iilllc or no |i,iiii. hill iimi.iIU IImt,. I. ,

trcllii- ..I' ,||s,- lull ,M„| I, 11(1. Ill, .v^ nil |)iv»i|iv. .uhI

M'VCIT •• IH'lir.'lIni;,
"

|s ,,f|,.|| c, ,|| |
|

, ] , , i 1
1,

-, | ,,\\ \-\^,. |„„||||,.

1>''«<MIMS -|-,„|ii;,||v .il.M.rUd III tlir ,nlll>,. ot',|;i\-.. or, iiiuiv

tivi|i|(|il|\. urck>. I.ill illiniin III,. |,,-,i,-,.,s ,.f;il)vnl|.li,,ii. ,.r

MMdl ;irt<|-. flVvIl ||,.,|||l,.s ,,r III, .;||n,' l\|l,' .iriM.. Ill llii,

lll.lillHI- III,' ,||m;i-,' iii.i\ ,|i;|n ,,|| tor innlilli-.. M,.l|i,.\,..

•II'' IVr,,.:,liliv ,i||r,|,,l. in III,. „,,r-.| <-;imv Hi,. ,1,m;im'

'nI'ii.U ml,, III,. ,|,.,.|„.,. |,..||.K ,,f III,. M'hroli,-. ,111,1 Hm.
|),i>M-, ;iliiiii-l iiii|i,r( i|)lil,|\ iii|,i M-Ki-ilix

.\ii,'il,.iiii,;iil\ ,|,.||s,. lviii|p|io,yli,- iiilillralioii ,,C |||,,

^iil)coii|iiii.ti\;il and <'j(iv,|,.ral li»u,-. is loiiii,!.

HliciiiiialiMii and m,.iiI ;iiv (•oininoiiK inili<l,,| as llic

<lMcr .-alls,.. ,,|-
, |,is,|,.ritis. A liistorv of a, 'ill,' i-|Miinia-

lisiii Is iaivl\ ol.laiii,',! ; UK, IV c.iinnonU lli,av lias j,,.,.,,

"'II ni.iriM,! •• iiiiisciilar rliciinial ism."" 'riiitcrciiloiis ,,r

-\|>lnlili,- |,ali,iils s,.,.||| |,r,.,|is|„,M',|. an,l .11111, ,s| iii\ ,lrial,lv

l lirr,' is s,,iii,. calls,. , r -viHT.il d.'Uility. I L is i-onnii,.iKs |

III .Id, riv |^ro|dij H'. Sclcrilisi. an, I in «,.|m_M

li.xtiihit/. (Jciicral trcatni.iil is ,,f m,,)-,. avail llian

li.M-al. |-;\,.|| in cases in uliicli no liistorv of rli,Mi,iial isni

'III lir iliiil,,|. salicylic pivparal ions salicylates, saliciii,

''N"'"i "''III '" 'lo U'ood. an.l slionld !), tricil. If llicv

f'lil rcsorl s||,,ii|,| |,c |ia,l t,. i,„lid,.s.

'I'll'' iiK'^t nsfiil |,,cal livatnicnt Is niassao-c t|i,.

''".ii'''' ••'l>|>li''l In th,. u|,|„.r li.l. A siinpl,. |„„.i< ,,iii|.

nicnl may h,' iis,.|| ,,r a ucak ycl|,,u ,,\id,. ,,f niiicmv
fiiiint. l,iil str,>nu- stinmlants can i-ar,-l\- 1„. liornc. In

the 111,, re s,.\,.|v ,asi.s uarni ,-om|)ress,.s. alropiii, and
If'-hes lo 111,- t,aii|p|,' s|i,,n|,l !), ,aii|,lo\,.|. In Ih,- u,,rst

c.asi's Ih,. ,,,||.|aiil ,iirr,.iil. s,ai'ilic.a I i, ,11 ,,r superficial

cauterisation are m<lical-d. i'.x.ix , Hhrt s| he made

n *'!:
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'" llllllll ll|l Mil' ( llll^l il III lOII. ,MII(I --llCCf^^ oticll cl(|Hllll>

I l|iiill I hi>f liir.isiiii >.

Si'lonti.s i> r.ini' lli.-m r[)|v(|iTif i-. 'I'licic me ii>ii;ill\-

ikmIiiIc^, iir ,1 -.mule iioiliilf, lint tlir n'ra utii chd is niiicli

lr» ciivniiiMiilM (I, 'I'lic -.uclliijo- iv ;(| tiivt (l;iik ivd (ir

liliii^li. ImIii iI Imciiiih^ p.'ilr \i<il(t and M-init raii->|);uiiit ,

iiki |«>l((laiii. It iiia\ I \l( 11(1 cnliicU- kiiiiiiI the cunica,

lnniillli;- a \(\\ xiioii-. rolK li I h ill Liiiiwii a-~ niiiinlm

« I' I iti.-i. Sclclit i-> (llll'iTs tVdiil r[i|s(|c||t|s ill llial till'

(iiiiica ami iivial I i.k I air iii\ (lUcd, noiiic iriti^-, lint iiinic

(•\ I III is ;ind aiih iKir ( iMirnidit i> licino- |ii(>(iil. 'rinrc i^

im illdlat ion, lull iniuli alis(ii|it ion, xi that tlic sclciol ic

i^ 'Inniiid, a dai k |)iiijilc <i(alii\ Im'Jiih- t'oniicd, \\lii(li is

olliii loo ucak to vitlivlaiid tlic intraocular iuvsniuc, mi

llial icla>ia t'ol low s (. z/;,//// .s/,/y)// ///<,//;,• ). In iiian\' ca-rs

ot di(|ii>c di'cji mIci'iIi-. Iiard uliitisji nodiilc- drxcloii in

III'' inllaiiKil /OIK. 'rii(\- .ari' the si/c of ;i [lin"- lic.ad

.ind lie iicncalh the (on'|iiii(l i\,i. ;dl Jit aliont the n'iiih'

di^t.-niri- from I he coincal in,iii;in : llicv diN'ijijic-ir wilhoui

di-intc^r;itin^'.

.\n.iloiiii(;dl\ MJi'iitis is tlic -•-.ww a> episcleritis, hut

extends deeper : tliere is dense l\ inpjiocs t ic inliltration of

I lie s(|i|;i, |||(. I.iitielhe lieilii;- sepaiated l)\ cords of cells.

Hotli eyes are iisn.illy atl'ected. \ 'j)iine: adults ;ire tlic

most iiiiiniion snlijecls (cf I'.piscleril is^ Mil.! M.iim. n more

often I li.aii nun. Tlie causes are oliscure. lint ot the s.aiiK'

t \ pe as in episcleritis.

Scleritis is most sci-ious on account of its seipiela' and

complications. I'\eitis ot' soine kind is pidhahK- ,an

iii\ari;ilile accoiiipaniment . It is imcertuin whether it

may lie a result or ;i cause of the scleritis; most probalilv

it is neithei-, lint liotli .'tre due to ;i common (•.•iiisi>. This

cause is proli.iliU the .alisorptioii of toxins tVom some
sepi i<- tociis. It is often dillicult or impossiMe to lind the
r.wii. l.iu ., ;..! ..ii..,.i; i i.i i... .i: ;.,.) i.. ii i



:.'.s(t l)l>i. \>i;> ()i iiii, \.\ i;

>illll>c> ;|||<I i^clirrjltiM' (diialls. tlir IjiHiT i -Ihc i;ill\ in

"oiiMii. Ill otlni (MM- till .iliiiiiiilai \ canal k prolialdv

• il taiiil. and iiiaiiv of tlir (Iiiim-, \(|n(li Iia\c Utn t'oniid

iMiirlicial prolwililv act cliicllv l>v ( lisiiifc. t in^ t In iiitcNt ina 1

tract. In some ( ascs the (lisca-c i- iiiKluiihtiillv tiilni<iiliiiis

anil in <(t|Mis s\ [itiilil ic. Ciluiiv -la|>li\ loina leads to

distortion of IIk^IoIh', and vision is impaired li\ it ami
In llie illaii\ (leleterioils ell'ects o( the :i\eit|s. SecolidaiV

Ljlaiiconia iisiialU tollo\(s.

Apart from these coniplicitioiis scleritis neurlv iilwavs

extends to the cornea, caiisinir .,•,/, /•,,^//^/ /, , rutil i < {l"\ix. 1 \-')).

An ojiacily de\elo|)s at the mar^^in of I he coriu a near the

sclerilic nodule. It is ap| \i-

mateU triangular or tonyiie-

shaped, tin rounded apex

iieilii; tov^ards the centre of

t he cornea. Similar ojiacitics

may develop fai-tlier from the

martiin and even at the

It .I'll The . p.icit ics are
I'll.. I ITi, Si-|iTnsin_' liriiitiiis ,. I 11

(NYttk-hiiO -".^
.

'" .^-^''T'-'' >'•'•""'

hccominn- denser until thev

exactly fcsemhle the sclerotic— hence the name, 'riieic is

little or Mo vasciilarisation, and ulceration never occurs.

Some chariiiir from the centre towards the peripheiv. as

well as ne;ir the maij^iiial corneal loops, occurs, hut the

densest parts usually persist as hluish clouds. The whole

iiiarj,nn of the cornea may hecoine opa(|ui' like (he sclerotic,

hut the pupillary area almost invariahlv escapes.

'J'riitliiii'iit is the saiiu' as foi- ejiiscleritis. When
tuhercle is suspected injections of tiiherciilin should he

employed. Dionin and sniiconjiinctival injections of

saline, <S:c.. have been recommended.

yicoration (>t the sc lerotic is alwavs secondai v. eithei-

from without or from within. lAtiiision from the



ciinjillict i\.i I illii(i' l_;ih>a\ s dm- to I i iIhiiuIiiiI' iiK I'ljit mii

i;jtril\ ^\ [)liilil ic. l''.\| r|iMii|
|

tiiiiii mlli iii --li \ iil ii n ^

tioiil tlic m-. ci i ciliai's ImiiU .iihI I- ii>ii. il K I iiIh'IciiIpu n

11 1 tlic i-ii-i- III til' i lJN. s\ [iliilitic III t l ial of tllf ciliM iv

[>oily. I Iciiat inn of iiiali^nmit ^,1 ow t liv wliicli lm\c

|H rioialcrl tlic silridtif a Uo occurs sjncdni;! ,it tlic iii-

or ciliarv l)(i(l\ . nlioiiia of the retina. Ml tlic-c condil ioM>



( ilAITKU \IH.

IHsl-AMs liK Tin- Mils A\|l (III \i:s i;<u»>,

'''"' llll'oillll Icnil in.ilis li:i> 11,,. Ml, Til ()f('iii|<li;i.isii,u-

''" i"l|'"l''"ll f;-Hl. vi/,. 11,,. ,.|,,.,, rrl;,fi,.,i>l,i,, „|,i,.'h

|\i-l- liclu,.,.,! ||„. .•ii,,il(.i,,i,-,-,llv .listinc' |MrK ..f ll„.

";';'' ''•"•I- It •''•I"- .ill,-.|iti,,n I,, ill,. riv,|U.'ii<v uith
"iii'li inlL-ininiatorv |M',.c,.vm-. in\,,l\,. th,. In.ct .-iv ,•,

"liolc. ;i|„| ,.||.,. II, ,t .trictlv Iiiini,.,! to ;i >i||n.|,. |,,.|,.f. 'i-iij,

fi'.'iiiiiv i. |,,-ii-ticiil,iilv \u']\ ,.\,.iii,,ii*;..,i ,11 iiifi,.,iii,ii,,ii,,ii ,.r

t!i<' iris .•ui.l .•iHaiT lw„K-. l 'j-»l,..|l,lv iriti> ,...ut nc.iMs

«iLliiM.>umi'i:v(JjiLs, um^, inrti..n. c Ncliti^ uithoni s,,,,, ,.

lilLli. 'I'lic (liM'ns,. i> call,.,! iritis ,,|. cv,. litis acconliiic.- as
:Ih' Iris ,,1,'iliarv ImhIv ,.|,,| „.,.,,.. ,liiii,.ail\ t,, I.,, tlir in,, re

•'"'''•'' 'I'l" -.iiiir ,i:,[„,sili,,ii isals,, >,.,.|| vMlli rt'iiard lo
11"' clK.ro-.-l, III, .null ill i,.ss ,|,.o.|.,,,.. (i,.||,.|.a| ii\',.iii^ i.

"'"~~' '"'""""I i" 111'' iii"i<' ••lironic tvpcs ,,fiiitlaii,niali(Mi.

l"il It is |,n,l.al,|,. tliat tl„. ,.i|iarv 1„' ^v is nf\vu iiiN,,|v,.,l

111 many casi.s u|ii,.|| u,. ,.,,•,. a,ciist,,iii,.,( |,, n.^^r,.,!.,! as Mirc
clioroiditis.

I'or c.iiM.iiu.n,-,. ,,f ,|,.s,.|.i,,ti,,i, it is Im.sI f,, ,-,.iisi,l,.r

<iiM'as,.s ,,f til,, van, )iis parts of the in.'al tnict s,.,,aratclv,
ImiI th,' anat.nui,.a'. |ili\ si,,l,,n.i,.,.,|, ,.,imI pat liolooi,.al

;"'"' i'l'iitv of III,, pails ,.,.,11 |„. .(arclv t,,,, f,,|.,'ii,l\

insist,. (I upon.

IV|.|,\MM \T!o\ or nil I|;|s AM. ClLlM!', \lu>\
.

Iritis. }i, ,,r,l,r |||..,| njiis ;,|„i H,,. sp,.,.|,.|| ,iann.,.|.s

"lii'-li ' Mil il may l>,. ; lioroiinhl v liiidirst,!,.,!. i; i^

ili'ivssary 1,1 riiiii.|iil),.r th, analoniiial anaiiiiviii.nl. ,,f



DiSKASKs OF HUS AM) ( II.I AIH M()l)^. !,',s:

III' iris aiu! the put li;)l(>n-ic;il clii;iimv> wliich occur in j|

'1"1 ic I n> is |ir,-n:tiaill\ a (li.'i|)lHvinni of l.l.u..! 1. J

lllst|-i)»c(i iiillscic (il)iv^ liclil ti)).^ctlu'|- l)V a Miy loose.

^[xiii^V strujiia. Ill its |)ci|)ctiial movcnuiils Ih,. |)ii[)illarv

i;iii slides to ;ui(| tVo upon tlic Iciis capsule. 'I'hciiiai

more tlitl

Mirtacc of tl

(• pupil Is coiistnctcd the iiioi" (»t' lli( post
n I

' *

(nor
Ills Is ill contact uitii tli <• iciis ca

^l u'ii fully dilated the iris prohaliU docs not t

ysuli'

oucli the

K'lls a t all.

Iiitiatnnialion of llie iri> is fundaiiieiil ili\ III

process as occurs in oilier connecli\e I Issues : it cousisf

ni ( lilatatioii of tl le i)lood \csseis. inipainiielit of tli

eapillarv w.alls. exudation of a liielilv all)

into the tissue spaces, and leiico- oi' I vnipho-cvl csis

()uin^- to ilie extreme \ascularit

"eci liar distril)utioii of the \esse|s, and to tl

uniinous hniuli

V <>t the iris and tl

le looseness

ot the stroma, these o-eneiic t'eaturcs (»f iiitlanuiiation

proihici' special results. Thus, simple hypera'iiiia tends

to cause tlie puiii iiiecliaiiica!l\'. on accoiinlI to contract

<if the radial disposition of the \essels. 'I'his is to

s(niie extent |)liysiolonic;d. hut is ureativ increased under

patiiolon-ical conditions. The extreme \ascularilv and
the looseness of tln' t Issues causes an unusuallv lai'ifi

1 1 .'.1111 of sv^clh iiy;
amount of exudation on the one hai

on theolhei-. Ouiiie- to the nrealer alhuiiiinous coiiti lit

of the Huid its \iscosity is increased so th,,! it escapes

iuto tiie anterior chaiiilM'r and out of tin .•interior

chamlMr hy uay of the tiltration alible (//(/, p. ;^;5)\\ith

liivate" (iitli( ulty. The iris, from L^.ui,.- p,ot,..ll. ^.

'iilLJl'^t spuue-e lucoiiics a i ion^c hill of sticky tliiul



yn* l)FSi;.\>|,s Ol' 11 1
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Mi

'^l''"'"''''' •""I 'lll.Mt.-.l(.r (il.IVs MIV r,,l|;illv .-UmI lillifofllllv

-'"""''''•'"" -pliiiK'ttT oMir > the ilii,-il;il()i-. s,, lliai

(I)||>trictiul| (,r thr |||||||| lollcnv-.

It IS .•;i-.\ Mou to iiikIci-ImikI tlir vltui' sinn, ,,f iritis.

''"'"
l"'i"' '^ <(.iistri,-|,.,l. |,,-,rtlv ..uuin- t,. li\|MTM mi;.,

pai'lly to irritation: tlic ..lo-,. ..f (|„. |„,|,j|
j.'

,|iark..|lv

invHiilar. TIk. ivactions ,,1'tli.. ,,ii|,i| aiv sluonisl,. partlv
ouiiio- to till' same causes ulii,], indiu-c const li.t ion. partiv
touliat ina\ he termed uater Ion-inn-. 'I'l,,. i,.,tter c,,n-

<lil ion cause, nn alteration in llie a|)|.earance of the iris.

'''" 'l''l'<'ate iris pattern, instead ,,f lK.ii,„. ,.|,,,,. .,,,,1

sliaiply detiiied, heconies ;,|iure<l and indistinct (•• niiiddv
""

"'"'• 'I'll" coloiu' nndero-oes consid, ral)le cliannv. \ar\ inn-

accordin- to the condition of normal [.i^Micntat ion. ' Fn
''lii' |"'"l'l'' "I'll lit*l'' pinnientation. the hliie iris I,,.,-,,,,,,..

ilhlish orvellouivh n-i-e.-n ; ||,-,,„|, i|-,d,...|„,„ lessdilli-n-nce.

Imt hecome n-reyish or vellouish l.roun. In anv cas,-

'"iii|'''i'ison of ihe colour of tiie tuo i.-id.-s ui|| ,'|snallv

rexeal somi i,n-|,t ditil-rence. for iritis is n-.-ncrallv unilateral
(liiriuii,- the acute attack.

.\s a result of tile chann-e in colour and hliiri'inn- ,if th.-

n-is pattern, tlie hvp.M-amiia of tiie iris it^-lf is not \ery
"''^'""-' 'iilLit manifesto Itself in circiQ ncorneal ,-i liarv

^^^ua:-"'"'!! i'"''' !'• !>'>)• 'I'his is most' ma'HrrTTrrn:.
••iiiarv i.ody i> seriouslv involved, hut the .onjuiict i\al
vessels are also fre(|iientlv moderatelv enn-oi-n-e,K so that
care IS necessaiy in ilist inn-uishinn- the condition from
'"n.iuiK'tivitis. TIh- secoi,dar\ nature of the conjunctival
loiin-estion is -.houn hv the relatixelv sl,nht di'scjiarn-e

:

uhat dis,-harn-e lh,.,-,. j, j, chieHy lacrymal. never mu'co-
1"""'''"^ ill til'' .liisence of actual coiijunct i\ it is as a
complication.

llijl iris iv i-icljv ,>iippli,^i uiih sensory nerves f|-om
Jiii_oph thai mil- divisKin of the lifth iicim-. Ii ,. not
surprisinn. ther.-tore. that pain is a pr |||..|,i

-3iini|,r,n

!i
i r

•'»-

* »



i)isi:.\si:s oi' ii{i> AM) ( iij \i{\ \u)\)y. :>«:>

I' MClllr ifil is. It is iinl colllilicil to flic eve. lliollnll scvclf

iirnr;ili;ic [laiii i> till line, liiit is .iUd rd'crri'l to otlici'

luaiiciics lit' tlic liist (livisinii (it' the fit'fli luiv i . cspcciallv'

Id till' \)\()\\ .•iiiil pails siinnlicd 1)\ the si inr.iorhilal and

li'iiclilcar hraiiilics. liiil aUo In the cliccks ami malar hour,

and soiiirl iiiK's In Ihc ikis,' and tcclli. ll is worst at

n^njj_.

Till' alhiiniinoiis cni idatcs (s<'ai)c s|(i\\|\ into the anlciioi'

iliaiiihcr and iiii\ with tin noniial aijiU'oiis. If t he ciliaiv

hoil\- is iiiiicli iii\o|\cd the aijiKoiis i'sdt' is ahnornialK'

alhnniinoiis. 'I'hc a(|ii(ons ot'tcn contains Kiicocvtis and

niiniitc tlakis of coaiiiilatcd |)rotcid, seldom fihrinous

111! woiLs (Aci'iit in sc\crc cases. It therefore Ix'comcs ha/v.

Iiii'tlici' iiitertcniiij,' N'.ith a clear \u\\ of the iris and easiK

mistaken tor ha/iness ot' I he cornea, w liicli is iisnalK nol

ni\()l\ed. In \ei\ inle nse cases. especialU' of traiimati c

i litis with septic intection. lari^^c niimlHis ot' j
ilviiiii|

[

iliii -

nuc icar leucocyh's an- pon|;ed out ; these ^)|i|- tu -*-*"'

I lot torn of t he anterior chamlH'r and t'om i an livpiip\""

II\|iop\'oii !s raic III simple iritis withont perioral ion ot

lli(;j,iol)e. 1 ! \ phaaiia. or hlood in the anterior chamhia'.

iiia\' also o<-{air. hill is rare in siniple iritis.

Tlie ahiionnal condition ot' the aijiieoiis impairs the

nnfrition of tlie endothelium which co\ers the i)ack ot the

cornea. The cells hecome stii'kvaiid mav ilesi|iiamate in

j)lac-es. 'i'he exudates tend to stick to the more affected

spots, formiiie; l,i id'ic jiri'rijiihdis (•* kei-atitis punctata"),

'riicse art' seldom present in simple iritis, hiil t'unii a

pjomimnt featurt' of cvclitis. \ar\iii!; roii^hU ^H t|| the

amount of cM'h tis pii'sent

The more alhumiiious the a(|Ueoustlie more \iscoiis it

iK'comes. 'I'his \iscous fluid filters out of the anterior

chamlMi In ihe till lal ion aiieK with diU'icullx. Ileiice

there is a teiideiic\ tor the fluid to !)< retained, so that

tile intraocular ieiision rises. 'I'he rise is minimal and of
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"" ^'•i'i"ii- I' M""' ii' ••I-'- of -iiiip iri'^- in tiicf, it i>

M-;.r,vlv •t|.|,iv,i,-,l,l,. I,v ,lii,i,d i,i,H„„U, irj„,«..\rr. Il.c

'•ili.irv I....IV i. MMich r,\,,N,.,| til,. .•,llMlmllH.n^((.^>tltll.•„t^
"•' •!"• 'H"''"ii- "' v.iT niark,.j|v im.it,ms,.,|, ..,im ! nsc .,f

(.iiMun inav I... somval ,,> t.. ,.,„lan-.r thr sin.ht. ,,.,,niril,o

^|)^li.•ll at tciitioii.

'!"'" •Midatc. uhirh arc p v.l mit l)v tlic iris and
riliarv IxmIv aiv iiatiiralK ,u..st c.n.vnl ral..,l i,, their
'" '!'••''' '"'iil''' 'l"....!. 'I'Ihv .oNrr tl,,. Mirfa,-,. ..ftlic
'"^ ''-•^ *'"" ''I'" ••^'"1 ^P>"a.| iiil... an.l ,.ft..n ,-„n,|.l,.t,.|v
"^'••- "" |"i|.ilins ar.a. In thi- niannrr thr [,„,„1 n.av
'"'-•""• •l•l"<l^'•'i uifl, ..\n.iatc.s, a ...iMlition uln.-li very

seriously impairs tlic sin-Jit

ot' flic eye. .M()rc()\i'r« the

cMidatcs t<nil to stick tlic

ifis down to till' lens

(•a|>snic. so that it l)ci'onics

l>'.. II'-.- I'i:,„,
I -,..|u-inna,„l

'""""^•''>I.V 'iM'<l.

'"''"~'';""i'l"l'ii!.il, uiihiH.uinL' If tlic iiaticnt is seen in
l"ruaMl-..rth. ins|-i.i^lM,nil..-'

). n i ^
(Nitil(siii|,.) ilK'carlystan'cs and atropin

is instilled the pupil dilates,
lln..ii.l, not so readily as a !:ornial pnpil. on account of
111.' wat..r-looninn. „f th.. iris. ]U contiruious treatment
III'' ins may I... freed from the lens capsule and the pupil
l'e<i'mes completely dilated and circular.

'I'iieexudat, .houcMr.shou a or,.at tendencv to become
.|ii>«Uy ..roaniscd. Tins is parti.ularlv s,.en in most .'ases
ot mt.s. Ics-, fn.,p,ently in cvclitis; wlu,, it is a verv
'Marked feature of the case the inHauunation is often
'l<'Mr,l,..d as /.hisln: If the exudates whi.'h bind the iris

*;'
*'" '"'"^ '•••'l'^"l'' ''•'^•' ii"t Ih'ch .-drea.lv broken .loun

lli'y ixeonie couN.rted into fibrous IkukIs uliich atropin
- "hnllv unable I., rupture. Such firm adh.sH.ns of the
l'"l'iil''iv maruin to the lens capsuh. are called ^,u.l,n,fr
'I""''"" {"r.y^n: to hold toovther). Wh.., tlu.y ar.'
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|iiCMiit ,1 mydriatic caiisrs (.iil\ \\,f iiilcrv .iiiiiM- iiortioiis

"' 'I"' 'iicic (.f llic |iii|)ll to dilate and tlic |iii|)d a>^iiiiics

a Ic-liMiiicd a|)|)cai-aii(c (I'latc Nil.. I'io. ;,' ; I'lo-. l.",()i.

'•'•''I i'l 111'' .•d)Mii(c of a iiiydi'iatic iiiiiiiiti' iii^pcclion ui||

H'lifially -li(,u iiivnidaritic- of tlic |iM|)illai-\- inarniii due
to the >yii((liia'. Such an iirci;-iilar |)ii|iil is a sinn of
|iic>ciit oi|ia>t iritis. I'< rdiat^iiostic |iiii|)()s(s lioinat ropiii

-li"i'ld III- instilled and tlie result confirnieci 1)\ ilie

.ippe.Mrance of t lie ildated |.u|)il. Ouiiiu- to the contrac-
tion ol'orn;uii-iii-c\udates upou the surface of the iris the

retinal pio-ment epitli.'linni may he pulled outuards o\er
I lie pupillary mai'-iti. Tatches of pio'ment are then seen

in this situation (ectropion of the uveal piii'iiieiit

In \ery severe cases of |)lastic iritis, or after recurrent
attacks, tlie uhole ciivle of the pupillai'v margin mav
'"' ' lied do\Mi to the lens (•.•psiilc. 'Die condition
1^ i-alled itiiiiiiiir or l imi s II II., -In , I or si'riii.sin piijiill.r

(I'i.U's. 1 l-fi. 1 M) : it is one ,,( ^reat dani;cr to the eve
(riilr p. ;5(),S). Ill similar cases, especially if the case has
Ihcii iienleited and tliepu|iil not well dilated l)v at ropiii

at an early stai^c, the exudates in the pupillaiv area mav
also ornaiiise. A (iliii of opa<|iie lihroiis tissue then (ills

the pupil : this condition is called hlocKed pupil, or urrhisin

jiiipilhr (I'ins. Ufi. 14!)). If there liad heen' much cvclitis

the posterior chamlH'r (Kio-. ]) also iKconies filled with
exiiilates uhicii may oi-i,fan;se. They then tic dov. ii the
"''i"l«' "' llie l>ack of the iris to the lens capsule: this

condition is culled lut^il jumlrrinr si/,i,'rlii,i (i''in-. I4.7). if

leads to retraction of the pei'iplieral part of the iris, so

that the anterior cliami)er i)ecoiiies ahiiormalK di ep at

the periphery, sometinies much deeper than in tlie centi-e.

Iritis is most fiv<|ueiit iy mistaken either for conjiinc-

tiMtrs ,,r toracnti'irlaucoma. The points uhich distiiin-uish

it from ((.njunctivitis uiH he uathered from uliat lias

alr.ady heen des, iil„.,|. '|'he ,.rror of mistakinu iiilis tor
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ulancniii.i is III,. ,ii(ist Miioiis uhich can lie made, luofc

|>a:ii(iilarlv l).causc ||i,. | ivat iiiciil ol' lh,. !«,, ,-oii,|it i,,ii>

i> (liaiiirti-ically opiM.sid. l Ulatatiiiii of lln' piipil uitl i

alioiHii. uliich i- iiriiTiitlv^ iircfssarv in iritis, is t|u u,)rst

|M>ssil)|,-
I icatiiiciit '!' ^lailvoiiia (././.). Al the (dsl ,,f

'" '•' '"'' |"i~l'rin|- svii,.ri.j;i ( 7|. 11-,, ,11 ;( ,•;!>,., ,f |il;isli,. i|-i,|,,.

'>'"li'i" iliicliriii- \i, r.ui^r |.|illii-i- Siill.i. Til,- ii-i- |s ,(,!, i|,iclrly
Uillirivnt to Ihr Iciis raiiMil... :iii.| ili. |.( r,|,h.iv i- nlKi.'tr.l. 'I l,,.,-,. i"s

:i ilflifiitt' iMllatiiiiiiitoi V |.ii|,ill;iry luriiilirajir (iHsliisi,, iiii|,;il:,.). \\u-rr
is aU,, Mil aiitci-ior cM|>siil:ir cataVact, ,|ia- in tin. jntlaiiimation : it .-,,11-

taiiis cali'arL'oiis drposits, as sliouii by Ihr [.aich ,.\' daiU siairiiii".
Ilic ••iliary l.o.ly is ,l,..^reiieratr,| and (Irtaclicd frmii tlic ..Imilic al llic
|M.si,.ri,ii- |,art. Tlic rc'tina is .oinpl.tflv .1. la.^li,,! and fold.^.l Inliiiid
tlir Iciis.

some i'c|ictili()ii. the (lislinniiisliini;- features \\\\\ l)e oi\en

here.

(1 ) III ii-iii
^iii allir tl.aii luii'iiial and

iv;iuiui': 111 ^';l;iiici)iiia it is iarn-e r am i o\al. usiia llv uilli
_

I 1 1
I

III*

le Idiili; .|^i- ' IJ irali

Cs) 111 lliii- llir iii traoeiilar tension is^ s(vire('|_v aj)[)recial)lv
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L^M'.I UMlrs> i,i,|,.|. rNvlitis i. ,„VM.|it : i u o-l.-nir..,,,:. ,1 ,.

'^^i'IV> milllTLlilh lillinl and l. .. |'l|.ri ^,,y I,,,, I,

Ihcsc ,iiv Hie (u.i ,|||,.r ,,l)j,.(|iM. si-iiv Ca^,., „^^.;^.

-ioiially ,iris.- uliicl, arc iloiiht fill i^ru to Ihc nKist

'\|HTirii(v(l. A iiM till and liai-nilos ;)r..<v,"nv ulncli uill

diiio,! inxariahly Mettle tli,. ,|n,-.ti(ni i^ lli,. tulh.^ino-:

A dr()|. of ;i |)rr (vnt. Iioinat ropin {/,,,/ atropini solution
'- iii-liilcd. As tlir |„i|,il dilates, m inlis th,. invo-,,-

laritics aiv cini.liasisfd and syncciiia^ arc almost aluavs
rrM'alcd

; tlii^tt^j on i,s nut ^^iMVrJi l llh .-dlir tL-d l.v tiu '

iimlliiit ic ; i n o-laiiconia^ the [nipil proUaUly dilates sh.wjv
l)iit (jiiitc cNcnly, ivtainiiio- its roundness: t he t.Mision is

a|)|)r..ial)lv increase.! I.y ttie niydrialiy
'

\^ m.oii e
d.-niconi;i i > dclinitelv dian nosed l.y Hij, ^,..t .mtJii (1 i,cr

(^iit.> must l,c , m_,n,J,.,t,lf/ iiistillc,! and repeated a t

ii^ijvna^ls (,„/, p. ;S;2(i). Atropni is ncxc.r to l„. us.-d for
'lia-iK.stic purposes since cs,.rin is incapahle of count. t-
•letiiin- its mydriatic .ircct. and if the case is toun.i t.)

l)e one of o-lau.'oma imme.liatc iride.'t.)mv «.>uld he
iiiipcrati\e.

(:5) 'I'iie suhjectiv.. syinptonisdi(f;.r j,, t lie two diseases.
\lsion is Usually ino.v imp,^j,....l ;„ ,,.|.,,|....|,,.,

|[, ,,, ;,, j,.,^j

In a(ut._»i;uic.2inaJJii:_uiisvt of tli.' pain is^; ndj[,.,, and it

is so sev.^re that it is ,, .piently accompunie.l hy \..niitin,u-.

It will l)e advi.siil)le at-viin to enumerate the cliief

symptoms and siir„> of iHtis. The siil,|ectiv.'^mpt.nn s

are
: |.aiii, of a iiuurgloic chai-a.t.. r referred not onlv to

the ryr l,ut also to tile supra-orbital reu-i.,n : . Lnniess
•iLliiiiUi- -111.' t.) cloudiness of the a.|Ue.)iis. exudates in the
|">pillary aiva, .Vc. 'I'h.. .O^inlivejsio^i^aiv : co nstri..ti,.|.

an.l irrconlaritv of thf pijpjl. unless a mv.lriatic has
already lu'cn instilled, in which case the irrei,nilaritv is

emphasise.! !)y the presence of the post.^rior s\ lurhia'.' If
tlie my.lriali.' is instill...! early th.vse svnechia. may break
doun so that the pupil an-ain l.efomes unii,- ;;=m,:.! {-..

''' "

'
'

1!)
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11 i.iM'v ^iiiils ()t Kniiili III' niii'iiiiil iiiiiiii llii' .ililcl l(i|-

(.|ll^ll li ()t llic 1(11-- nt'liii lc,i\I U','i\(' lii'i'iii.'iiKiii liiMI'L^ III iild

^\ll('('liLl'. .-111(1 lonil liiii-<l \;uil.'ilil(' i'\ lilclicc III iin lulls

iiiti^ {\-']>^. He's). It lia-^ hIic.kK Im'cii pointed out i|i. .1)

lli;il the oostcrior l;i\ir ol llic iitiiial

on llic haik ot' 1

1

I liaii the ant( nor.

till' |io-.tcli()r I;

|)ii;in('iit ('|iitlii'l!iin

11- iri> Is Ic tirnilv atlaclud !(• tl

\V icn a sxiifcnia lirvak- ilo\^ II sOlill. (it

\( rotten tear--a\\a\ and remains ali

to the lens eailsille ; tlll'se [il^nielltei I sjuifs iie\i r disa[)j)eai'

enliicU. l ^isco
|
oial ion oi nniddmess o i t|n' oi^ w liereli\'

t lie lli~ uaileni Is masked

W
ll... 1 Is, S|i<i;.

nl |.ljinrlil (,||

Ih.- I.

Ii^peia'iiii.'i . i naiiitest ini: ii'vJJ

clnelK as cifcnmcoriieai elllalA eonnes-

t ion ; e xiidat ions, manitist ino' tlienisel\e>

either as more or less eloiiiiines> of [ji(

ainieoiis or a- solid ilejios:
|

iosits ni tl

I

)

imi llary arcH uiid mion the na^: these

are consiiiciioiis sinus ot' intlamniat ion ot'

.llic, 1. tl l,v 111"' ll'l-

|io.sleriiii >\ 111

r ll i ;i' w ll 1 r ll

T le course ot' iritis varies vulh itlis

hau- l.inkcn intensity. l'', \ell t he s|i^ |tj|- ;|clllr '-n-

i|lJV\ 11. (N'r! I 1.

sllljl.)
t ; tke three Oi inoL-L "vkr- I"-''"''' llltlill"^

t ion eiitireU siihsjde s. The i)est >ion is the

|irom[it action of atro|iin. for in the worst cases it lias

little or no eli'ect. Im|t!'o\emeiit is shown l)\ ii'ood dila-

tation, dimimit ion of injection and pain. In the chronic

cases the ciliar\' ho(i\ is almost alwa\s more seriously

lion is one of ii i<lo-c^vclitj s. The
intlammalorv siens are less, iiiit diminution ot \isior, is

progressive, and the di sease not iiifre(
|

Ueiit l\ l asts for \ears.

in\ol\ei| lie conill

()!ie Ol' tile most charactei'ist ic features ot' irit Is anil

cyclitis is the ureal tendencv to relapse. It depends,

not upon I he s\ nechia'. as was once taught, hut upon the

coiistit litional cause of the disease. Macli fresji attack

runs a similar. thoui;li iisuallv less severe, course, often

le.avinu tresh traces,mil iiicieased imitainiient ot v isioi
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('(tm|tlc(r rcsolllt Kill lll.l\' nciiii in --lii;!;! c-im's liijilcd

CMliy .111(1 >llll;il)l', . 'I"lir cMiil.-ilc^ liccoiilc ,i I im )i 1 H( I, the

-\ lircliiir l)ic,ik (l(>\\ l:. Ic.ix iiinon I
\- Midi >liiiiil tracer ll.it

\i^i(iii may l)i' |MTt'((l. ( '(iiiiji i rat l\ el \ -li^hl casc^ iiia\.

Iidurxcr, |ca\f very ^( iloii- ivMill^ it' tlicv afi- iiii|)iii|)crl\

Inatrd. ami in vcmtc ca-cs I !ii-,c aiv t lie rule. Mo-,! ot'

the evil iv-iill- arc attnlllltahic to lici^lcct ot'or iiii|Mis>i^

liilily of iail\- (lilatat ion ot'tlu- |)(i|)il. wliicl

iii'iKi' ot the |)o>tcrior >\ iicchia'. It thc-c arc tew. no

special injury or ini|iainiiciit of ^inlif foil,, us. Imt t'liliiic

atta(k>arc more likcK to ivMilt in an incrcaMil nuiiihfr or

I I ai ixs pcniia-

III iniL!' --Xiicrllia.

Itini;- '•yiiccliia. or x'cliisio [iiipilla'. i> one ot llic worst

MMjiicI-. ot till' itwcaM', >niic, it iiiinli(\cii, it iiicvitaliU

leads to M'condary u,-laii(oina and dc^t met ion of si^||t.

()uiiio- to the coiiiplctr .liiittinn "" of the |iii|iil the

..i|iicoii> uincll is secreted liv llie cil'arv l)o,l\ (i hh p. Ji 1 \

Is iinal)le to pass forwards into the anterior cliaiiiUer,

tlie iris heiiii;' a n()n-|ternieal)le nieinbraiie. It tl

collects luiiind the iris, uliicli heconies I

leretorc

like a sail, a condition which is calii

UcH'arded troni in front.

nies i)o\\e<l tor\\aiits

ins I,., mil. (V\<^. 1 }!)).

le anterior cliaiiil)er i> II t.see n r o

innel-shnped. det'pcst in the centre and naiiowest al

li.' |)eri|)liery. The tiltration alible is ohliterati-d liv th

adhesion of the iris to the cornea and sclera at th

[leriphery (periplieivd anterior svnechia). Ileiux' th

lliiid is retained within the eve and the int raociilar tension

rises irxle p. :}()S).

Organisation of tiie exudates in the piipillarv area k'ads

or\ pupillary uienihraiie

h the

to the torni.ation of an inHainiiiat

ehisio piipiila'. Tliis interferi's (hrectiv wit

trai isiiussion of liii'ht ravs and is often associated 'vitii

inii>; syiiechiu, with or without total posteiior syiieci

{'uh' p. ^H7). In such lases tl

iia

itis an. I til

lere Is lieiierally plasti

.IJ. .,(i....i..,i

ll>-
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i {' [irnlll.Lall.U k^l.f |||||> li;||| I., .|)l..
|,

[^N ,,(' llir irU .

"Ill' l i liniuiii^ <lnt\ ;;ii \. like till or lil(iMiii._. |p,i|.( r.

\li,\ -tiv.ik- (.rini iii.ilk the .itr nl' i.clliLinciitK ilik'lliil

\<-mU. ii>ii;i||\ (,t ,|( u tdllM.-ltloli .111(1 lli.ritoiv m.l

lli(v-,v,iiils r;,(li;il III .lliv( lii.ii. 'I'll,- |iil|illl;ir\ iiiM II; in Is

lliiii Hill lr.'i\fil
:

llic iv.-ici inn-, .-ire iliniiiiisiicd.

lilinllis nl liih.t, 'I'lic \;lli('t ir> iif irili^ arc ll-ii,il|\

l-'ii;. ll;t. Iri~ iM.inlir. with vuiy lu-.iad |.ri i|ilirral antiTinr -yni'.'lii;i,

:iiiiiiil;ir ]iii-i,ii,.r sytifdiiii (•ifclu^ici |iii|Hllii' ), ;iii.| iiilliiMiiii:it"rv

l.il|.ill;iry iiHiiil.nui.' ((icclu-io iiii|iilhi' i. Ihciv is .'ilsn :m aiitniuV
<'aiisiil;ir c'.it:ir;i.',

iliMiird into [iritiiary aii<i sccoiidaiv. tlu' kdJUji- hcino- Ihox.

^^Iii''' aiv dni' to extension of iiilluiiiiiiat ion truni Miu ir

"tlier [Kirt of tlu' e\e. iisii.'illy tile corm;; !. The primai'v

iritides ;ire due to s e i>-eneral dvseiasia. tlioue'li it is

not .duavs |)ossil)|e to deterHiiiie its exact natni'c ( so-

cali((l idio|i,itiiic iritis). 'I'U' most iiridonl)ted cause is

cerl.iinls s\|i|iilis; otliei' cjuises .-iiv L;(Hion-|iica. tiiTiei-clc .
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I

rsuiit liiiii.-iUi. \i-. L'iiDilK'. iril ix i^ ii-imll\ ,111 iinpni l.uit

it ol

-hills

liicli

riciiiciit 1) 1 sviii[),il 111 I ic ()|)lir li.i I ini.'i ( '/ /
. /..

Si/iihililii- Iiiti.f iiiiuiitf--f v iUcIC ill t\Mi tdiiii-. S

is till' ((iiniiioiiist (.iiisc of s||ii|i|r [il.istic iritis.

occurs ill t lie scc(ili(l;ii\ st!l|;r. soon Jitter t lie sk in ell
I
lit iol|s.

iisiimIU' \\illiiii the I'ist \c;ir .it'li r int'cction. 'I'l

lie iinlhniL;' clijiiaclcnst ic .ilmiit ll

noihilis iii;i\ occur upon the iris w/

i

I

1 LiuLl "^^^ iH)t i i siiall\ recur, thus

(lilliiiii''' iVmii the " 'li n*'"
""

lire ni.'i\

lis loriii of iritis, or

ih niiiii). S\|iliililic

tin III . Siiii|ili' |)lastic iritis aKo

occurs ill coniiciiital s\|)|iili>.

usiialK' as ail accoiii|)aiiuiieiit ot

interstitial keratitis (r/./.). It

also occurs III \er\ \ouiie' liahics

\\ltli congenital s\|ihi|is. without

aiis corneal coiii|ilicat ion. Iiiit

iisiiallv \iith lar^c nodules or

"•imniiata on the iri^

t

I'll,. I.'.ll. rl:i~lic j|ili>

\\ \\\i Iiiicliilr^ III I lir

illrjii- of I Ih' ;ililrl IMf

his 1- cii:iinii(i . (

not coiiniion, hut is prohahU

the oliU' <ause
I'

of iritis in \er\'

N. Illr-hlp

tic'iii ;i I lr:iu iiil; I.'

Holm. , s|, „.,,,.). II,;

|i;ilii-M' v\:is Ih'i -vplii

\ouim' children apart t'roiii di rect

in|ui-v. It Is soiiietniies seen so soon after hirtli that

it almost ccrtainiv in these cases (•oninieiices as an

intrauterine iiitiainniat ion.

The iris also l)ec(imes intlaiiied in some cases ot'ac(|iiired

svphilis late in the secondar\ or \ery lai'ely duriiiir the

tertiarv stau'e nese cases are cUcharacterised l)\- the fornia-

Mon

of \ello"isli red nodules near t he |)upinary and cihar\'

lers ot the iris, hut not in the iiiternicdiate region.

lie nodules .'ire usiia v\ tn si/e ti'onil\ iiiiiltipli' .anil \:

that of a piifs head iip\\ards ( I'ii;'. loll. It has l>een

custoiiiar\ to consider tlies,' nodules either condxloiiiata or

.i..:..i. 'iM.
•1



!»t Ifl^l \^l,> (U I III, |,>, i;

I- lin '4(1(1(1 ^IK I, , it III I

IP

ili-t iiiit Kill, .iiid I 111 I

Tl

< lllil(;il (u |).illi(.l(iM|( al. lor llic

(I 111 .1,1111, mil. Ul.^ II ill. |,|;a Im 1IM(| lor

lli^( CC-.l' HI' i> ^iiii'lalU iiHK l\ I Mlll.'ll Kill III

-' ''""- iiili>. .iikI Iiki.kI ,viic.liiii- ,n.- I.iiiiicd. 'I'll

Mll(|l|ll-> .1 !'• Il.llllc Id III llllslaLiii (,,| till),!,
I
! ('/.' . ) or

^"''
'' "/•'•' ; III'' ;.liM.|„|. of inl,. and llir |,|imI1.v oI

oiilv a siiinl,. iiudiilr iisiia||\ di-liimnis|i.> III,- lall, r ,,,i,

•''•
•

<i'llilliiatoi|> illllsiiiav laiviv (Alcild lo tl„-,-on,.d.
^''''' •'' "" 'ii^l'' "' IIh- anlcnoi' ciiainlMi and lead lo

jHlloralioli of Ihc Li'loiic.

< i'Hini rl/,i III liih^ is [irolialiiv

more t'oiiinion tluiii i> 1,^1 ll(lall\•

-M[l|lON.•d. It (Kciii^ ('>|ii(iall\ ill

i I lose ca-.cs u Iii( li have o- ,iili(ral

•• ilHiiin.iliMii." and -cldoin Nii|,ri-

^'•11'-- iiiilil after one attack of

•iiilii-itiv, iisuallv ill tlic kn.o. It

,., ... . . • ,

I'NJiiiiits no -pccial Men-: il lends
II.. l-.l.— .\.MiUlf> ..i-cui -

rill}; in llir si'cniiil:ii v '"' '''''Ml'- otttll dliriliir the onset
sta'_'cnf sy|i'iiilis. •.jiiintcil

:it tlif |iupillaiv Ih)|(
of .1 elect oi- arthritic attack.

etiJKMiis. (.\. u|,.,ii,|, Ihere Is little donlit tlial it is .a

I.MWs.) nictast.itlc mtectloii. .\iiotlier.

iiKire cliaractcristic form iiia\ occur
•iiiriiie- file acMte att.-ick. Tile cMidates into the anteri.ir
cliaiiihei then h,i\( a [iccnliar eclat inoiis a|i|ie;iraiice.

" nil' mimtir- Iritis. \u pat icnts u it li ,ritis. i,, „|„,i,i
no s|iecitic or e-onorilioal taint can he discoxcred, a historv
"'' 'iK-iiniatic [laiiis in the miiscio and joints can often lie

elicited. Flit is seldom accoiii|ianies an att.ick of a<-iite

rlinimatism. and only rarely can a liisfory of snch an
attack lie ohtained. The |iatieiils ;,rc otfeii e(,iilv or have
i'li''ii'iiatoid .arthritis. \Vh,-it the pat holoe-ical relatioii-

-'''!' "'' ""' i'i''^ 1^ I-' these coniiilaints must remain ,a

matter of conleclnic until Iheir atiolo<.-y is pl.accd Ik^voikI
<li>{ml.'. The iritis ,n these cases is usiiallv a plastic h'itis



i)i>i: \->i> (»i' lui"- vSl)(lll\i{^ lu»l)^. -.'!».

1)1 1iich|it;iIc "-cMTlts. Il >liu\\^ ;i V' l\ Mi.llkid Icii

ilrin \ Ik III lir, Mini till' lirllllil III ^11 II 1> 111 Ix.ll

lirril nl.it |i ili-lil|) 111 llli- ircilirrnl alt;iik- iit |>;illi or

llllllit 1^.

/'/'(//. //. /////.-• i> r.irr : it i-
I'

iili.ilil \ .1 I" '1 1 1 \ lilt

nil iiri iiin in .1 ili.iliit 1. siili|icl . 1 1 >|iu\\ s .1 null kill I i.iliilit \

III t 111' linmat Kill <)!' II' -^v i>r rlll.ll^ril \rvNil-, III tlir 111-.. \\ 1 1 1

1

llir tuiniat Kin nt [ila^tic iMiilatc-- and cicca'-imiall \- an

llV|)(>|)\'(Hi. '*li till' v^liiili' il nili-- a t'avoiliahir ( oiiisr.

I'liliiii iil"h!i IiiIk iMTiiis ill a iiiiliai'\' ami a con^lonir-

latr nr -.nlilaiv tiinii. In Ilir loiiiirr tliriv i> ii^iialU a

\i'llo\\wli wliitr iiKilnlr ^111 rnnn.lril l)\' iiiiniiroii^ ^iiiallrr

lll•llil.•^ : llin,' 1-, t If -.aiiir triiili'iicx' a-, in !''iinini;iti>ii

nil 1> lor I lir IKKHlIc-- to III near 1

1

l'"l
ill)illar\' or iiliai\

licrr 1^ iwilallv |r^^

iiiariiiii'^. In i ontilonii rale t iiImi-<Ic tlicrc i^ a mIIowi^Ii

'Aliitr tuniour, llioiii;ii ^inallrr ^atrllitr-- nia\' l)c [iiiniiiI.

'I'lir noiliilt's rontaiii li'iaiit cflU.

^lairral iriti-- than iii the i^aininiatoiis tonii. lint tlicrr i^

almost al » a v^ --oinc. 'I'lir tonilit ion ma\ Iw iiiistaki'ii tor

LiMinni.itoii^ irit i> or tor >arcoiiia. 'I'lic ahxncc ot Npccific

tiiNioiN, a iifoa tivr W 'rinaiin rraction. tlir lailiirr of

aiiti>\ jtliilitic tnatiiunt. anil the a^c of the patient^

children o!' \((iini; adult-- ai'c iii>tinniii--hiii^ t'catiirc^ troin

uniiiniatoii-. iritis. 'I'lic |(rc--i'ncc >>t satrllitc--, the iiMial. hut

not iii\;;rial)l<', aliM'iKc (it \i>ii»l(' \('smI> iipi n the M'ltacc

ot tin' nodules, the atje ot' the patient, and the presence ot'

ii'itis distiniiuisl. it t'roiii sai'conia. 'I"he diagnosis inav !)<•

eNti'enielv diliiciilt. I)iit the threat rarit\ ot' sarcnina of the

iris should l)e horne in mind (rl,l,- p|». 'liM)—'201 i. Simple

iritis Is sail I to lie sometimes t iiImicuIoiis : til Is lorni 1-

i'\cessl\el\- rare

In eoniflomerate tnU'rcle ot the iris t'.e coineo-sclcra at

he allele ot the anterior chain her almost iinariahl v liecomes

iltimateh eroded and inxolxed. The \\all ot the ^lohe is

I 1 I l< M l> iLi'iii'ii iiiiil i'\ I'lil ii.'ill \' ii'ivi's w a \' The till II rriiliiiis



;.'!)(! i)isi;.\si;s oi' rm; |.,^ |.,

mass llicn ir,nus rapi.ily llin.n-h tlir ixTtorat i...i. .uhI a
lainv |)„iii,,„ ,,r th,. iris MiMv lM.,(.i,ir i.n.lapsrd. I,, t|n>
iti;!iiMcr tlic vyv is inc\ilal)lv lost.

S,imp„/hrhr /rUis.~>rv SvinpathHic Opht Imlinia,
Cliap. \XI. '

'

' Si r<ii;n
"'

hitis.—Sec n. ^<)<).

S,;,, 11, Ian/ Iritis : I'unilrnt Iritis.Srv Chap. XXI.
7V,V,/;,.,,,/.-|)i|,,t,.ti.,„..ni,..pnpil„;fl,..t,.„,m,,„,Qj^

'•'><';''"•"'""'- •V ill^J^M^nliakoTl oral tnatnu nt. A tropjn
' "•^^ -' """•'•'• '^

'V - : ( ' » ''.V '^''Dino-tlMins.-m.l.ilia.vly.l.-

'^UXi^: <!2) l)V(l iiuinis|,iiio- lupcraMiiia : ij) l,v hnakiu i.-

' \;J^^2i4i^^-^*^*'^^^r-^rm^d^ prcNvntin,.- tl... f. :...., ,t:-,i . it'

''- "'' '""^ '^ iiiaylKiiMrl in tlic fonn ctdrops ,,ta 1 per
tviit. solution or as an ointment of tlic s,nnc sfivnutli. I

prcf.T tlic ointment for the follovvini;- reasons:
'"(

] ) its

action is niorecontirnious; (O)
it is easier to applv. since

it usually works into the eye even if onlv rui)lK.,i almi^r fh,.
I.'oIm's: (;}) it is less likely to cause symptoms „f p,^,„„.
m,o'. uluch are not unconnnon with the drops in children.
Symptoms of poisoninu—dryness of the throat, Hushino-
of theface, delirium, \c. -are due to the excess „f sol

"

iM.n often cnsiderahle in unskilful hnnds^-passin- dow
tlie i.asal duct into the nose an.i throat. Th^ d,
administeri'd in this ma.mer is never lethal.

At ropin should Ix. pushed in the earl v staires. In'st l,v
fr.'(pien,v of application rather than increared stn^n.-tli
Kvery four hours is usually suflicient. When the pupil is
well dilated, two or tlnve times a dav suffices. I f atropin

,

"•''' -"'""""^
iT - ''.ilL^U. - "ix'laniuj . or .hibmiiii^siii^JJ

l)e sul)stitMt..J

Hot applications are extremelv -rateful to the patient
''" '-'''"- *'"' M'^i"- •"1.1 a,v of tluTapeutic scr^ ice in
'•"••' ""'-"'.^' •'

'
' ^i.i;<'rous l,l,„,d an.l Ivmph (1„„

Hot fomentations an.l i.atlun.os niav he used. l,ut drv
'"•'*

'Pi'l"'-' I" tlie siutac,. of the closed lids has Ih,. same

11-

n

)se
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tlltfl. It iiiJiy !« cficclcd 1)\- niciiii'' of a .la[);(iic^i' imiH'-

waniiti', wliicli i> hjinilamd oxer a pad ot vnodI. nrcvioiiNlv

Weil licatcd and annlicd to the cvi
I'l'

Hv tl n-^ Micaiis tilttil

lii-al Is cDiisidcrahlc and cont innoiis. uitli a niininiiini of

t idiil)lc and tliscond'ort.

In \(r\ sr\crc caxs. or ulicii tlicpnpil does not icadilv

respond to a*ropin. depletion of Mood tVoin the temple

shonld he I'esorted to. 'I'lie hest nietliod is hv iwa or

three kei'hes applied a siiort distaru-e ontside the ixttiiial

(anthus. 'rhe\- shonld not i)c too tar from the eve, nor

loo near, foi' in the lattt'i' case n. 'h (edema of the lids

may follow. I Ienrtelonp"s artificial leech mav he used,

hn! is not so ellic icions

If the pain i> \iry intense a livpoilermic injection of

morphia may he iiixen. Asjiirin is verv usehil in

i-eiiexinii,- pain.

( uiieii i I treatment should Im' commenced liv a siiiai't

sidhiejmj^c, and the howels must he kept frt'cK' open.

thionehont the acute staye.

is most et'ectual in the cases occurring' dininjj; the si'condarv

stan'e, hut slutnld also l)e used in the j^ummatous foi-ni.

Flei'e it is suppli'iiiented hv iodides. The infantile form

of acutt' svphilitit iritis responds I'apidiv to mcrcnrv, l)ut

neither drnjf i-. vciy efiicacious in the conj^enital tvpe. and

in this, as \w\\ as in the later staircs of the other forms,

eeiieral tonic t reatment is indicated.

I'l other foinis of iritis, where a rhenniatic taint is

>.ispe(ted or \\heie no satisfactoiv cause can 1 c found,

it is Usual to oi-der s;iiicvlic pi'epaiat ions, .and the; appear

to do i;ood, hoi oiih in I hese, hut als() in i;(niorrli(i'al and

diahetic iritis.

In the (onvalescent sta^'e smoked jflasst's are oi'dered—
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tor Ik. Ill ,.v(.s. csiKrially on ,„coiinl ,,f llic (•oiimiimimI

react ion td Ijolif.

'I'lilxTciiloiis irills is livahd hv the >aiii.' local a|i|.lica-

tioiisas other tonus 'I he usual coiisf it i:t ional t icat iiient

'"""' '" I'Mshe,!. Iiii|.ros,iiiciit and evrn complete
IVNohltioii lia\e l)eeM ivcoide,! from the lis,, of I 1 1 1 leirulili

ill lections.

Some anthor> consider (hat tiihen iilous ii-itis is ncnerallv
flic piimarv maiiifotat ion of the disease in the l.odv.

'I'liey therefore advocate the removal of the eve as soon
as the diao-nosis is made, in order that the dannvr of
extension of tli<. disras,. toother parts of the l.odv mav he
iiiiiiiinised. If [.ertoralion of the n|,.|),. has taken place
and the eve is irivt I'iev ililv lost immediate e\cisi(.n slu.uld

hi' ni-iivd. I.iit in (.ther cases ..rdinarv treat meut. supple-
mented hy tuhercnlin. sh(.iild he persist. (! in.

Trriltlllrnt nl' S.iflt,!,, ami rniil/ilinilioi,^, l\,y the
treatment of coincident cvclitis see p. M)U.

I'lrm posterioi' synechi;c can s,.nietimes he l.r(.ken d(.uii

l)y placiiiu- a small particle of solid atropin in the
coiiini.ctival sac. Care must he taken te prevent the
dissc.Ked atri.pin \'y passiui;- d(.vvn the nasal .'net hv
pressure with the finn-er iijH.n tli.' lac-ym/il sac hv the
patient himself, hut the. siiro-eon must see tliat the pressure
is rie'litly applied and kept up.

Aiimdar sy nediia dei.i.-....L mu ;ri.l|,f.f. ...,.
j,, ,,|| ,.,,^,.^ j„

order to rest,. re coimmniication intween the anterior and
posterior chandlers, and thus a\oid the supervention of
secondary olaii<(.ma (ml, p. ;}(),S). No operat i\e proce.lure
of this kind must he undertaken diirinLi' •'•ii acute or e\eii

the slio-htest attack of iritis if it .an he possihlv avoided,
since the traumatic iritis set up will frustrate the ,.l.|eet ,.f

the operation hy lilhiiM- jh, coh.l ., ,ni;i uij], cMidates. .•ind

may -ven cause Ihi' loss ,.f | he eye. II is Ust, if possil.le,

to forestall a rin-' synechia hy performine- the iri.lectomv
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Iictoi'c the aillicsioii cxtciKl-- roiiiid the whole ciiclc. 'I'hi>

call (tt'tcii Im' (lone, U'caiix' oprrahlc i-iiii;- >\iucliia, i.e. riiit;

syiu'fliia witliout total syiu'diia. is tVc(iiiciittv the rcMilt of

iccurrciit attacks of (|ui('t oi' almost paiiilcss iritis, (liiiMni;-

each of which nioi-c of the cii-clc is invoKi'd. 'I'lic

iridcctoiiiv is ncrforincd diniiiir a oiiii'sci'iit iiitcr\id.

Total postciior sviicchiji can seldom Ih' opeiated

upon with success. Iridectomy is seldom possihle,

and the onlv |)idcediire which (an he adopted is

extraction of the lens hv a spcciallv di'xised opeiation.

Ii'idectomy or iridotomv mas' he possihle if the lens is

shrunken.

Cyclitis has alreadv Uvn referred to incidentallv.

'l"lu' exudates from the ciliai'v IxmIv pass into the anterior

cliamlur directly from that part which foinis a boundary

of the <'liaiiil)er (Fij;. !i), and hv passinjf forwards throuj^h

the pupil. AVhen tlu'V organise in tlu' plastic form thev

not onlv cause total posterior synechia, l)ut also surioimd

the lens and extend throughout the \itn'ous. Hehind the

lens they form a transverse membrane oi' c\clitic mend)iane.

Strands of fibrous tissue are torn I'd in tiie vitreous. 'I'hev

lu'come anchored to the I'etina i.i various places, and by

tlu'ir subsi'(juent contraction often lead to detachment

of the retina. 'l"he exudates which oryanisi' upon the sur-

face of the ciliaiv body causi' the destruction of the

ciliary processt's, which ri'sults in abolishine- or seriously

diminishinir the secretion of acpieous. Hence the intra-

oculai' tension lu'conics lowered juid the eye is (piite soft

to till' touch. TIk' walls of the ylobe fall in, and the eye

iK'conies slirunkeii — /)//^/'/-s'/s Imlhi (^f'tVoj, to waste)

I I''iir. loJ2). After this has (X'tiii-red deirenerative chanj^es

supervene, and the dioi'oid U'comes <((nverted aftei' months

or \ears into i)one.

Clliduir I ridii-cllilihs (Siiiis. Siilijih ('i/clilix, "
,S'i / 1' '.s

/y//(.s"). -'I'liis is ail extremely insidious and chronit
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(Iim;i-|.. cliaiactcriscd liy (liiiiiruit ion of ximOii uitli slinhtlv

niaiicd |)liy>ical >i,ii,iis. In sc\,.|v ,;,^,.s tlicrc i> ciliai'v

coiiiicstioii. Iciidcfiicss (ti: nii'ssiiic over the ciliarv rcoioii

(l(c|) ant.iidi- cliainlMT. pivcipitatcs (" kciat itis pmictata ")

on flic l)ack of the cornea, and (lii>t-likc opacities in tlie

vitreous. 'I'lie ter.sion is usually sliujitjy raised in the
eailier stao-esjoucvd in the later, 'rhere may be (I'dcnia

of the iij.per lid and neural-iic pain in tlu' eve and Imow.

Ill- 1.".:;.— I'liihi-is Ijulhi, ilih- tM iri,|,|..>y.;liiis ( .; :i), r, ci.ni.'n;
/'• ills; /,. Ii'iis: ('./,., ciliiiry lioily": ."//.. chomiil : /I. retiiKi.
il'litcln.l ami f.ildoil up bcliiiid Icus, sepsratiMl fmni fli..iui(l liv

;ill>iniii:i.ms cii;i}:ulinti ; .Vr/.. •.olcnilic.

Tliere is soniitiinis myopia, owiny to irritation of the
ciliaiy muscle.

Tlie krnitir prrvipiUitis (" k.p.") (Ki-r. l.)l}) consist of
leucocytes \\\\\v\\ are deposited from the aipii'ous upon the
hack of the coi'iiea and stick there. 'I'liev mav contain

piLi'mcnl granules. s||(,\viuii theirorinin from the meal tract

(|tiji,nu liled k.p. ). In the most characteristic form the\ aic

scattered o\era t riantiular ai'ea of the lower part f tlu'

cornea, the smaller spots heinn' above, the larger below
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(Fiii'. l-llJ). 'I'lii> urrauiiciiiciit i^ due to ixi'iiv it.itioii ot tlic

particles touaids llic l)t)tt<>ni ot tlic anterior cliaiulier,

(•oiiil)iiH'(l uitli tlie perpetual iii()\emeiits ot tliei'\c, \\liicli

are niostlv in the horizontal direction. 'I'he typical

arraui^'enien t i> )t'ten lit not al\\a\s ()l)M'r\c( 1. Ml

coiiiiiioiilv a tew isolated spots are seen scattered irri'ifiilarlv

over the louer part ot' the cornea. 'I'hev reipiire i^reat

care in e\aiiiiiiatioii tor their discoserv (' //' p. 101), and

their importance cannot he oxcr-estiiiiatecl. The smaller

spots t're(|iientlv coali'sce, toriiiinir small pia(|iies, \vhich

iiradiialU lu'come more translucent (" mntton-t'at k.|).").

Similar spots are i'arel\- si'cn upon

!)U

• antt'rior ca})sule of the lens,

t till' lei'cocvtes do not readilv

le smoothstick here owiiii;- to tl

<urtac e, (le\()i(l o t' indotheliimi.

The vitri'Oiis opacities ai'e of

the saiiii' iiatui'e, \iz., wandering'

leiicocvtes, hut maiiv are also

|)roi)ai)lv liiiuti part ICll'S

Ihuminous exii(liit<'

tl

)f

leir

iiidern'one

m(il)ilitv in the \itreous shows

that the coiisisteiicv of this siihstance has i

chfin^e, sometimes amountiny; to completi- Hniditv, and

is due to defective nutrition.

le anterior chamlK'r is .ui important siifii.The depth of tl

not easilv exnlaiiiec 1. It is uiKlonhtedl V connect ei WITHth

the deticieiit filtration of the alhmiiinous atpieous throuifh

tl le aiitrle, rhicli also accounts for the rise in leiision.

'i'lu' peripheral |)art of the anterior chamlK'r is often

j)arti(ularly di'e[), even deeper than the central : thi s is

liowi'ver more mar ked in the later stam-:

cvc liti> uheii it i-

)f plastic

lue to iiu'cliaiiical letraction of

the iris from organisation of exudates in the posterior

cliamiH'
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Ill the -.liiilitot and most insidious cases of' irido-

cyclitis tlic symptoms and pliysicaj si^ns arc minimal.
('onsid(.ral)ic dimimition of vision witliout ohvioiis cause
should always excite a|)|)reliension, anil the cornea should
l)c most cai-efnily explored by ol)li(|ne illumination with
magnification hy the loupe, as well as hy the direct method
uith a stroMi^- convex lens. A tew spots of k.p. are
decisive proof of <ycliti., and may he the sole physical
siii'ii. Change in the colour of the iris, due to atrophy,
is an important siii-n, >ince it may at once attract
attention.

ChroillC irillll .I'Vclili. o.wur^ mi.l..i- v....j
| ,|

|. ,.,»ii.)if;,»Mv »..

-^iilillLliliii:.

—

?^ypliilis may Iw the c.-.n... It is probably
always due to some form of toxjcmia or bacterial metastasis,

and a careful search should be made for a st'ptic focus in

some part of the body. It is most fre(|uently found in the
mouth |)yorrli(ia ahi'olaris hii the nose and accessory
nasal sinuses, or. espirially in women, in the n'enital tract.

\ery often no such source of toxins can be demonstrated,
l)i!t the patients are usually of a debilitated type, 'rheii-

is oftdi constipation, and it is not improbable that the
intestinal tract is a fre(|uent soiu'ce of the toxins.

The diseasi' is i-cnerally wry I'hronic and liable to

cxacirations with gradual and insidious formation of
posterior synechiiu. Vision is irreatly diminished durini--

the mori' aiaite sta>;e, but recoyeis c()iisi(leral)ly in the
intei-yals. but each recurrent attack leaves more and niort'

permanent defect. The eye may finally Ix-come soft and
li'iider, and enter into the condition of phthisis biilbi, but
this Usually occurs only after many years in simple cases of
irido-cychtis. Less serious casi's, howeyer, not uncommonly
occur, especially when tlii^ septic focus. ,.7., pyorrluea
avecilaris, is discovered and is ameiiabie to radical

treatment.

'ii,,ilin,iil of iridocyclitis i. essentially the same as that
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of ii-iti>, l)iit >|)((i,il altciilioii mti^l Ix diifclcd lo aiiv

M|)lii tn<i \\lii(li may lie IoiiikI ami to I lie neutral licaltli.

Tlic (a^(> oftiii (Iraii on iiKlclinitcK , with o((a>ioiial

(Nacciliatioii^. Dnriiiu the iiioic acute |)lia>c> ciuTiictic

tiratiiicnl with atfopiii, liot l)at liiiios or t he iiuitl'-uariiitr,

and it ncccssaiy l)h>t(is or Icccho. i> inthcatcd. 'I'lic

jiaticnt should lie k(|»t in licil and Mihniittcd to nurcnrial

inunclions or l)atli>, uhicli often do oood in caMs in uliirh

there is no s|)e(ific history. Diaphoresis i)v \a|)oui- baths

and hy|)odernnc injecHons ot' |)ilo(ar|)in niav he tiied in

intractalile eases, which t'oim the niajoritv.

II' the intraocular tension is raised scriouslv, so that

there is danucr to the sinht of tlu' evi' from this cause, it

iiiiist he i(lie\cd hy paracentesis ( r/,/, p. 2;}7). It Usuallv

has only a t laiisitoiy etlect,and may reipiire to he repeated

e\ery two oi- three days. It is theoreticallv unsatisfactorv.

since the comparatively sudden reduction of the intra-

ocular' piessiirc to /eio causes dilatatiorr of the ciliar'v

\essels and allows the jjassayc of a lymph which is e\en

more alhuririnous than that which has lu'err let oirt. It

should therefore irot he icsoi'ted to urrless im|)erati\i'lv

indicated. On the other' harrd the tirral I'esult is ofterr verv

satisfactory, pr'ohahly hecairse the rapid How of Ivrrrpir

flushes oirt the secr'etor'y charrrrels and cai'r'ies awav endo-

thi'lial arrd t'pithelial diihris and stuj^iiarrt toxirrs.

I)iir'irr<«' the intervals Ix'twecn exa(er'l);itiorrs the pupils

should Ik' kept rrroderately dilated uitir wi'ak (O'o per'

cerrt.) atr'opirr. 'J'he patierrt should have plerrtv of tVesli

air', n'ood diet, and torrics.

If the eye hecorires useless, shriirrkirr, and painhil it

may he necessar'x' to excise it.

I'liis/ic Iriilii-ci/rhtls. The patholoi;'v of this corrditiorr

has ah'eady heeri descrihed iricideritalK . Irr it the siyrrs

of irido-c\ (litis in n'lrreral ar'i' irrcr'cased. 'I'he cvclitic

rrremi)rarie hehirrd thi' krrs rrrav he seen witir the
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i>[)litli,iliii()sc()|H' (ncvcri l)v (»l)li((uc illiMiiin.ilioii. In vomiir

cliildTi'ii till- coiiililidii tiMiiis one tv|)c of [imikIo oliuiiia

(Cliai). XIX.). Ill Ihc later >t.inc> tlic <l(n(.||,iat i\ c

(•Iiaiii;v> in tlic ciliarv IkmIv |iiv\(nt it fioiii tiillillinn- it>

tiinctioiis ot' -ii|)|)l\ iiiy tlic ivi- \mIIi Unijili anil nut linitnt.

Tlic vitrcoii-, siifli IS lii>t. and later the len^. whicli liccdiiie^

i)|»ai|iic. iMiially the eye slninks (|)|itliiMs l)iill)i).

'ritiihiii'iit is the >aiiie a> for chronic irido cNclil i>.

The hiind. shiiinkcn iiloi»<' is ot'tcn paintiil and a conlinuai

source of annoxancc to the |)atient. It

••lioiild. under these circumstances, he

excised.

I'linihiil Iriiln-i-j), -litis. See ('lia|).

XXI.

Silliipnthi lie Iriilo-ii/rlilis.— See ( 'hail.

XXI.

< 'ovoiAi I \i. .\i!\oi!\i \i,mi:s OK nil- Iiiis.

One iris may have a diU'eiciit colour

from the other, or parts of the s.ime iris mav differ in

colour. liotli conditions are kintwii as litti'iiicliriniiia

iriilis.

The pupil is normally sljohtly to the inner side of the

centre of the cornea. In some cases it is coiisiderahly

displaci'd, Usually also to the nasal side -riirriinjiiu

(ki'P'I- |»i!)il. e^'. out of. Td-ov. place). Uareiv there are

other holes in the iris ix'sides the pupil ~i>(ili/,;iri(i.

The iris may lie ;ippareiitly a\}>'vut (uiiridid or iridi-

rriiiiii. Aiiatoiiiical iii\(stiii;ati()n has slioun that tlu'iv

is always a narrow I'im persistent at the ciliarv border,

hut it is hidden from \ieu during;- life hv the sclerotic.

On examination the ciliarv processes and the suspensorv

liuaiiu'iil of the ieiis can i)e seen. Aniridia is usually

bilateral. Thei'e is ;i teiideiic\ for secondars' i;laucoiiia

to de\elop ill these e\(s.
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'riiiic iii;t\ l)c a ^ap in the ii'i>. ll^llall\ [xar shaped (ir

like a ^otliic arcli, (oiitiiiiiou^ \\itli the pupil and cxtciul-

inn towards. I)iit ncit alua\«- a- tar a>. tlic ciliarv Ixuilcr.

illrd a <(i)liii>iit(tl riiliiliiiiiiii {K(h\d,-ii.iiiji<i, niilt ilat inn

)

i> iiMialK- d()\\n\vai'd> or down

11

.^t the iris (\'\>i. l")!'). It

,ihd s|in|itl\- in, con 1 spondiiifi \\itli tlic position of tlic

tii'tal, so-callcd clioroidal clct't : such a cololioiiia is called

Ivpiial. ('olol)oniata are t'oinid in other directions, and

He then called at\|)i(al. 'i'ypical cololMJnia of the iris is

otten assuci.ded with t\ pical cololM)Mia of the choroid ('/./. ).

It is one ot' the connnonest conijeiiital niulforniations of

the e\'e.

I'lrsixIciitl'iijiilliir/iMiinliriiiir is due to |iei-si>tence of

lait of the anterior \as(ular sheath of tlie lens, a fd't)

-tincture wliich uoinially disappears sliortiv hefore l)irth.

i'lne threads stretch across tlii' pupil, or niuv i)e aiicliored

ilown to the lens capsule (Plate \ I., I'ij^s. J}, 4). Tliev are

(listintfuished tVoni no' .t-inrii uuniatoi'v svnecina' ui alwavs

oniiny from the anterior surface of the iris just outsidt

pupillarv inniifin. /.'., fioni the position of tlit' core xia

or circulus iridis minor. Such taj^s are of frecjuent

ociurrence and are of no patholo<rical importanct'. Thev
uc connnonest in voun^ children and prohiihlv undergo

turthei- ai)sorpti()n as n<fe advances.

D.E. ^0
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(•1 'll'••^'^ !•- .1 ^\ iii[il(im;il ic coiidil inn, not a di-caM'

•s'" '/'//(/ 'I'lic cliaiactcii^tii' --n iii|ttimi, or rallur

|>liy>i(al >i^ii. i> incivaMil intiautiilar proMiii'. It will

l)c clear tVoiii tin- (Icxiipi ion of Ihc ni((liai)i>in w licifl)v

tlif iioriiial intiaociilai- |iif>Mirf iv niainlaiiifd (////, p. \H)

that .iKTiaM' niHV Ik' due cither to ( I ) iiicitaM'd jirodiut ion

of Ivinpli a-M»ciatcd with normal oi' diniini^licd ontHow. or

to (2) diminished outflow asNociated witii normal or in-

(•rca>cd intlou. Thontih the factorN uhicli hriny ahoiit

increased prcMliiction of a(|Ui'ons cannot Ik' eliminated. \el

it may U' taken as certain that patlioloirjcal increase of

tcn>i()n i> almo>t in\arial)ly due to defective outflow.

Two ureat clasM's of cases in which the tt'nsion is

|);!tliolonicaIly increased can he distinffuished. \ i/.. d)
thosi' in which the ti'iision is only moderatelv incnased,

in which the anterior chamber is (lee|), and in which then-

are more or less ditiniti' si^nsof inflannnation of the ciliarv

body (("liH|). XIII.): and (2) those in which all yrades of

increased tension are met with, in which the anterior

cliamlM" is shallow, and in wliich, thoiijfh I h"rc nuiv be

\ery ivident siyiis of con^i'stion and irritation, anv definite

siu'iis of ciliary inflammation arc either absent or secondary

ni onset. It is wc'l to keep these two tri'oups (piite si'parati',

since their patiiOHvnesis is <liti'erent and the differences in

clinical course ami treatment ai-e marked. The tei'm

•rlaucoma should l)e linnted to the second uioup.

True yiaucoma mav be coiiveiiieiitlv divided into two
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K) ;. 1. liili'imr i-iT<i'fni (••Ktic'i<-.-..i.ilM,iiiii ). Niilr iliL' ilni'Mii.'ii ...

(l)i'.li-.\ \«liu-li J!. iiiiiiMially «tll iiKiiku.l 111 ilii- .ii-c.

Ki- ' Ioii.im;.! .lifo in ..'Uiuo H'li. I!- iUi-l I.. Ii-'-' H ' '"'•-' "'

i,rPH;ir.\ ..I;iiic..im:i. Snlv tV.' h.iulm'. . .f tl><- v.-.m-U in 1 li. I!. .:yi',

ili<' !H'l(irnl riiiL'K, aiiit till' (.•Mi'-iuvCil tin- luiinn.v inil.|..-;i'.
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forms, priiMMi-v .i.ul Mroridarv. IVi.n.nv ulaiiconia,
•UMit,. and clin.iii,. I.a.s Ix-ci called i(li(.|,atlii,! sine,, it

••""..rs ,M, «itl,„„t any apparent fnn<lainei,tal ea,i>e.
Since the |)atl.(.l<)j;v„fM.c()n,lar\ -lan.on.a lias l.eei, faiilv
«ell elucidated and throAs some lin-lit upon that of
|)riniary, tlw former uill Ik' considered (iist.

Secondary Glaucoma. We have seen that the innvase.l
tension oiirido-cvciitis is due to defective filtrati. m of the
H.|iieous at the an-le of the ant.-rior chandn'r „uin- to the
vrseous nature of the H.iid. Secondarv -laiicm.a is^alniost
invanal.ly (hi., to me.'hanical ohstniction at the same spot
I Miaily file ol.stnicti.m takes tli, form of adhesion of
the ,ns to the hack of the coriieo-scjera. This p^'ripheral
unterior synechia causes the obiiteratioi, of the net^^ork of
''«• h<^al,H^^Mlll pectiiiatum .ridis. aiu ,)revents the fluid
..om o-aininjr access to tlie canal of S, hlen.m. It is there-
fore impris, d within the c.ye and the intraocular pressure
rises. In onler tliat this may occur it is neccssarv that the
aujrie sliould Ik. obliterated over a coiisiderahle part of it^

nnumference, Imt there is a j,n-eat tendency in most cases
tor the cause which has prcKl.uced partial |)eriplieral ,-.-itei ior
synechia eventually to complete the circuit. In some cases
111 uhich secondary jrlaucoma supervenes there is no actual
synechia, 1„- the meshes of the liframentum pectinatum are
e loked with leucocytes, pi^rment -ramiles, Hl.rin, \-c,, so tiiat
tiltration is inefficient.

Thoufrh iK.ripheral anterior synechia is un<loui)tedlv the
immediate cause of secondary frkucoiiia i„ itself pnMhuc.l
l)y a variety of conditions, most of ^^l,: ., aiv various forms
of anterior or posterior sviiechia.

\Vhen an ant.rioi synechia is formed the plane of the
ins IS .ulvan.vd, so that the an-le of the ant,.rior . hamlxM-
on this side IS made more a.iite than normal. The cause
^^1"<1' M to the formation of the synechia also causes
mtis, usually of the traumatic type. Traumati. iritis is

20—

2
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iiicrrlya plfistic iriti> due to iiijurv. In it mucli I'xndiitioii

i> poiiicd out. |)(tsM^^ill^ irvvii\ ttiidciicv to orjfaiiisr. It

collect- ill tlie diiniiii>lK'd aiii^lc and hecoiiio iiiiii>t'oiitied

iiit(» fihi-oiis tiv-iic. wliicli welds the iri> and coineo-Nclera

lonetlier. thus piodiuiiiii; a piTiplieral anterior >viie(liia,

wliicli may he strictlv localised, m) that no xcondarv

<;lanconia supoivenis. Such eves howevi'i' are lial)le to tresh

attacks of iritis, often of an insidious cliai'acter. l'',ach

attack is t'ollowed 1)\ fuit hei (>(ciusi()ii of the antfle, until

tinalU the anioiuit I'eniaininy open is insntlicieid to carrx

out cHicient filtration and tln' tension rises.

'I"he chief causes of secondaiv nluconia ai'e the following-.

(1) I'liiniaiidi lit' till' iiiriii'ii nith itiitrrinr si/iirrhin.—
'I'he peit'oration niav he an opei'ation uound, <.</.. extrac-

tion of cataract, for a |)eripheral section throuj^h tin'

corned M'leial niarii'in or actuallv in the sclerotic near the

margin has a similar etf'ect to a wound in the cornea. TIk'

synechia need not necessai-ilv he of iris, hut aftei' cataract

extraction is often one of the lens capsule, which has the

same etfi'c i of advancing the contiguous parts of tlii' ii'is

and ohliteratiuii' the ani,de. Si'condarv i,daucoi)ia after

operations ma\ also Im' due to other causes.

{U) Ainiiihtr jiiistcrii'i- si/miliid {riilr p. '^87).—This acts

hy interposing an inipermeahle harrit'r In'tween tlu' |)oste-

rior and anteiior cliamhers. The l\nipli secri'ted hv tlie

ciliary hod\ is thus prevented from passin^f forwards into

the .anterior I liamhcr. Tlie iris hecomes lM>wed foi'wards

—

l)oml)t and thi' peri|)lu'ry hecomes apposed to the corneo-

sclera. where it lati'r iK'conies .•idherent. Tlu' acpieous is

thus unahle to eseupt' from the I've and the tension rises.

If the condition is not iclieved hv operation secondarv

U'laucoma causes i)lindness. 'I'he prolonu'ed hiirh tension then

ciuises (l( ^''iieration of the ciliarv processes, which ciases to

produce NO much fluid, ^o that finallv the tension niav he

normal or even suh-normal, and the eve mav shrink. The
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coiiditioii is relieved l)y irideetonix , (»r if (lii> is inipossihle,

i)\ iiidohmiy, coiimm.iicatioii Itetweeii the posterior and
.•Ulterior eli.-mihers Ix'iiin' ^'''i^ restored.

i-h Wi'iiiiil uj till- li IIS. -~\\'\h'\\ the leiis is \\oiiiided it

(//</' |). 447), and pushes the iris forwards int o eoli-

l.ut uith tiie eoriieo-sclera. Mere apposition is siitlieieiit

lo prodiiee permanent seeondarv j^lanconia. \v hieh should at

once U' reheved l)y operation {riilr p. iiH). If it i> not

performed the iris heconu's adherent to the corneo-Mlera

and the ylaucoiuji iKromes permanent, although llie lens

may l)e excntiiallv ahsorhi'd.

(!) hixUitiitiiiti (if till' Iciix.
—

'I'his mav Ik- complete

through tlu pupil into the anti'rior chamber. It then

lilocks the uni;-|e, especially if the iris i> (irmlv contracted

ao-aiust its posterior surface. Partial lateral dislocation o\'

the lens causes it to push forwards the iris on the sidi' towards

which it is dislocated. Since the circle of the e(|uatoi- wf

the lens is not much smaller than that of the nn<fle a con-

sidenibie portion of tin latti'r is Ijlocked, and secondary

i;laucoma supei'M'Ui's.

(•">) liifranriilar tiiinoiir.—The mechanism wherehv tin's

|)r(Khices secondary i.:,iaucoma will he descril)ed later ('/'/.

p. 11.5).

Ui) Iiitniofiiliir Ihfiiionh

Mih-choi'oidal haanoiTliane forces forwards the vitreous and
ns, so that the ips is puslu'd into contact with the cornea.

)uminous Ihiid

U(ie.—Si'vere intra-\ itreous or

It ;ilso acts by H.MUi;' the eve with hiiihlv all

which filters with ditficulty. If tl

iiiptiui'd is larii,e the tension mav 1

lilood pii'ssure.

le vessel wincli has

H' raised to that of

.\ special type of •laucoma is somi'timcs met with after

I'tinal hiemorrham', which mav hi- due to some imknown
cause or lo thr()ml)()sis o.f th ntre cenrial vein u/.r. It Is nro-

iia

lliu<i

i)ly caused by mixture of the lymph ^ith albumiiKii IS

SllCh <')lvl>V !lt*l> .^fkltlof 1 II .1 I. ,tl.
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tlic (Ic-iniial ion li,i iinirrlnniir iilniicinii'i. a fcnii v. Iiicli i>

lioufMi' i,,.s| a\()i(ir.l. 'rii.v ni.iv 1m. iii(listiimMi>lial)lc

tVoiii |.iiiii,ii\ ul.HKoiiia if not Mill until the media arc too
o[)a((iif for o|ilitlialiiioM-o|tic cNaiiiiiiatioii. Iridcitoiiiv is

likely to lie aeeoiii|iaille(l l»y M\<re liaiiiolTliai;e, and is

llierc fore eontiaindieated.

Primary Glaucoma. 'I'he cause of piiniaiN glaucoma
I- .mkiiovwi. Tile most |ii-olial)lc tlieoiv is that of I'licst-

le\ Smith, ulio attril)utes ll,,. prcpoiidcrant n,l, to tlie

lens. It has already been |Miiiite(l out (rid, |). 11) tliat

the lens coiitiniKs f,, o-,(.u throughout life. The space
I'eiueen t he e. jiiatoi' of t he leiis and the ciliarv processes,

the ciicumleiital space, will therefore heconu" smaller as
the patient becomes older. If the eye is small the space
may hecome so diminished that s|i»ht corii-estioii of the
ciliary |.i.)cesses may hiiiiii' them i" eoiitact with the leiis.

The effect uill he to prevent the fluid which is secreted l)v

the ciliary body from passiiiy- forwards tliroiii.li tlie pupil.
'I'he lens will therefore be forced forwards, and uill push
the Ills ill front of it. makiiin- the anterior chaini)er verv
^hallou. and brinninn the periphery of the iris in contact
with the corneo-scid-a. In this iiianiier the filtration aiiu'le

\\ill be )ccliided and i;laiicoiiia will siiper\ eiie. If the con-
dition persists an acute attack of glaucoma is caused. If the
occlusion of the aiiyle is not complete a sui)acute attack is

caused, and the ,,iitaiieous diminiition of the coni^restion

of the <'iliary bodv may r, lie\e t!ie condition. Th,. onset
of h-esh conucstion Irads to another attack, and thus
chronic ulaucoina is brought .iboul. It will be seen from
what follows that the facts (it in \erywe|| villi this theoiv.

'

Primary <;l,iiiconia is esMiitially a disi^ase of late adult or
ad\anced life. It is commonest in wonu^n, who .are moiv
liable to xeiioiis (onncstion in various parts of the bodv.
Ilvpernielropic eyes are more susceptible tlian those with
iionii.'i! oi' iii\oiiic I'l't'i'Mi'l ii 111 ' ill t'.ii.i ...
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rare ill mvopic cvi^. 'riii> li;is hccn sIkiuh to he due not

In the li\ |)crillctn»|)i,i prr SI, but lo the mii,i||||(s> of tllf

t \(v. Ill Older tliat an eve may 1)« li\ |)iiiiut lopif it i>iiot

ntccNviiy for it to l)c Miiall. luit as a iiiatttT of fact

li\|Hiiii(tro|)ic eyes Usually arc small. It lias hccn found
tliil the size of tlic corni'a is a n'ood criterion of tlie si/c

ot the riiiy- formed hy the ciliarv processes, /.,.. of tli<'

I'K N'Tiiiiil :iiiij;ie i.f aiU'ii'ir c'liiiiiilMT.

circnmleiital space. The size of the lens \aries lit

(lilierent eyes of patients of the same a'^e. It fo

llieictore. that an eye with a sni.all cornea will pro

ii i\e .1 small circnmli'iital space, and will he \erv lial

Hiancoma.

As aye advances tlie anterior chaml)er Inroincs shall

If the cornea is small this will have tlu' eHect of d mi

tie in

illoWs,

ibal .ly

)lc to

lou 1rr.

iiiish-

the si/,, of tiieaiifiie of the anterior chamlxr. I'iltrat ion
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is caiTicd out los ,.H>ily uluii ||i,. nicslio of t\u- lii-a-

iiR'iitmii iRrtiiintuni indis aic ciou.li,! toi-vtlur tliaii

wIk'M tlicv arc widely M.,,ai-at.'(|. In tlu'sc ivcs a xnv
shVht fiirthcr (liiniiHition of tlic aiiir],. may l)ri.i^r ,„, ai".

attack of -.laucoma. Tim., the m.ic dilatatio.rof tlic

|>ii|)il «itli a mydriatic, \n toldino- up Hie iris -o lliat it is

<Tnudr,l into tlicanol.. may Millie,, to occlu.le it .•iili,vl\ ;

liltnilinii anL'l<v .J. cirnca
: //, canal of S,-lil,.,nMi : A'.in-.

licMce the extreme daii<rer of instilling' a ni\driatic into the
eyes of elderly people, e>pecially if they are liypennetropic
or ha\i- Muall cornea' and shallow anterioi' chandM-rs.

Snice both eyes usually have a similar structin-e, i-lanoina
is lik.'lv to Ik- hilaleral, but one eye is often affected Ixfoic
I lie other.

'I'hc anatonn'cal clK'cts of |)atho oi-ical increased intra-

"i<'»^. I HI- aiieau\ snanow
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iiitfridi'

•iitt

-liaiiil

uck tl

H r Is made .til IIIDIC s liall' )\\ . Ii ail carlv

ic piiinluTv lit the Ills Is iiicitU appiix'd to

tlu ('(iriiin-si'iiTa. Ill tl IC at( r stan'i and II ClllOIIR'

Lflaiicoiiia of >oiiiL' stfuidiiiif it i> (irmly adlu'ifiit. 'I'lu-

loiiniT tlir (-oiiditioii lias lasted tlic (iniitr is tlic iiiiioii.

'I'lic iris is first ImhiikI down \)\ oit;aiiisi'<i cMidatc ; lahr,

llic iris stroma atrouliics and the inner wall of Sclileiimrs

Is covered oul\ h\eaiial, wliifli mav Im' almost obliterated,

dciiciierated retinal pinnieiit epithelium. Anterior to tlii>

fals aiiiile is formed where the iris leaves the cornej

no filtration can take place either throiiifh the peripheral

anterior svnechia or tliroii<f|i the false aiiy;le.

'i'he part of the eye wliich siiH'ers earlii'st and most

from till' increased pressure is the head of the

amiiia criMi'osa, w hicl 1 Is moil' ri'sisc

nerve tissui', IS li'ss ri'sistaiit than til •roti

"1 tic 1

Ult thai

c. Hei

iiiii' depi

lervi',

essei

it

IIxcomes pushed backwards, the lU'i've fibres 1k'

also. The first manifestation of the effects of pressure is a

liovviii!^- bai'kvvards of the connective tissue vsliich forms the

that it U'comes concave anteriorlyI iniiiia crinrosa. so

instead of passinu; strai<f|it across tlie poriis opth )ticu Tl us

llect coiitinuallv incivasi's, until the lamina cribi'osa i>

displaced backvwards as a w holi .M eanwtiile tlw nerve

lil)res have l)eeii pivssed toni'ther, so that the papil

Hat or depressi'd ne pressure causes tl le nerve

Isfibres to atrophy, so that finiiUy tlii' lamina cril»i(>sa

exposed upon the surface. In tlu' final staji'i' a deip cup is

foniied. neiierallv baviiij;' overhanging edi;es.

Pnlsjitioii of the ai'ti-ries at the edge of the disc is often

seen in <il;'ucoma. Whilst vi'iious pulsation is of little

importanci' spontaneous arterial pulsation is always

pathological {lidi p. 1.^0). It is not always spontaneous

ill glaiicoina if the tension is not very high, but even then

it is induced l)y very slight pressure of tlu' finger through

iiie iui. i iie arieriai piiisaiion is (tue io iiie increased
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()i(-,Miic ii|M)h the walls of 111.' m-mU. M. that tli.- iiitra-

\as(iilar |iiv»iiic is ,„ilv able lu tnicr 1)1 | llnoiiuli at

tlic liciMJit ,,(' tlir <ar(liac svstolc.

Otiicr parts .,f the <vc sliou less clian^c. 'I'lic pressure
ciiises (leu,. negation of the iieive (ihiv laver of the retina.

The elioroid iKcoiiies denenerate.l ami thimied. oiilv th..

larger \esse|> reiiiaiiiiiiu'. Tlie ciliary IxxK heconies
ilc^cherated in the last sta-Cs. after uhicii the tension niav
cease to he rai-c,| owinn- to defectixe secretion of Ivniph.

'I'he physiolonical (fleets of pathological increased

intraocular pressinc are manifold. I'ain is c,iin?)lained of,

due lo stretchinn- of the sensory nerves of the eve. 'I'he

|)al ient sees

coloured haloes

roinid liii'lits ;

these are due to

alteiation in the

retractive con-

, ,. , ,
ditious of file

Ik;. 1.)..—A, iliMLrimii uf iiicriilKniiil section nf

tioriiiiil disc : it, i|ja-r;iiii of iiiiTi,li,,iiul s,.,ii,,ii coi-neal laniellii'.

of L'lMilcnrillltous clipp,.,! ,|isr. Nnic tl,- ,li- 'IM jl I

comes slio'litlv

dilated and innnohile, owiny- |>rol)ahlv to (edema and
pi'essui-e on the ciliary nerves as thev run through the

choroid. Kapid diminution in the amplitude of accom-
modation may he a prominent feature, so that there

is an apparent ' urease in jireshvopia. It is attri-

l)utal)le to pressin-e on the ciliary ner\cs and on the

ciliary nniscle. Dimimition of vision is due to cloudiness

of the media, retardation of the hlood flou. and |)ressiu'e

on the nerve (ihres in the retina and optic papilla.

Cloudiness of the media adicts tiie eoiiua principalK, and
is ,U[r in the eai-ly st,io(.> to altered refracti\c coiidifions,

in the later to (edema. Pressure on the nerve tihres first

iiiii ii^ riii rriiiptii.ti sjiii- ui iiu- iritiia, and' rhci'crori- tiic
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ii,i-al >i(lf of the liild. Later, the tiilil Im( oiiio (oiitiac tid

ill all iliir< tioii-. and (tiitra! vision i> (lt|irr-.M(l. I'iiially,

\iMon i- al)olislit<l. oxvinj; to total atiopliv of all tiir films.

.Inili (iliiiiriiiiin. In I'Vfn the iiio>t acute cases ot

fteli elicit
I
ir(Mlr(iiiiai^laiKoni.i lareinl ni(|iiirv "HI o

svniiitoiiis. Trail ii^nt attacks of olisc nratioii of\isi<iii, as

if a cloiui were in front of tlie v\t\ liave (Mciiricd. l{iii;iit

I i
o' li t s li a \ e

appeai'i'd to Ix-

siiri'oiiiided 1)V

lainnow haloes. .\

feelinii' of discom-

folt in tlie eve

and iieni-aliiic

lie.Kiacne accoiii-

[laiiv these svni|)-

toiiis. Siicli attacks

lieioine more fre-

(|iieiif. come on

especiaiiv at iiiy;!!!

and aftei' ex<ite-

iiient or woi'i'v. It

is noticed tliat

strontjei' ifhtssi's

are recniired foi'

.)S. I lor izniihil iii<'riili>>ii:

jl;iui_'niii:Uiins , a ,.

ll -.rctinn (if

iitar \\(n

vear-

k. Tliis condition may extend oscr nioiiflis oi'

If the patii'iit is cxamint'd whiUt tiu' svmptom- are

present it will !« found that there is a slinht haziness of

the cornea, so tliat it looks hluish, like tclass that has

lieeii hreathed upon lienct' the term irlaiuoma (yAaiMiy,

sea ifi'eeii). If the fiehl of vision is taken lu't^c-en the

attacks somi' slij^ht contraction of the nasal field will he

found. l)ut ei'ntral vision mav 1k' |)erfe( t.

'I he at ute attack sets in suddeiilv. It uiav Ih' due to
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-1)111. ciiiKlitiiill ilidlliiiii; Mlinii- ( .iiiKcvtioii. ,.,,,, , (,iiNti|i,i

tloil, niiiistiii.-.tl ..\.r f.cliiio, alcoli.il. \, .. ,„ to u.,il\,

fahniir. a rr<viit illm-s, ni- hi the iii>till,iti f,i iiivilriatiV.

IntcMM' |iaiti is felt in the fy and ..\,r (|,c .li-t i ilMitioi. of
"" 'i''t'i i"''^''- 'l"li<' I'ani is ttv(|ii,iif|y s<. Iiad that it

'aiiMs xomiliiiH-, and the atta. k i- liahlr to \h- nii-lakm tnr

a M.v,.iv • liilinn- atl .. k."" 'I'lic l(iM|iciat inc nia\ \,v lai-rd.

'I'll'- \i-ion lapidU <liininis|i( -, M) thai in a Iru Jioins onlv
liand niiivcnuiit- ran l>c rcconnisrd.

()ltj.<li\c .xaniinatirn s|i,,us Minic udmia (if the lid-

arid conitMictiNa: the latter is inttn-rlv ronnv-tvd and
look- dn-ky red, nuinn- t«i 11,, .jijatation (if the xcin-.

Ciliary ((inuc-tion i- marked, 'ri,,. ,,irn(a i- clondv and
in-cn-iti\. to the toucli. 'I'll,, anterior (liandwr is sers'

-liallou. Tlie iris is dis, ,,|,„in,|. the |in|iil niodt'rafelv
dilated and (ual, n,.,,,. rally uitli the lonii' t\i-> vertical.

'I'he reactions to lin-ht and at ((.inniodation aic abolished,
<)|)hthalni(is(()|iie examination is inipossihle ovsinn' to Hie
cloudiness of the (dinea. The tillsion of the eve is con-
sideivd)lv raised.

'riiere is no true iiiHaiiimaHon in tlie early sfuires. so
that the term iiiMamniatory olancoma. fre.|(ientlv used, is

inadxisahle; it should lie replaced l)y <„/,,/. .s/wv ;ilaN,;„ii,l.

If the condition is not relie\ed in operation, the aiiiounl
of |)eniiaiieiit diiiiiniit ion of \ ision (le|)eiids upon the
se\eiity and duration of the acute attack. Tofal aholition
of vision may ivsidt. More fre(|uently impnneiiient
occurs, ushered in hy diiiiiinition of pain. Coiisiderahle
loueriiiiT of the xisnal acuity, and. still more, contraction
of the field follows e\rr\ a( lite attack. .Ml urades. indeed,
may \h- met with, from the mild prodromal attacks to the
sc\erest. uitji complete hiinduess. 'I'he fension reniain-

pcrm.uieiitly s|io-|it|y elcxatcd. Some coiio-cstion .•ind

irrilahilily persist-. The piijiil reacts slnooishU . and the
Ills siiint-. viiriiv 111' ili'iiiilit ii.i..,ll. c. I :..
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cctoi^. ( (|>lil lialmit^<c)|ii( cxainiii.il idi

KiNsiMc. ( 'iippiiii' ot' llic tint

I ii(>\(

|)l ii (li'-c iiia\ (ir iiia\ III! t b

1(11111(1, a( ( oifliiiij to llic (liiiatMiii ot tlic laixd t(ii>i<>ii

Ik tore and at'tci- the a< iitc attack. A single acute attack

Jn not to||(tu((| l)\ciiiiiiiiii;' iiiiiin(liat(l\ . tof tlii-« (l('iiiaii(l>

iiiorc (I f !(>> |)r(i|oilLJt(l llllj,ll tcll^loi

III (MTV (iJM'aM' of line e\c t lie other -.lion Id lie tli()roiiii;lil\'

( Naiiiiiied. In acute ^lallcollla it inav Im' toniid tliat clironic

L,daii( (iiiia lias esisted loiii; linoii-erved in tlie other eve, and

\»ell iiialked (il|i|)iiiii "' the (lisi ina\ in [irevnt. 'I'lie

same eauM'-. which induced the acute attack in one e\c nia\

rajiidU induce a ^iinilai' attack in t he other. 'I'iie pain and

\vorr\ a>--()ciat((l uith |)re[iaratioiiN tor o|)eiation and --o on

increase the dani;cr. 'I'his e\c >hould theret'ore he ( arehiUv

\valclie(l, and |iro|)li\ lactic nieaMircs adopted. It i>

usually >u(II( ieiit to iii-<til a drop of 1 |h r cent. Miliition

ote«.eiiii ill the voiind eve e\er\ dav >o a> to keep the

lll'r

pupil contracted.

It is (if the utmost inipoilance that pathological ciipp

ot the disc should al\va\s he recognised uheii present

(Plate \ III.. Fiji. -)• It ditii'is in oplithaliiioscopic ajipear-

aiice tV'tiii a fieep pli\siolo^ical cup. v\ith which it is most

likely to he cont'oimded, in that the e.\ca\atioii reaches to

the edifes of the disc and the sides ai-e steep, not slii'hiiijr.

The retinal \essels have the appearance of iK'injr broktii

oti at the mariiin ot the disc. If tlii'V are accuratelv

tociised here their ( iintiiiuat ioiis upon the Hoor ot the cup
are slinhtly out of focus and look hroadei- and paler.

When the e(l<;es oveihanii-. as is of>en the case, the conise

oftheves. Is as they climl) the sides of the cup is hidcU'ii.

Hy the indire(t met-hod slight lateral iiiovcinent of the

lari;-e leiis i auses a distiiut parallax {liilr p. liJS). which is

more marked the deeper the cup. lU the direct method
the ditterence in level iK'tween the vessels at the edyc and

on the tloor can Ix' measured iriili n. W2).
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'rinic i> iihv.ix-- >«)iiir .itruiiliv of tln' ()|)tic in r\c wlun
llic disc is ciiiJiicd hs tile j^liiii"»imiit<)iis [n-oct ss ; jf i>

lliirctuif not siiiprisiiij; tluit llicic iiiav Ih' nicat (lt(liciill\

ill (list iiindisliiiii; .1 sliallow ;;laii(<>iin( ciiii tioiii IIk sli^lil

(lt|iris-.i(iii wliicli tollows siiii|i|(' atr<i|)||\ of |||r iicivc

"itlioiit iiiciia-' of hiisioii ((/(/' |i. Kt*)i. It' tlic ciiii is

(If(|i and totj'l il i- ccituiii to 1h' ;;laucoiiiatoiis. In

sliallou ulaiicoiiialoiis cups tlic disc lias a |iiiik colour.

\Nlicicas the atio|iliic cii|> is wliitc. In niaiiv caiUcases

all tlic coiiditioiis |ia\c to 1k' wcij^licd caicfiillv Ix'foic it is

possililc to conic to a definite conclusion ; the field of \ isioii

Usually afliirds the most iniportaiit criterion, the contrac-

tion lieinn •hii'tly nasal in earlv ^daiiconia, concent lie in

optic atrophv.

The final stajj;e of the iiiiti-eated disease is (ilixolntr

illmir, ,111(1. The eyt' is coniplitely hiiiid. The aiitirior

ciliary \ciiis are dilate I. and a reddish hiiie /one surrounds

the cornea. The corne.i is clear, but insensitive; it may
ha\i' vesicles (hullous keratitis) oi- filaments (filamcntHrv

ki'iatitis) upon it. The anterior ch.imlM'r is \erv shallow.

The iris is dilated, atropine, and may have a broad /one of

pi^naent around the pii|)il (ectropion of the uveal pigment).

The pupil is <rrey or liieeiiish. instead of jet black. The
optic disc is deeply ciippe<l. The tension is hiifh ; usiiallv

the eyeball is as hard as stone.

Such an eye is i;'eiierally painful, \\itli temporarv exacei-

hatioiis, fhoufrli patients often prefer to Iwar the pain lather

than submit to excision. If it is still ri'taini-d de>;eiicr,iti\i'

clianjfcs (K'ciir. The more important are due to yiviii"- uav
of tlie sclerotic lu'tbre the continued lii<,di intraocular

pressure. In this manner scleral staphylomata are produced.

They may Im> in the neiyhlKiurhood of flic ciliarv IxmIv

ciliary staphylomata. or at the e(|iia.or e(|uatoriai stapliv-

loniata.

Anatomical investi<>atioii shows tliat ciliuri/ .itaphiiloiiiata
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•t' •«(» kiiiiN. I II Dlic, tile i-|'i_M<ill "lid"' tile llis i>i

• iillirniil 1(1 till <ui iiruMlclil J^JM'N WJI\ (I'i^. |.")1)). 'rilcM-

arc CI 111 (I ml. li iiliii II xliijiliiilninulii "\i^. KiO). >ii flirititlu-

iri> iMojcct- into tlif ai,t( riiir cliaiiii. i' IVoiii an at tatluiu'iit

al I III' aiitiTiiir iiiai tiili

.f II -la|)li\ Ionia,

iUl llir I'll larv

ImmK. lilllr allrivii.

tiii'ii!> till- ito^lciKir

maiLtlll.

Idiii' I-

llC OlMCIIII

tlir t lllc

III HIV II sllljlllllllllllil

(I'i^. Kil ). Ill III. Ml

the legion of tilt ( iliaiv IxmIv it-clf ;;i\is wav. m) tliat it

l)(((im(-> -<|)r(a(l ont onct tlic inner Mirl'acc of tlic t'(ta>iu. In

many caMs Itotli [)art> hcconio "ctatic.

('Iinicall\ it i^inipovsiMctodi^tinmiislilKtwcm tli(Nctoini>.

I''liiiitnri il stiiiiliiihiiiiatii can only !)< m'cii clinicallv wjicn

tlic lyc i> tinned well to

one ^ide and tlie lid«.

>e|)aiated. Tlie tliiiniin^

anil l)iili;in<iof the scliTotic

oc( ;ir> principally at tju'

>l)ot.s which are wi-akened

l)y the perforation af the

\orte\ \eins and are nn-

-iippoited hy tlu' re-ti

nniMJo. Sncli j;loi)(s niav

l)ecoine enoiTiions, with
I'll.. ii;ii.

I 'ia''i:iiii -I i'>\viML,' Hiier-

wal thin as i).

Ciiliiiy >la|ih\ !oin:i.

pap

lure Is considerahle daii<j;i'r of rupture from shjrljt

injiirv.

Sooner or later tlie ti-nsion iH'coines normal ordiininished
in eyes with absolute ,daucoma. This may Ik' due cither

to stretching of the walls as already explained, or to
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(U'jfciuratioii of thr ciliaiv U»\\. x^tuTchy its Mrrctorv

rMiic'M)iis a;i' (liminiNliiil or al)olislif<l. I 'Mially l)otli factors

plav a part, Naiviiiy acconliii^' to tlu' particular case. Sucli

an c\c iiiav ivtii sliriiik. l)Mt more coinmonly ulccraiion of

tlif (Dniia occurs, owinu to tlu' defective resistance of

tlie (!e<rinerate(l tissues. Ilyix.pyon ulcer, panoplitlia!-

niiti>, i)liflii>is l)ull)i then form tlie se(|uence of events.

Ihiniiinnis.— Acute <ilaucoiiia is more likely to l)e mis-

taken r.)r iritis tlian any other disease. The diHerential

diaunosi> has already Iveu discu-sed \p. 'iHH).

7V'7(///(-//^ —Acute glaucoma demands innnediate enei--

i;etic treatment. It is

imperative that tlie ten-

sion shall lie reduced as

M)()ii as possiiile. Theoret'-

callv this is hest and mo i

permanently etfevted hy

immediate iride( tomy. and

in most cases otlu'i' me:.sures

fail. Ill any case they

siiould not Ik- dallied with

too l()ii<f. The moment is,

liuwever, an uiifavoiirabU-

,,ne for operation. The conjunctiva is chemosed, the anterior

chamlu'r is extremely shallow, there is no time for exhaus-

tive preparations, and a general amesthetic will he neces-

sary owing to the imperiiieahility of the stretched cornea

to < ocain.

II is. therefore, permissible to try other remedies for a

short time first. Kserin (1 per cent.) should he instilled

every live minutes for the first half hour, one drop being

placed in the other eye .it the commencement : the esenn

drops are then continued every half hour until the tension

falls or operation is deiided upon. .Meanwhile tln' eye

is contiuuallv bathed with uater a.s hot as can be borne.

ciliary >l:iiiliyl"ina.
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riiis ^ciici'mII;- i-(li(\(> sonic of tlic pain. If after an lioin'

or hv(» tlicic is no >i<fn of iniprovcnicnt, a^ iuilicatcd liv

(lisfin(t iliniiiHition of tt'nsion and mimmI constriction of tlic

|iii|iiK iii'lcctoniy iniist l)c at once pei'fornied. Posterior

M lerotoniy may l)c employed a> a temporaiv measnre for

the relief of tension whilst preparations for tlie iridectomy

are heinjf made(c;(/(' Cliap. XXII.).

l'.\en if the rcsidts are satisfactory iridectomv must he

performed as soon as the eye is (niiet. There is. indeed,

one ohjectioM to non-opeiative treatment, even u hen
siiccessfnl, and to posterioi- sclerotomy, viz., tliat the patient

may refnsi' tin' i-adical operation when the aaiti- stani- has

jiasscd off. In cast's in which this is to he feared, it is

a(l\isal)le in the pat ienfs interest to perform the operation

at once.

Chniiiif (iliturniiKi, sonu'times called simple iflaucoma, is

fiinilamentally the same disease as aiiite primary glaucoma ;

<\ery yrade of severity is met with, hot the more chronic

forms are so insidious that special attention nnist he directed

towards thcii- discoverv.

The patient usually complains of trairsient attacks of

ohsiuration of sijrht, and of gradually diminishin<r acuity

of \ ision : hut in somi' casi's tliei-e may he no histoi-y of lialocs

and the diminution of vision is continuous and \ei'v insidious.

The eyes may appcsir perfectly normal at the first

examination, though sometimes the anterior ciliai'y veins

are conifested. and the pupil is somewhat dilated and
slui,'<rish. .\n aJHiormally small ccrnea should draw atten-

tiou to the possibility of j;lau<()ma, and hypermetroj)ia
iiicreavs the probability. Tlii' tension may be <|uite

ii'irmal, and i-. found to be elevated only durinjr an attack
of cloudy vision. Hence it may be necessai'v to examine
the patient freijUently and at vai'ious times in the day,

especially (hn'inji' such attacks.

Subjeclivc examinutioii will often reveal no diminutior
D.K. o]
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orctnlral \i-iiiii. nciicc it In of tlic iitiii<t>t iiiipurtMiici' lo

take a caiitiil cliail of tlic Held of vi^ioll, wlrcii >onu' coii-

Iractioii of the iia.>al ticid is almost riitaiii lo Ik- found

(Tin-. Hi;,').

( )|)iiflialinosc()|)ic csaniiiiat ion will often >lio\v sctnic

(n|)|»inif (tf the disc; fif(|iu'ntly it i^ far adva?iccd. tlioui^di

IIr- N^niploius liavi' been M) slight as to lia\e piisscd ahnosl

--C
Hi;. \i.2.— Fiild of vi^iiiii in .(iinini'iiL'inu' u'liiiit'nina, slmwiiiL'

ciilitiiirtioil ol' iiiisil .-idc.

uinioticcd. Till.' titld in tlicsccasi's w ill 1k' fonnd to he niiicli

dania<4'<'d.

I'riniarv i;laii((tnia invariably attacks hotli ryes sooner

or later: usually one is considerahlv nioic ad\au(ed

llian the other. 'I'he chronic foiin son:etinies occur> in

youn<i people, and scenis io attack men almost as

tre(|uently as uomen. It also occasionall v occius in mvopic
e\es.

I >iii-iii,'>;i.-<.— Chi-onic niaucoma has fi-e(|iienl l\ been mis-

taken \\>\- cataract or optic atrophv. Cases occur in «liicli
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Ill' l;mi(Iii; • t' \ i>i(on i> atfiiljiitcd I <) lai.uMc

|Mli(iit is t,)|,| tl,;i! iiothiiin ,-;,|i 1),. ,|,,|„. until d,,. ,

.|)r fi)i(,|i(rati()ii. \isi()ii i> thus iiivtiicvMl)! V \i»

.'iiiil till'

ilaract

As
a lull' <lia^'ii<)s|s is

.1

vcrv casv. Th na/c .(• tl

ilnisli, ilil.iisc and iiiiitorni. unlike tl

" |)ii|):i I-

ialara( t. T
ic Usual appearance in

reacts less

uhtl

ilia^iiosis certain 1

lie pupil may l)e sliuhtly dilated and ,n(.„,.ral

t<) :lie stiniiihition <.f liyiit. Kxaniinati,.., «iti,

i.»sc()j)ic inirroi' in most cases renders tlie

il)sence of opacities in the ]

)y sliowniy; a uniform re<l reflex and th

ens.

Douht IS to the presi'iice of ylaucc

uith senile stria' in the lens,

ulaiicoma the suellini'- of the I

)iMi iiiav arise m case;

Ii pat itfnis predisposed fo

anvs (if cataract (:-l(le iiit'ni) mav lead t

I'Hs wlMch occurs in the earlv

intraocular tensic

o nicrease of the
)ii. 'I'l H' disc i^ |„,t iisliall

Hie •e case- l)U^ tl lere is j;-eiiei-aliv more fail

iliaii Is accounted tor !)v tli

if

y Clipped in

nic of vision

nticiciilar opacitv
I' ill ot vision may show coiitractioii on the nasaj
reaction (if the pupil to linht mav 1)

cases it is advisable to d(

and

!(le

tl

th

le

In/^irish. Ii CM
o a preliminarv iridectomv. ujiich

I'oul.l he of the -laucoma type «ith a'laro-eand peripheral
loioiioma.

Cupping of the disc ii

atniphy of tile nerve fii)res, jind it

1 j,Haucoma is accompanied 1

(lll^lMsli th

may he ditficult to d
Is atrophy from optic atrophy due to otj

)y

IS-

ausis. espiriully those <rivii!

lei'

rise to what is k

iirimarv oi)ti( itronli Th itttr fon(hti(
s.iiiie depression of the surface of the disc uhicl

nowii as

>n shows

1 is usiiallv
;ht to he actually measured hv the ophthal
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> !

lil.Kcil M|i<iii the liis(,,iy of tlic ca-.c, the coiiditioii of llic

ciiiiica and aiiltiior cIi.-iiiiIkt. and the iccord i)ttlic (icM

\i"'i"ii- 111'' lat let- >li()\v V concciiti-ic ((nwt r iction in ininiarv

u|)tic atropliy. nioi-c niaikcd coiitractii.n .ifllic na>al -«idc

in nlanconia. Accinatc nia|)|)in^- out off lie l)iind ^pot and
tli<' central rci^ion of tlic field on a iar^e x-ale hy |)la(inn'

the patient 'J nietfCN diNtaid from a i)lack -creen and usirij^-

a Miiall uliite te>f ohjeef [a di^,- ;} ,,|,,,. i,, diameter)
afl'ordN i-onfiiniafory evidence. In i;laucoma there is an
area of relati\e defect in the field which can al\\av> he
traced in direct vontiiuiity with the hiind ^jxtt, wliicji i>

nol the caM' in optic atrophy.

'I'n-ulimiil. Iridectomy Nhotild Ix' peiformed as soon as

the condition is definitely dia<rnosed, the chief ci'iterion in

doiihtful cases heini;- the condition of the field of vision. If

there is contraction of the nasal side iridectomv should 1h'

performed at once. e\en if central vision is (piite normal.
'I'he proo-nosis of iridectomy in chronic nlaucoma is not

nearly so (rood as in the acute foini. owini;- to the tact

that the periphery of the iris is often firmlv acli.ereiit to

the corneo-sclera before the condition is diajrnosed. Hence
special endeavour nnis| U' madc> to open up the occluded
aULile. It is not sutlicifnt to make the section at the
corneo-scleral mar<riii, since when the iiis is torn awav it is

almost certain to tear at the false .nicrU^. and little Or no
i-ood results. The section is mjide as peripheral as is

consistent with safety to the ciliary body, r,„ 2 nnn. U'liind
the corneo-scleral marni-!. with the ohjec t of carrvin-;- the
incision throui.h the adlu lent part of the iris, fiiou\r|| it

nnisl Im' coidesscd that this object is probablv s.-ldom if

e\er attained. 'I'Ik' pic ce of iris removed shouid lx> about
one-fiftji of the entire circumference.

In the more c hronic cases of lonu' sf.mdinn- this proceduiv
^"""•' •^ succeeds in spit,, of impossibilitv ,,f resforini^the

noiinal method of filtration. It effects this bv establishing'-
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:i/il/,mm snir, i.r., Ilic uvw >car i> < [.oscd of >|),,nirv

li-iic, IIiiouhIi tlir iiilcisticc- of uhidi tl„. iiil raociilar Hiiiil

i>al)lc to make its «ay into tlir MilHoiijmictival tisMi.'.

"li.ir it i> al)s()rlH'(l. Sucli a xar i> usually formed oiilv

il thirc is soiiK- iiii|H'(liiiu-iit to |)i()|)(.r cicariisation, siuii
as is caused by imareeratioii of the iris in tlii' uoiitid.

The causes which lead to the fonnatioii of a (ilteriii^r

scarhase their own daii<rers to tlie eyi', and no satisfactory
iii.ans of ensuring' a safe scar of tliis nature are knowi'i.

II iss,.|,lo,„ justifiable deliln'rately to cause incarceration
<-nhe iris, for it does not always succei'd in i)rodueinir a
liiteriiin- scar and is attended with serious .janj-vrs.

Atleiiipts have Ih'cu made to eusiuc a filt«rin<,' cicatrix
hy si!i|,|,ini; oil" a small piece of the anterioi lip of |be
"ound

( L'iiiTan,ire"s operation), making- a small scleral Hap
(llerUrfs operation), trephinino-. and so on. 'I'hese

MK thods ai'i- on theii' trial, but eneoin'an;in<;- i-esults have
heen obtained.

lu \ery ad\aneed cases the field of visiop, mav be f .inid

ivdueed almost to the fixation point. Kxperience t iclies

that in these cvisi's iridirtomy may not only do no -<«.<{,

I'll! may result in the sudden eompiete loss of all \ision.

After .xplainin-- this risk to the patient it is still advis-
alile in most cases to perform the operation, because this
tiiifortunale ivsult is rar.'. and in any case the eye is likely

'" '•'•• ' painful unless the tension is relieved.

Sinee nlauconia always cHTurs in tlie other eve soonei' or
1
lb r the (juestion of a prophylactic iridectomy in this eve
iiiscs. Since t!ie operation is attiiided bv some dannvr,
I'olii innuediate and r.'mote, ,•.//., the possibility of sympa-
Hi.li.' ophthalmia, and since the advent of j.lauco.ia mav
!" loni;- delayed, it is inadmissible to perform iridectomV
until some slight contraction of the nasal field c.-m Ih'

•lenionst rated. 'I'he greatest care nnist be taken to warn
the patient of the dani.cr of the disc;ise attackinn the
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-itlicr ( \c. ••111(1 of the cailicst -v inptoiu^. 1 Ir -.lioiild \h:

(A.iniiiird I lioioiiiililv ;tii(! Ilic field ol' virion tnkcii i\(iv

lliric iiioiitli>. and lie slioiild Ih' iiist inctcd at oiiic to

coiiMilt till- Mirt^coii if aii\- 'iiiii> of tlic discasf oiciir. He
--lioiild aUo '.H- \\anifd ajj;aiii>t putting di'op>, lotioiiN. or

oiiiliiiciil of any kind into lli^ tvi'> witliont tlic ad\ ice of an

oplit lialniic ^ui'n'con.

\\ li( n one eye lia> U'cn alnio>t or (piitc lost at the time

ot the lir^t .\isit it l)cconi(s a M-iioiis ijiicstioii wlutlicr tlic

otitcr eye slionld not Iw operated upon ratlier- tlian tlie

\\orse. Many siuii ditliciilties arise in the treatment of

ulauconia, and can only l)e decided l)v the conditions of the

indiv idual case.

If iridectomy ha^ i)eeii done in a case of clronic •glau-

coma .iiid has failech .interior selerotomv oi- one of the

moK modern operations foi' the formation of a (ilterinn'

seal' shonid l)e pei'formi'd.

It has heen stated that iridictomv is iinconditionallv

indicaUil uhen chronic i;lanconia is detinitelv diae;nosed.

Cases arise in uhich it is impossible to he certain that the

disease is present, and others in whicli opeiation is refused.

In sncli cases the pupils should Ik' kept contracted i)v

miotics. Mserin oi' pilocarpin often succeed in reducinj^

the ten>ion (d' chronic i^laucoma and postponini;' the evil

day uhei, useful \ ision is h.sf. 'I'li,// innr cuvf clinuiic

illiiii(iiiii((. Hence they n.Ust hi adopted onlv as a tem-

porary means of alleviation or as useful adjuncts. If tiie

tension is delinitt'ly raised and operation is ret'used.

1 per cent, eserin should he ordered three times a dav until

the tension i> noinial. If the tension is not di'finitelv

r.iised the pupils sliould he kept ,n ' ratelv i-onstf'tt^d

with ()•.") per cent, or O'ii.j per cerd. eserin once or tuice a

day for a piolonncd period. The stidn^er s(,hitions cause

con-iderahje ronjimct i\ai and ciliaiv iri-italioii it used

conslani l\

.
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Iniantilo Glaucoma iSi/iis. -HitiihtlKilniin, U iiilrnjtli'

thulmiti). (il.iii(uin;i in ijirc c.-ims attack> cliildrfii, wlicii

it siiiiio a (jiiilc (liirf.-ciit clinical a|i|icai'aiicc. It ar IsfN

t'roni coiit^ciiital l)l(Mka^c of tlic anisic of tlic mitcrior

iliani!)cr. due citlicf to a conLjfiiital (ictcct \v1ut('I)v tlic

K'o' ot the iiis (loo not hcconic norniallv scpaiatcd t'roni

I lie <ornco-s(lcia or U'conit-s adlicrciit to it tlnoun'li

intra-utciinc oi' infantile in-

tlannnation. 'I'lic t'lMidanuntal

condition i> tlicrct'orc tlit >ainc

iult -. VIZ..|^ in i;laticoiiia in a(

detective (iltration of Ivnipli

tVoni tlie eve. 'I'lie rcaM)n why
it as>iinie-< M) different a clinical

[lictiiie i> dependent entirely

ii|ion llie nfeater |(la>ticitv and

e\leii>il)ility of the w.alls of the

somiii'eve. Iii-<N';id of offering!;

.Ill inMiperahle ie>i>t.ance to

incicoed internal pi

sclerotic ii'isc^ \va\ inoi

niiifoinilv. >o that tl

I'^Mire tinth

e or k"

If hIoIk'

hei-oincs \er\ lai'ii^e

'I'lii' thinned sclerotic of the

cih.irs' region is hhlish III coloi:

<'"lli<;- to the u\eal piifnielit

^liouiiiy; throiiyh. The inter-

(.ilaiv leuion, or junction of the cornea and xlerotic

.lUo n'iM's way. m> that the cornea is forced forwards and

.i--niiies ,1 ylohnlar shape ( keiatoylohns). Thi' .anterior

(haiiiher is tlurefore extremely deep ( Kiy. l(i.'}). 'I'lie k'n-i

doe- not p.articipate in the <;(.|ieral inlai cement ; ouinff to

I lie expansion of the ciliary re<rion the suspeiisorv liu'.inicnt

Is stretched so th.at (he lens is ff.attened .and displ.aced

liuhtlv l.,ickuards. '|'| Us reinoMs siMiie support to the
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Ills ulllcll IhhOIIMn tlVllMlIolls (i|i<|<)(l(,|l,sis). 'I'll,. ,,|,(i,.

(l!NC is(|,.,.,,|y ciii.iHd iftlir c.ndili.M. |,a> l.isl,,! |,,nu.

Till' iiitranciilar Iciisioii i\ raised, hut often Maicciv
"|'|"''i''l'i: as (i.tin.ii.H.i in .linical ,n.l|„M|s .nviiiu- t„
tl... .xpansi,,,, nC tl... -I„1k-. 'I'his fa.t fi.r a Ion- ,,nio.l
|)ivv..nl..,l H„. tn„- patholouv of tl„. .lis,,,,,. fn„M Uinn-
rcco^-ni^cd.

As a ivsiilt of tlic expansion the eyes aic iisuallv mvopic,
Hioiinl, less tliaii nnu-ht he anticipate.! troni tlu'ir lerii-tli'

'I'liis i> due to the riattenini;- of th.> lens and its displace-
•
ii.nt l)ackuards. as uell as to s e Hattenin- of t he roni.a.

all <.f which factors lend to counteract the a\ial nivopia.
'l'ir„li„rnl isverv iiiisat isth.* ry. Iridectomy and sclero-

toni\ have Immii eniph.ycd uitli snccss, |,i,t i,„,re liv.p., ntl>
uith faihnc. Miotics are useless.
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Till- Ifiis is <'()iii|)(>s((| intirily of tpitlicliimi, uliicli i>

•I i III 11 m< led l)y n cut iciiljir i'ii\(l()|)c cir capMilc. It is,

lluiitorc, >ul)jc(t only to (l(i;(ii(iati\r cliaiiiics, ai"l is

iiicapahlc of Ixcoiiiiii^- iiiHamcd. Dciftiiciat i\c cliaiiiiis in

the lens iiivarialily roiilt in loss of traiispaicncv in llic

[laits alltrtcd. 'I'liis condition of partial or coinplcti'

((|iatification is lalli-d nitardrl.

'I'Ur dcuimiativc flianircs ronniuMic-f [)V tlu' acriinmlatio ii

o f llnid Ix't NM'cn the lens tili ris, so tliat spindlf-sliapcd

spares arc fornii'd. Tlicy. in tlictiist iiistaiifc, cause opacity

iiiiicly by tlu' irregular refraction wliicli tliev induce.

Liter, the fluid contains alhuiiiinous deposits which arc

actually opacpic : tlu'y form <^lolin'ai- masses, called

.Mori;an-nian ylohiiles. At a later stajie tlie (ihres hreak

down into roinidi'd masses which are in(hstinMiiisiiai)le

litiin the Mor<^aj^nian jflol)iiles.

('..taracts are classilied accordiiie- to the position and
extent of the opacity or opacities in tlie li-iis, and it is

toiiiid that the situation and distrihntion correspond witli

virions c()ml)inations of clinical conditions—atre, <reneral

disease, \c. In sonii' cataracts the opacities spread and
tiis( until the whole leiis iK'comes opatpie : such are called

pidnressi\e cataracts : in others thev remain statioiiarv.

Senile cataract, which is tlie connnouest form of all, is a

pidiiiissive catai'act.

Senile Cataract. 'I'liis, as its name implies. rai(Iv

oeciiis in persons under liftv veais of a<re.
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III the iiiiiji'hiil >(iiili (,it,i ,1(1 ladi.il >p( iki n i iimi 1 1 mn

ot ti|);i(it\ ,111 M< II, \\\\\\ deal .•ll(;i» Im hM ( II lliriii (I'it;-.

KU •"»). Tliiy all' (litliciilt to v,c ill (|a\liylil or liv

(il)li(liic illiiiiiiiiatioii (/(,/, p. 1 1;,'), ami (utaract •.lntiiM nut

Ik;. \<\\

N. C
'I'l'' '.•ll;iiiict. I. ..,(11,. I,. ~lin\Mii..' ,i|,:iiMi,> ill ill,'

I'oM'x: \>. iipinMnuiiT \,\ rctlcct,,! luht .link Mim n ir.l

l':ii'k;,'ri>iiiiil
; :(. ii|,|.rariuir,' (,v <tl.lh{ii,' illuiiiiMni inn -r.'v -lri;r

on a (link l.iick'.'rniiii,|. ( N, i tl,'-l,i|, )

l)c (lianiioscd uitlioiit cniilinnal inn uilh llic ()|ilitlialiii()-

M-()|lc. With tlic Mllllilat.d |ill|)i| (,|ll\ tlir .11(1- of the

Npokc^ arc Mcii, hut ulitii the |)ii|i{| isdilalid with cocaiii

or lioiiiatin|)iii (mr.r uith atropiii.

r'hh [). .'>1;^). the hiicar (ipacit its

arc often toiiiid to lie the apices ot'

sectors, with their hases towards

the |)cii|)|ier\. {'ai-cful cxaiiiiiia-

fioii with ohh(|iic ilhiiniiiatioii

and the o|ihlhahiiosco|ic \\'\\\ sliow

tli.it tile opacilies are in the

sii|)eili(ial parts oi- cortc\ of the

lens, some in front of the nucleus.

others behind. 'I"lie\ st.ul from

th( rcN-ion of the c(|uator and
extend towards the axis of the eve, more and more spokes

and sectors developin;;- as time yoes on.

Seen hy ohlicjue illumination the opai-i ties are i;rev ; seen

witii the ophthalmoscopic' mirror at readiiiii' distance thev

appear black aii'aiiist a icd backuroimd.

'I'his typical ariano'cmcnt of the opacil ies is vubject to

\arialions. Otlin there are punctate op:i< it ics bet wee n I he

li:. lli.">. — I (^ lllllri|i'ilj|_r

•''iiilc ..uaiii.'i . till'

-triie T'lhliiH'il I', ill.'

l.iw.'i |iai! ..f th,' I, 'I,-,

11 M'ly .''Minn. Ill 1III..I.'

i.f r.illllli.'Mi'.'i i.'iil.
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tui>. Sdiiicl iiiii-v .1 (lifl'ii^f (ii).i<it\ t'orm-- in llii- la\ci>

^111 I IIIIIIiIiIIL: I ll*' IIIK III |s. III

I'

III \ MIM\ .1| iliral -<IMllll

t:'iuMi!-|\ lnir.iii!! it llif i't|ii.ili)r, or tlii\ iii.i\ l)f ^latt^•^t•<l

irn unliiiU tliioiiH|i(iiit tlir coitrx. At tlic \riT I'liriif^t

-1.1^1' llir (ipaciticN -\i\i\ witli tlif iiicidiiicc ot tlic li^lit.

-liDw iiiij,- thai tli(\ air iiiiiiK (lill'rrciirt> (if rcdactisc iiiiltA

{I nil siijn'ii).

In I lie |ir()trics>i\c slat;c llic Ii'iis coiitaiiis more watti'

than iiiinnal. ami lliiv j. iaicd uitli >\Mlliiit: of tl

liliir--. W'Inii llic ()[>acit\ lia> licdunc coiisiilrrahlf llif

-\MlliM;^ caiwc^ ail a|)|)ii('ial)lr nil Hnh srriici' ot tile wliolf

Irii--, ^lioNMi li\ llif iiiiira>.in^ Nliallowiicss ot' t lir anterior

I liaiiilH'l'.

'I'iif nll(l(ll^ uiidciii'oo lilt Ir cliaiiLCf anil (liM'N not Im'coiiic

i)|)ai|iu-, lint iM'iitiiails' llir ulioir of tlic coiIia is cataiact-

iiii-,. 'I'll!- cataract i> then ^aiil to l>,- ri[ic or iiuiliiir. 'I'lic

\wiolc of the iiiipillarv area nia\ i|)|)ear to Im' o|)ai|iii

hefore the cataract is inatiire, since the most >ii|)erfieial

laMi's III the corfe\ are th' last to (leirenerate. As loiiiras

t'liere is .-uu clear lens substance helweeii tile |ill|)illill'\

niaiiiiii of the iris anil the opacity the iris tlirou.s a sjiadovv

M|ioii tile ^^vvy o|)acit\ «lieii liiilit is cast upon theexc from

niu side (l"iu. l(i(i. A). When the cortex is completeU

opaijiie tile pupillary mari^in liev almost in contact with

llie opacity, -eparated onl\ liy tlie capsiiie ; the iris then

lliiows no sliadow, and the cataract is known to 1h' mature

I'in- l(>() Hi. This i> an important <fiiide to the most

ta\oiiral)le time for operation.

.\t tills stan'c it will be found that tlie .interior chami ler

lia> leiiaiiied its normal dejitli. 'i'he \\ater\ fluid li.is lieeii

ab^orlied fiom the lens, which li;is ,in;iin returned to its

lloi'm;il Millime.

It till process is allowed toi;-oon iminte.'riipted tlie st;ijfe

ot hiijii niiiilinili/ s(t^ in. '|"lie cortex is then i (»m|)letely

iil>itlleM;r;ileil .lllil t r;lllsforilied into ,1 pult.iceolls mass.
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I 'siiallv the loss „f ualcr contiiiucs m) tliat the Iciis l„,-..nics
iMoic and inoiv inspissated and slnunlMii. The l.ns is H,,.,,

Hat and ycll.m, often uitli nctacoiis deposits and hrii^lit
speeks ,1,,,. to eivstals of ehoL'steiin. Tlie anterior caps'de
l'<'-.nihs tl.iekened In proliteiahoi, of the anterior eiihica

mm

•yi't ^r-. .-^I

i:^

/;M

i-^T-

' "• ''''' •^- ^'lad.iw (if iri- liy ..l,li.|iic ilhimiiiatiim in ininialun'
i':ilai;ict

; I',, alp-iiicr o!' --hailiju in niatiiru calaracl

.

(•(lis, so that a dense wjiite capsular cataract is foiiiied at

the anterior- pole in the pupillarv area. Ouiny; to shi'ink

ao-e the lens a'ld iris Ixe ,. trennilous. the anterior

cl.and)er heini;- much deepened. I)ei;'enei-at ion of the
suspensory ligament may lead to hix.ation ot the leus.

Sometimes the .Mhsorption of uater ce;is(.s at the stai;-e

of niJitinity. The cortex then hecomes (luite thud, and
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llic iinclciis sinks to tlic l)i)tt(>m of tlic caiisiilc. Tlii'

li(|ii((ic(l coi'tt \ is inilkv. the miclciis apiicafiiiy; as a l)ro\Mi

sliailiiij;', limited above l)v a seiiiiciiciilar line. 'I'lie luieleiis

niters its position with eliaiiiics in position of the lieail.

>iieli a cataract i^ called a Munidiiiiiidi itit'iracl (l''i'f. Ifi*

I, tli' rare cases tne sclerosis ot ttit' lens fihres wf th til) diid I causes

the {le\('lopnient of the ni.cleiis extends lu'vond the usujtl

limits, so that the whole of the lens hecomes con\i'rted

into nncleii-. Such a lens is liai'd. daik hi'own, .•uid ^vun-

transparent. 'I'he pupil looks black.

brownish colour 1r Deuiii' re\eak'<l

onl\- bv oblwiue illiiminati T
condition is called hliicl. catuni'-t,

though sfi'ictly speakinji' it^ i- not a

tiue cataract.

'I'he mode of triatnient of cataract

de|)ends larii'ilv upon tlii' amount oj'

central sclerosis, i.r.. upon the si/e

of the nucli'Us. \'p to about tliirtv

years of ai^e the nucliar tibris aic

still fairly soft, and capable of

becomiui;' absorbed if the a(|ueous

ii-iius access to tlu m. Aftei- this

aye absorption is \cr\' slow and

incomplete, and if cataract occurs the nucleus nnist

be removed from the e\c. The si/e of the u ucleus tlienth

terminer tl le sl/e o f tl

'I'll tl

le nicision wnicli IS neci'ssarv.

11le cases ni winch riie nucleus is vfrv small are called .so//

'Y/^//Y<^^s, since tlu'y consist chii'Hv of soft cortical matter.

In most patients over tiftv the nucleus is larn'e, and

these cataracts are called luiril nitanicl .V. altlioutrh th

1.ens is b\- no mean- bard tlirouii'hout. This oiiK' occurs

ill bl.ick cataract, in which the nucleus reaches it>

iiia\imiim si/e, \i/.,that of thewhoh leiis. Such cataract.-

rt'ijuire a \er\ !aru;e section for their removal.
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Siiniplnnix. 'I'lic ii|.|)f,u;iii(c of MmcIs >|.()K in fr,,,,! of
the eyes is tiMially the tii>t m iiiptoni CDiiiplMiiici of. 'I'licy

(iili'cr- from tlic onlinaiv imi>cii' volitaiitcs <K(a>ioiiiiIIv

complaiiKd of in normal eyes, and mncli cxaiioc rated in
cyclitis. X:c.. in that tluy ari' stationary, retaining- their
lelatixe po-ition in the Held of vision in (h'tfereiit positions
of tlie eye. Tniociilar polyopia, another symptom, is tlie

• louhlinii, trel.lin.u, \<-., of the ol)jeets seen witli tlie eye.
Fl is diK' to the irregular refraetion of the denvnerathijr
Iciis. so that several ima^i-vs are formed of each object. U
is often uorst on look in- at hrifrht li-hts, and is therefore
noticed most in the (venin"'.

As the opacity extends and l)ecomes denser, the acuity
of central vision suH'ers. especially when there is nnich
central opacity. In the latter cases vision is often better
in a (hill lijrht, owin^- to the dilatation of the pupil. In
most cases of senile cataiact the pupillary r. oi„n sulH'rs
lat.'st, so that a briirht \\y^\x\ is n-rateful "to the patient,
l)oth on .iccount of the better illumination and also
l)ecause the rays uhicli pass throu_i;h the irreoularlv
rettvutinn- peripheral parts of the leils are cut 0"^; out
the patients seldom like to face the lioht.

Kventually the central area becomes affected and vision
steadily diminishes until only (juantitative perception of
liKht remains. In many cases of mature senile cataract
tin-eis can still be counted at a few feet, or at l.'ast hand
HK)vements .liscerned. In all cases lioht should \n- perceived
readily and the direction of incidence accurat.lv indicated.
The detection of the prnj,rti,ni n, Ji,iht is of 'the utmost
importance, as it affords important evidence as t,, the
probabdities of a .<;-ood result from operation. It is tested
as follows. The opposite eye is c.,vered securelv bv the
palm of the patienfs hand. IJuht is then reHected' fVom
the ophthalmoscopic nu'iror into the cataractous eve tVom
various directi(.ns. the palnnt lookin- sfrai-ht [\oi'uards
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II. lo poiiil W I Ms ((tllCf and ill tlic (Trccfio

licli tl,c lij^lit s((iii> to conic. He onnht h, i|o (lli^

iciililv an il accni'atcl V. It lie docs not, we >usi)cct ^OIIIC

(lix-aNC o

at loiiliv.

f tl rctin

11(1 a

V itdi )f ret IIIO-cllOI'OK lal

(ss lasoiirahlc |)ro<;iio>is is i^iven.

K(lali\clv poor projection i> not an alysoliitc contra-

dication to oneratiton, aiK I each case must be determined

(III its iiH'rit-

It Ul II he seen that cases of advanced cataract in which

the t'uiidus cannot 1k' satistactorilv e\ph)red hv the ophthal-

iii \\hich projection isiiio^copi' the tirst visit, and

rclativclv l)ad, otter considerable diHiciiIties in decifhn"-

the treatment to be adopted. It is thei-etbi'e of the

greatest importanci' that every fase of incipient cataraci

-lioiild be most cai'efiillv explored and t'xhausti\e notes of

the ophthalmoscopic condition taken, so that at a later

>taiie, wIk'U the fundus can no lonu'ei' be observec it.-

|tre\ions condition is already on record. Kvcrv case of

pieiit cataract should therefore have the pupil (h'latednici

"itli homati'opin so that a thorough examination of the

(
ye may be recorded. A drop of 1 per ci'iit. •serin must

invariably be instilled before tlie patient leaves, otherwise

there :- daiiifer that an attack of glaucoma mav be iiKhued

th administration of th e mvdriatic. Th of

VlslOl I should also be taken at this st>iige.

Tl le rate of development ofsi'iii le cati iract varies greatly,

sometimes occupying many years, or, iiuleed, the cataract

The progress is usually moremay never reach maturity

'I'
in very old ople. XCry rapid maturation in

iiiger patients usually in(hcates somi' complication, (',r/.,

•\(litis. diabi'tt ^:c. The fonus with ti lie raduil liiu's are

slower than those witli cloudy opacitii

xaiiiine every case at stated iiitervah

It is Ix'st to

a ( are fill draw I ng
of the opacities being recorded at each visit. The length

ot the interxals must be determined bv the individual case,
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'I'rriitiihiil. NO t if.itiiiciit l)v drills, \c., lia> anv clUct

upon tlic protfros of iiiu()in[)li(;.tc<i M'liilc cataract.

In i/icijiii iif ciddi'ir/ tlir condition of tlic |)aticnt nia\'

Itc nnicli aniclioiatcd (luiinij tin tcdion-- procc^^ of mat nr;i-

• ion. A low (Icirrcr ot nivopia (1 1) lo i- D) niav (lc\clo|)

iiiM'ini;; tliis -.tay-c ; it i^ due to incrca>c in the index of

ri'tVaction of tlic nn(•l('n^ of tlic lcn>. It founil it -<lionld

l)c coiTcctcd. Tinted ijla^^es mav 1h' found l)cncticial, tlic

tint \ar\ iny; \^itli tlic circnin^tance^ of the case. Anilicr

tinted i;la>sc> are nio>t n;eiurallv n-cfnl. 'I'licv caiiNC an

extraonliiiarv increase ofdetinition c\en in noniial perxin-.

a phenoiiienon due to [i^vchic c;dise>. Hhic n!as>c>, which

allow the cheniicallv actixc iiltivi-violet ravs to pass, ari'

not contraindicatcd in this case, since tli" ciit*^injr oli of the

more InminoiiN ravs is restful. These oi- smoked ^lassi's

are indicated, especially ulien tlicre is a coiisidei'ahlc deforce

of central opacitx. -incc tlie piipiKare kept sliiflitlv dilated.

This I'ttect nia\' he ohtaiiied with trrcatcr cci'taintv 1)\'

in^tillinn' a wvv \M'ak mydriatic, .\tropin, |',., to ; n'f. to

-, i., one drop e\i>ry other day. may he ordered, if lioma-

tropin i^ found not to raise tlie tension, '['lie slii;htest

sijj;ii of <flaiiconia, './/.. hiii'li liy[)eriiietropia, small coinea,

very sliall()\\ anterior chamber. N;c., coiitiaindicates this

treatment, ami it is wis,' to olisi'rvc the ti'nsion carefulh-

dnrinjf the treatment in all cases. Sonu'tiiiu's weak ati'opin

causi's more hlui'iini;-, in uhicli case it must hv ahaiidoned.

There is no reason to I'cstrict the use of the eyes in

incipient uncomplicated >enile cataract, hut the patient

may Itc much assisted iiy instructions is to the arrange-

ment of ilhnnination and so on. If the pupillary area is

free hrilliant illuiMiiij'.tion will he found hi'st ; if the

opacities are laru'eU' central, a dull liylit beside and

slightly behind the patient's head will iii\e the l)est

result.

Ill ntuturr ( iiliudi t tliv leu.s ua^st be e.xtiacted. Hefore
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'l'<i<liM- to ()i)cr(ih',;iHfiiH.)M mii>t !..• paid to .IctaiU other
i.iii IlioM' (oiimrl,,! „it|, \|\i |.i(\ioii>lv il(Miil)f(l.

II

M "-' iiii|)ortant aiiioiiw-.t Hks,. |\, the -tatc of tlic coii-

imutj^iUai. Iflhcic is the slii-litcst (•oiijiiiutivitis. and
alM)\r all. iftliciv is (lacivocvstitis, a couisr of pivlimiiiarv
livatiiicnt is iic(v»ar\. Old |)(o|.|(. tiV(|iiciitl_v siifni- tVoiii

(•lii'onic coiiilllKtiv itis indnccd hs scililr (ctn.'|.i,.n. Ar It

i- l)(sl hvatcd l)y ivlifviiin- tlic caiisc as far as possil,],.. and
Mic Use of astriniivni lotions. .\ii occasional paintino- u itii

siU. 1- nitrate is tlie most potent means uhicli we possess of
remo\ I ni;- infective oryan isms from tlie coninnctixal sac in

lliese cases, snice tliev are carried auay meclianicaliv witli

I lie (les,|,iaiiiated epitlieliiim, .Ve. Often tile process is

loiinaiid tedious, and doiil^t as to the safety of operating;-
stnl persists. In sncji eases u hacteriolonical examination
should l)c made, and if pathouenic oroanisnis an' found,
cspeeially \iiiilent piieiimococci, operation must still Ik-

postponed.

The presei^ice of a mucocele is an absolute cuutrnindica-
tion to opeiiifi<)n._ It must he cured (Cliap. X\X.),ortlu-
lacrymal sac uuist he exeised, or tiic canalicnii must be
t.ni|)orarily ohliterated. The latter may he eHirted hv
tynin- a liontiire round each canaliculus or hv cauterisini,^

'I'll piinctiim uith the actual cautery. I'he h'est treatmeid
is 'isually t'xcision of the sac.

Ill i\ery case the eye to Ik' operated upon should he
li«<l M|) with a pad and i)aiidau-e the nio-ht Ik'tore opera-
ti'>ii. 'I'he siir^-eon must examine the p-ad himself, and if

tiiciv is any diseharev upon it, or if the lids are gummed
t'>iivther with inspissated secretion, the operation inust \ic

postponed.

The treatment of utiihttmil and of imnuitiin' vatanirt
oli'i- H)me didieulty. When the c.ttaract is mature in

"iH .\, whilst the other retains nood vision little advaii-

'•'U'' I- gained by operatin-- upon the cataract. The



1
V 11^^^B Su

1

1

1H1

'.V.iH DISKASKS OK 'I'lIK KVK.

(iilVnciicc in refraction hctuiiii tlic t\w) eyes after opera-

ti )n will he Ml ureal that it \\ill l)e ini|)()>-.il>le for the

|iatieiil to Mc well if the refraction is corrected, and if

uncorrected the lai-ire hlnrred iniaj^es formed l)y the e\e

niav i)e a positive (ii>ad\antan;e. The sole advanta^^c w hicii

is nained is an incriase of tlie held of vision on the affected

side. This niav lx' a luatter of ureat ini|)()rtance, as in

IMople who work amidst machiiary or lia\e to eo ahont

where there is nnich trallic ; in these exceptional eases

extrai'tion is iniHcated. 'I'here is also theslinht advantatje

that the eve is prepared for tin tinii' when vision fails in

the less affected t've. hut tliis may he lonj;' di'layed. 'I'hese

sli_li;ht advaiitai;es do not as a rule justifv opiTation, which,

it nnist he iememi)ered, is attended with some, if usually

trivial, danirer, not only to the vyv operated ujM)n, hut also

to the other eve ((((/*' p. 4.")()). Onjhe other handj^tlie_

cat aract m ust iiut be i.diuw<.'dJ.u pr"jj:rc'ss to too advuiiccd .

a condition of hvpermaturity. ()j)er!it|oii is tlieii more

diflicidt and more dangerous. Thi- case should De watch(;(l,

and if signs of thickening of tlie capsule, calcai-eous deposits,

Ac, appear, extraction should be perforiuyd even though

the vision in the other eye is still g(M)d.

Cases of inniiuture cataract with loss of useful vision

recpiire exen more skill in the detei'niination of the best

time for operation. The difficulties and dangers of ex-

traction are undouhtedlv increased l)y operating whilst

there is still a largi' amount of cleai' soft ^-orti'x. It is

difficult to remove fiom the eye, tends to tlii' production

of iritis and other comj)lications, and leads to the forma-

tion of dense secondary cataract (//(/c p. ',ii')). Immaturity,

liowi'ver. is not an al)solutt' bar to opi'j-ation ; extraction

undi'i- thesi' circumstances may be followed by peifect

results. It nuist be rememUrid that the patients are

old, ami, if not o})erated upon, are doomed to practical

l)lindness, ,\hich in the lower classes entails the loss of
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'N uaov-.ann.,..- ,,,,,„.ity. Oi.natin,, u,|| pn.hal.lv l.r

•'"'"'l<'<l l'.\ at |,.as| fl... .v,..^.,•vo(•nM.t,,l Ms,,,,,, uhnvl.N
•I"' <n,M|,ti,M,s ..r ..M\f,„,-.. ,nv „„u|, a„„.|i„rat,..l. It i.

lint ,„r,.>sa,T, tli.ivlun., t.. wait i|„|r(i„it..| y („,• ,mupktc
Mi.it, inty if, ,s,. fill si>i„„ liasalivady Imci, \o>\.

Snnic M,|.r,.,„is tnii|„„-,M. i„ thr... ,„>... |Krto,„,i„..- a
'"''"""""•^ '''''•'f y. '"1 tin. .T.Min.U that tl„. ..|„,a(1..„
'<''i->"t.s tl„. ripniiiio- „f tl,.. .atanict. It .-..itaiKly
'""ii- ill v.uv cas,.., lM,t is In „„ ..ira,,^ c.Mista,,!.

''''•Iniiui.-.rv i,-i(l,.,t,„„y has thr a.JNaiita-.. ..f ta.ilitatiMf,^
"" ^"''>"|"^"f 'Xtracti h,,t l,as th,' <-..„si,|,.rahK- ,hs'^

.uh.u,ta,i;-,. ..fsuhjcctiiin- th,. |,ati.nt t.. the (hsc.mforts and
'laii-.Ts „f tu., <)|K.,ati()ii.s instead of one. It ii.av he

' ".ployed in (omplimtc..! caM.s in which it is desiml h. test
tlu' ivaction of the eye to operative interfeivnee, for it is a

\eie operation than extraction, and will aHbrd ind
tioiis as to tile advisahilitvoffnrti
to Ik' ad\<)c'ated

ua-

ieipr(K'e(li,ics. It Is also

liioi'e

ni eases with nmeli ditfiise opacity, often
''>ncentiate<l in the central part of the post

'itix, for in thei,i the diminiit
,,ia il^ed. inatiiiat

posterior

ion in \ is,ial a( iiitv is vrrv
ion is indefinitely delaved, and tl ,e com-

ar^-e ai,ioiin( of stick v cortex
plications produced hv
•lie much to he ffjired.

Cataracts of Congenital or Infantile Origin.Th
are ah, lost always partial and stati

tiiiiiis ai'c lanieliar and ant

onarv. I he conniionest

tlie \aiioiis forms of congenital cat;

t}(ie. sometimes central or total.

erioi I'apsiiiar ; less common are

raci, mostly of Ian, ellar
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\- \i;. MV.K l.;iiiirll:ir .aliiKi''!

Ijimielliir Cataract iSim^. /"iml'ir. I'rriiiiirhur

Cilaniil). 'I'lii- ii-ii.ill\ iKciii^ ^o ciilv in inlaiicv lli.il il

i> (Iniil)ltiil ifll !> 111)1 cini^cnital. Altlioii^li llnir i^ no

line nnclcuv at tlii^

carU aii<' tlic (ciitral

|iait> lit till' III!-- air

cnnvrnirni \\ Irl'lilril tllr

nni-lrn^. Tin npaiitv

in lanirllaf latarait i^

^itiiatril in llir laMi's

-n nun tilling tl:i^ irnt lal

(mr. u liirli itsilt'n--iiall\

(•untain> punctata opaii-

t if- ; t lir - ii|)i'rfi (ia I

iDitrx i- i|iiitr (liar

(l"iu,N. Hi'S 170). Wliiii llir |iu|)il is ililatcil a i;ii'\ (liMoiil

oparitv i- M-rn, -unonnilrii liv a |)i I't'cct ly tian-parmt

niar^inal ana. 'I'hr dianiilii' of the iIIm' vaiirs, that of tlir

rlcar |)i ripliiivil arra \aryini;- in-

MTsilv. Witli till' Miinor tlir

iHm' a|)|)rai-s lilark ami -liai'plv

lii'tincd at tin- ontir rilijc.

(liniini-liinii in ilfn-itx touariK

the iintir; the |Kii|)lii ral area

>lii)\v- a normal ri'il I'ctli'X.

Aloni;' thr outci' vtli^v >|)okt'> ot

opacity, rocinhlinii the han(lk'>

I'll,. 17(1. I.uiiit Uni- .Mtii- of a stccriiiL;- u heel, ot'tcn cxtcnil

>liii,htlv into the clear aiia

(I'io;. l()i)). They are called

riiieis, and are due to >pindle--liaped opacities iH'tween the

leii- liWrcN in laver- a --hoit distance outside the main

opaiitv. Oil a-ioiiallv two eonceniric rini;> of opacity

are seen. '1 he cataract is usually stationary, hut cases

occur ill which total opacity ifrudually develops. Hoth

1 \\\t]\ vfi-y >li.:lil

)|i;H'iiy. \' /_,.
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•\<- .ut ,'iliii<»l alu.i\> .ilildcd, (li()ii|r|| iiol alu.iv- Id Hi
>.llll(' (1(1 '!('(

'I'lic ()|)a. itv i> alwav, s(,||i,i,.,,t ly laiuc lo lil| the aiv!i of
''" iiiidilatcd |)ii|,il. 'I'll,, (liminutioii of \isioii is tlicivfoic

•lllliciv (IclMtidcnt l||IOM the dcli.itv. TIlc |)ati(||t> ,MV
ilMial

> "•'"' t" '>' (ai-Mn-htcd." UradM tlicv lioldol

( loM' to the
( yes in order to ohtaiii lai(rci- ictiiial

)icct-

Tl
llriaifCs

"'' i- "" <loiil»t tliat laiiicllar calaiVK t is due t o a
iKxl of iiialiiiiti'ilioii atII •'Oiiic stairc ot late iiit raiitcn lie

:in\ infantile life. 'I' li- is shown es|)e(iall\ l)\ tli

iliiiost in\anal»le aceoni|)aniinenl of dete,ti\e enaniel ni

ceita 111 "f flic pellllanent teelji. Tl.e liy|)0|)la-ia ditlel-

I III ( (Hiiicnital
i-xiitially IVoni tiie condition of Hie teet

^^|'l||ll-. 'i'lie teeth have an eroded a|)|.earancc, with
liaiis\e|se lines across tlieiii,

the iiK isoi-s and canines l)ein(r

most a f tec ted ( l'"io-. 171 ).

l-l'.. 171-11
'I'lic cause of tiie nifilniitri-

"II .' prohalily to he toiind in

Ti)|s of feedin;^ and possihiy exanthemata. Tl

.V |"'|il:c-l:i m|' Ir, 111

lere Is

s Is a cause, and coii(re:iit;
line reason to think that liekct

piiihs has heeii indicted, hut on iiisiitlicient irroiiiids. A
renielv coninioii.oiy of convulsions is e\t

l'r,'atiihiil depends upon the deiisitv and the d laineter
ot the opacify. Ii I cases with dense opacify and \itv poor
i-ioii with iindilated pupils the trcatMieiit depend

iliaineter of the opacity. If if is small vv itii a wid

pciKis upon

of clear cortex, and if distant \i

'lie liiipil is dilated and the ref

ii

e area

sioii is miK h improved when
•action corrected so \\\y as

["'vsil.le, a,, „pti,,d iridectomy should Im^ performed. Thes
c, unfortunately, (piite uncommon. I'suallv th

(Mses ai

'['icity is lain'e, and it is then liecessar\- to l

lich I

'(move the lens.

ia~

a> • oimiKK lat

,i;ia\e disadxanlay-e that it aoollslies

seen \\

Kill. Since the patients are almost alwavs
licii (iuiteyouii',%the tentral core ot the leiis does not
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ali^nllxd it llif ,U|ilc(iii^ i^.iill^ a( ffNv tu tin ill. HclK c

laiiK ll.ir cil.LriK I (an In licatcd l)\ (li>(i>>.inn nr nndlini^,

vvliiirhs an a|«rliiic i> ni.iilc in the antniin r,i|i^iilc

tliidii^li v\lii(li tlir .ujiifoiiN (III' is. 'I'Imn is llic (iidin.irv

t ICitini III i)t' lanicllar cit.HjK I, lilll ii slutllld licit lie

(ni|il()\r(| unites tlic \i>ii(ii is sciioiisix iiii|iairrd in tlic

utlicr iiicllit)d> of ticatiiKiil .tic iiii|)<»siliic. .\s .ill

>aii( tic- (if dcn-its- arc met uiiii the .'((h i-aliiiit \ (if iiccd-

liii;,^ ill (JIMS witli fair \isi(iii lius t(» 1m' ((in-'idcrcd. 'I'lic

dccisidii (it'tliis (|n(--tioii dc|)(iHU ii|)(im ulictlifr \i>i(iii \\illi

((incctcd refract idii .111(1 ret;»iiied acciuiniKid.-i' inn i- to lie

|iictei-red 1(1 |ir(ilialil\ iiii|ir(t\ ed \i-i(in .after (i|ierat ion

uitlidtit accdin mumIu t ion. I

^„^-^^^^ am df tlie djiinidii that \isi(iii

/gK^^'\ f\ "!'<'!-. e\eli (I IS, uith

^B^V ^-^^ Y / ret.iined accdiiirnddatidii, i\

IlKire \;d:ial)le than .i pi'd-

citiniit.
(
N'riih -hi|..) Iiieiiiiitic (i !), (ir even (yd

"ithdiit accdiiniiddatidii. Iiut

uilli the neee— ity (if wejiritiy; cdn-taiit 1\ \tiv -trdU!^'

((invex i;la>>e-. I dd not theret(ir( d[ierat( in .iich

(;i>e>.

Anterior Capsular Cataract (S;/ii. — Aiiliiinr I'ular

C'ttdniit).
—

'rhi> form df cataiiict i- cdmnKtiilv kiuiwii a-

aiiteiidi' [idl.ir. It is l)e-l t(i reserve tlii> term fdr aiiv

c.itaracl at (ir near tlie anteiidr pole (it t he leiis, since there

,irc tv d tdiiiis dt' aiilcridr polar cataract, v i/., .interidr

c,a[isnl.ir and anterioi' coitical. SiniilarK the term

|idsteri(ir [idlitr -honld he ii-ed in tlie -ame manner, tlmii^ii

there i- HKire amhiniiitv here, 'riiere .ire two tdriii- (if

(ipacity uhicli are known ;i> [id-teiidr pdlar c.atar.act. The
[idsteridr cditical c;d;ii,ict i- the cdimiidiiot form of

comjilicilcd cat.ir.ict (//'// p. :)1T) ( l'"iu'. 17()). 'i"he other

po-terioi- polai- " cataract "
is not ;i cataiact at all, -incc it
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i> illlr In |l. Tsislciicr of |(;irl of tlif |)()^t.•||nl MiMillilC

-li''i'li "I til'' I'lis, and i- llicivfoiv Mtiiatcd ii|iiiii Uic

pn-t. ri(.r .iirtMcc ..( tlic icii., ^,•., it i> not n true Initiciilai-

c>|).i(it\ ( l"iy. I7M).

Anil rior caiisiiljii- calaiact i^ diir to pictliCcial ion of llic

(iiliicai (clU whicli line the anterior (•a[)siilc ( rijr. K;{),aii(l

I-- n-iially limited in iinconiplicatcd caM-, to a small aica in

tlic Kiitrc ot' tlic |i(i|)i| (I-'iM;. I70). Til,, stimulus to

IMolitcration is ,aus,.,i hv c.utact uitli llic uonnal or

iiillamid coriica. Contact of tlic lens with tlic norma!
loriica only causes opacity in the lens if it occurs at an
early age. This is indeed fortunate, for if it were not s,,

I 11^.
1
r:f. -hiaLrr.'ini nf srciidn of aiitrrior mpsular rat;ti;ict.

MK.st intraocular operations, ,-.//., iridectomy, would he
niipossihle. In very youiifr children it is prohahle that a
\ery short time of contact is all that is necessary. The
older the patient the lonj^er is the time re(|nirod. Contact
"ith an inHiinied cornea is more liable to prtMlnce an
^Ulterior capsular cataract than with the normal cornea.
Fn most case., it is due lo perforation of a corneal ulcer,
i:ion' rarely to a perforating wound.

Anterioi- capsular cataract is sometimes conoenital,
whi^n it is also probably due to contact with the coniea,
possibly without actual perforation. In th.'se cases it is

'liiu'st always bilateral, whereas tlie ac(|uired form is

il,enerally unilatei-al.

\Vlien an ulcer perforates the aciueous escapes .:uwl tiie
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''ii> .•nil! iii- .ire (lri\(n foiuard- inln r(.iil;icl uilh Ihc

l)a(k of the ((irnca. If tlic pcit'oiat ion Ixcdiiio lilockcd

uitli iris tlic antci-ior cliainlHi- ic foniiN. the length of lime
ol contact l)ctu(ci} llic lens and cornea xarviniiin (liHereMl

caM's. It it is slioit. no haini niav lie done io llie lens,

nnless the patient is \er\ yonni;'. If it is niore |)roloiii;cd

an antei-ioi- ca|)siilar cataract is tornx'd and tlie lens

adheres more or less to tlie uound. When the ant< rior

chanihe: re-fornis the lens iisnally sepai'ales eonipletelv from
the cornea: less tVe(|nent ly tlie adhesion st rc'chcs oiit into

a line tilamei't. which may persist or hi-eak, ( )ccasionall\

the adiiesion is so (imi that the lens js |)ermanentiv
anchoicd to tin' cornea ; tlie eve is iisiiallv lost |,v

|iano|)hthalmitis oi' secondary u,i;uicoina in these cases.

The (hviiTirJiio' upon the ailhesion when tl • anterior
cliamlu'r is re-formed may canse a conical protrusion of the

catai'act - jn/ruiiiiildl i-dtaract ( l''i,u'N. 111. 172).

The deleterious effects of contact may a'fect the nnder-
lyin<i- cortical (il)res. so that an anterior cortical tvitaract

may occur with a cap.sulai- one. In the al)sencc of cortical

defeneration the opacity is so small and shaipiv defined

that vision is little impaired, and no treatme>it is r'ennired

Congenital Cataract niiuiifests itself in a varietv of
dilfcicnt foi'ins. As already statt'd. anterioi- c.apsular and
typical lamellar c;daracts may he conn^'nital. .Maiiv other
fornrs are nearly allied to the lanii'llar fvpe. To this

cateii'oiy helony- the followine':

—

Ci III rid CI- iiiiclrdr nit<intit, a small spherical opacity in

the centre of the lens, sini'onnded l)v clear cortex.

i'iis}inriii r,it(in((t. also called spindle-shaped, axial, or

c( rallifoiin. an anteio-posterior spindle-shaped opacity,

somitinu's with offshoots nivinn an appe.ar.ance nnieh

resemhiii.L!,- coral : this form shows a uicat tendencN to

occin- in families,

In other congenital cataracts minute points of opacit v
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,111 >r(li -(.illcicd tlir(Mii;ii(int tiic Icii- • r limited to

|i;irU iiiiHihilr cihir.'rt. Maiiv \;irictifs nt' this tvp

Mu-I ot llirsc coniiciiital cataract- arc statioiiarv. 'I'licv

iia\ l)c associated w itii otl ler c(tuti('iiital stiii'iiiata. sue]

ii\slaniiiiis, (((iiireiiital cololioiiiata. \c. 'I'licv iiiav rc(|uire

lu) i rcatniciit. oi' (ijitical iridectomv or discissi(,!i niav l)c

iiHlicated (ridr p. ;U] ). It is wise to wait until pnlu'rtv in

pareiitly suital)le for optical iridectomv. the piipiK( asis ai)

he: ni; kept dilated with atitropin III the nieaiitiine. since

some are not stationary hut li'iadnallv progress to tlie

tormal ion ot' total cataract.

/'"/'(/ ciliirKct may l)e cono-eiiital or the result of |)i()-

urcssi\(. partial congenital cataract. The leiis mav he

mkeii and much deii,-eneriited. and there are often otl ler

lese casi's slioiildconu'eiiital defects in the finwhis, ,\:c. Tj

l)e treated hy disc'ission, hut the pi-oirnosis iriveii must h

\v\-\ !4'iiar( led. Sometiiiies IK I'dlniif re\cals persist eiice ot

the posteiior vascular siieath of the lens, with or without

jMisistence of the Inaloid arterv. In such cases \iolent

itt( n|)ts to remove the opacity hy lU'cdliny will result 111

ne loss or riie vw.

Secondary Cataract i .S .'/". Alh r-cdtiii-'ict) is th

opaciiv' w hid 1 persistss oi' follows aftei' the extraction ( )!'

lIlsClsslol

lerior and

ilv tl

I of the lens. In hoth these ()|)eratioiis tlie pos-

part of the anterior capsiili' remain /// xitn. If

le po:posterior capsule remains m tlie pupillai'v ari'ath

llie corrected vision will pr()l)al)ly be jrood, though it mav
i>c much 1 iiip;ni'ed hy wriiiklinj;- of thi' capsule and the ( Oll-

M(|ueiit irregular refraction. Ii I maiiv cases, especiallv

\\ Ik 11 the cataractlet Is not (|uite mature, sonu' soft, clear

orlex sticks to the capsule. This hecomes partiallv

ihsoihcd l)y the action of the a(|Ueoiis, hut it (tfteii

rom the aijueous hv adhesion of theles vjiiil oir \

mains of the anterior capsule to the posterior ca[)sule.
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Tn siicli (viM'^ the ciihical cills wliidi line tlic .iiitirior

capMilc also [u'lsist : tlu'v coiitiimc t. fulfil tlicir riiiiclion

of roniiiiijr ii,.\v |(.n> filji-c^, tlioiiivli those tunned uiidcr the

Mlmoniial coiulitioiis are al)<>?ti\e and ()|ta(|tie ( !'"i<;-. 174).

It tliese i-eimiant> lie in tlie piipillaiv aiea a den>e nieni-

hiane is toi-nied throiiirh which tlie ravs of hoht penetrate

vviHi ditiiculty, so that vision is verv imperfect. If tlie

previous operation lias l)een follouecl l)v iritis, exudates
also adhere to the lens i> innants and oi-iranise, thus con-

tiihulinn- a lihrous nieiiil)rane in addition.

Secondary cataract is demonstrated I'ither hv ol)li(pie

I- in 171. ScouHlan- catanirt fmm a sccticui hv Treacher rolliiis,ms.

illinnination or hy the opllth^dnl()sc()pe. If fine, it mavln'
ditlicidt to see. foniiinj;- a <,ncy film by the former metliod.

a col)\vel)-like haze by the latter. The denser niemhranes
are easily recognised. They varv in densitv, showing-

coarse opaipie hands sejiaiated by more transparent areas.

'rri'iifimnt. -Secondarv cataract rt'(piires needliuii- (riilr

p. 1-72).

Complicated Cataracts {Si/ii.-'Sirninl/iri/ lutdrdct.-i) are

those foi'ms which result from malnutrition of the lens,

due to disease of other pai'ts of the eve or of the ifeiieral

system. 'I'he lens is nourished by lymph which is supplied

by the ciliary body. If. owiiiu- to disease of the ciliarv

] \



'IFIi; LlvNS. 347

loilv or to lym|)li Mcivlcd fVom ahiioiiii.t! l)loo(l. I lie niitri-

loii of the \f\\> Miffiis, opiiciticN iiiv t'oinicd. 'I'licv iimuiIIv

oiiiiiicncc ill the cciiti-c of the |)o>tiTioi- pint of the corti'X,

a IK I .nc llicicforc at (iist /m.sY

(.illrd III)'

jtnsd'iiiir riiiticdl iiihi r<ii-U (oftni

tciior |)o|ju) (/),/, |). '.Wl) (Kins. ITo ()). Til,.

opacity m1(Ioiii rcinaiiis coiiHiicd to Hiis sitiiatioi 1 : II iiro-

'TCsnC .. atfcctiiiM- first the |)crii)licry of the aiitciior cort

o tlic iiMclciis, Hiiallv iinolviii tli

tx

liolc cortex. Ii

ca>(> rlic opacities are tine and diist-like. and ire

itlered tliroiit^lioiit tlie cortex from tl le coiimieiiceiiieiit

iiirreaMiii;- III iiiiniher and deii>itv a- time iroes on.

Tlie total cataract foiiiied in tli i> manner is iisiiallv soft

anil III

I Dllsll

I llei

nt H

lifoiiii in appearaiKc. In still later sta<res the wati'ry

tiieiits hecome al)sorlM'd, the caiisiile JMcomes tliick-

I, the whole lens shi'inks, j,nvin<f rise to tremiilousness

)tlu Ills, and other de<renerativt' chuiii'vs—culeificat ion.

>:c. eiisiie,

( omplicattil cataracts occur in adxanced ivises of cvclitis,

aiisoliite iilaiicoina. in choroido-retinitis disseminated
clininiililis ri'tinitis" niirment osa, ^c.—

i

11 liiyl I mvopia.

-I in;

•laclmieiit of the retina. \-c. ; thev al

'native inflammation of tl

so OCClll' III

le cornea, especiallv that

iMoiliiicd l)y ulcus serpens, 'i'he opacity in the posterior
'"itex, which is ireiierallv stellate in s}

^1 eliaracteristic t'.

lape. is seen in its

)iiii 111 "retinitis" pin'mentosa, ii

uliicli disease a so its slow pidii'iess can !•< easily watched.
I'"'

^ :<>ii is alreailviiiiich diminished i)ef(ire com plicatt

rata ract makes its appearance. Tiiis fact is of the utmost
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iiii|)()rtiin(c tVoni Hie [(roiiiiosf ic |K)iiit of \ii\\. since, even

it tile catanicl is siicccssfnllv icninxcd. Ilic pioirrcssivc

(liiiiiiiiitioii in xision dnc to clianucs in the fundus is not

tlicivln- iiiHiiciKvd. In cvci-v d()iil)tfiil rase ncit (inl\ nnist

till' central and [leripheial vision he earefullv in\ estimated,

l)Mf an exhaustive search nnist l)e made for |)reci|)itates

upon the l)ack of the cornea.

'I'rnttiihiil nnist he diiccted in the first case to tinMvuise

ot the coniphCation. This is often techoiis and niisatisfac-

torv. hnt nnist Im persevered in as lonu as nsefid vision

pei-sists. If then thi' perception and projection of \\[s}\\

appear to l)e fair!v n'ood. and I he

catai-act is of a nature snital)le for

operation, it should 1m' reniovcd hv

discission oi' extraction, accordiui;'

to the ai;-e of the patient. .Manv

c.ises are not suital)le for opera-

tion, mostly on accoun! of theverv

defective vision and projection of

liijht. Mven in these if there is a

possibility of success, operation

Miav l)e undertaken after vvarnin"'

the patient of the doubtful issue,

for the loss of such an eye weighs little ae-aiusf a possibility

of improved vision. It is wise in these cases to do a pre-
linn'nary iridectomv (rid, p. ;$:}<)).

Diabetic Cataract should be reyjarded as a foim of com-
plicated cataract. Cataract in diabetic persons is by no
nu^ans always dialu'tic in the piopei- sense of the term.
Senile cataract of the iisnal ty|)e. folh.wino- the usual course,

often occurs, and should be treated in the oidinaiv manner,
thouiih in the early stages the ^cneral disease must invari-

ably rec<ive v\rv\ attention, both in the matterof die! and
druiis. 'I'rue diabetic calarait is .omparal iveb rare. It is

always bilateral. l)us|\ opacities appear throuiiiiout the

I'll.. 17r,. I'ci-tcri'T iMi--

lical c';il;ir;icl
( |w,-.Iii]. n-

|pnl;ir i-alai-art ). ^ucn In-

ivllrctcil lijriit.
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(ortcx and i-apidly iiK rcasc niiHI total (afaiaci >ii|»i\(ncs.

A iiiiitKiiii milky npaiily of rapiil oiixt s| Id always

-ilUiiCst the |)()ssil,i|ity ,,f dialuto. tliiiliirli of coiiisc (lie

mine slionid he totid as a niatttrof routine ia all ca-o
III catai'act.

Dialxtic cataiact. Hioii<r|i UNiiaJlv occnn-ini;- in patients

with a laiiiv |)ercentanc of sni;ar in tlie mine, i«. not due to

I he ineie presence of sni;ai- in the aipieous, foi- it i> nevei-

^iillicientlv

lailx- eatarai-t

ki

oncenti'ated t(

I" V
c.cuse Is iinl\no\Mi

iiionaniv

hut

some deleterii

.iL;ent in the lymph seereted

li\ the ciliarv hodv.

I'll (If III, lit. — It is impei'a-

li\e in all eases of true

diahetic cataract to treat

Hie L!,t'neral condition before

• iilnptinn' operatixc measin'cs.

Is rai'c for tl le onacitv to

clear up imder sik h treat

Mlent i>nr snice cases do

'"cur, and snice opcrati ons

ipnn the eyes of diahetic

lalients ha\i' special (lani;i'rs of tlien- own. tins ciianci

liould aluavs he atf'oi'ded.

f th

If ii'cneral tri^atnient is unsuccessful the cataract iinist h

I xtrai ted. In spiti> of the special diliicnlties attending- the

operation the results are often (|uite satisfactory, thoui^h a

unardi'd proifnosis should he yivi'n. ("ontrarv to wind

iiiiulil i)e anticipated, the wound usuallv hea!s well, 'i'lie

-pecial dangers are local and general. Of the foinier, the

1 ndi iicy to -.e\i're iritis and to hiL'ni()rrhaji,'e aii' the most

inpoitant. The ni'cessarv maMipulation of the iris is likelv

'I' sel up traumatic iritis of a pi'»uliarl\ \i<ilent tvpe.
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Iri(lc(h)in\ in tlic c sc of tlic opciatidi, iiiav !)<• attin(ic(l

\\itli nmcli ha iiioi rliaoc, uliicli nol oiilv ()I)miiicn tlic \ icu

ot llic (iild of opciatioii. Iiiit liia\ ciKlaii^cr the eve : xiolclit

iMti'a-\itii'()ii> or Milxlioioidal liii'inoiiliajrc inav dotiov the

cyi' at tlic time of operation. Dialietic catiiract is the one

Conii ofcataract in uliidi >iiii|ile extivution. /.c. ixtraction

uithoiit itidi'ctoiiiy, is dctiiiitcU indicated. Tlic cliict'

dan^ror afteetinn the n-eiieial system in these cases is the

risk of the sudden onset ot'diahetic coma. It is coni|)ai-a-

tivi'iy sh^lit, aii(! must he guarded against as tar as

possible l)y .1 Miitalilc coiiise ot' anti-diabetic treatment

het'ore operating-.

Traumatic Cataract. See p. I'lT.

Persistence of the Posterior Vascular Sheath (Si/n.—
I'otitcriiir I'liliir ('(ilanut). Sei' i). l}.;.;.

('o\(;km lAi. AitsdiiMAi.niKs ok hik !,i\s.

Uesides the \arions forms of n,ii,ir)iital 'ntdrart (r'nlr

p. ;}44), al)noi'malitics in the .sha|>e and position of the

lens occur.

('(iIiiIhuiki III till' li'iia is the condition in which there is

a defect in the inferior margin, iisuallv notch-shaped; less

freiiuently it occurs in some other part of the mar<>;in

(iM.U'. 177).

Krtiijiiu hnfis or contfenital dislocation is a subluxation

of the lens, usually upwaids or up and in, and bilateral.

'I'he condition is often hi'reditary. 'I'iie K'lis is small,

l)ut the edi>'e is generally invisible until the pu|)il is

liilated. 'i'he Usual siun>, of subluxation iriilr p. 4;}})) are

then seen.
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III>K\M> 'IK IllK Vlllti()l>.

TiiK xitrcoiiN limiioiii' is an inert, jelly-like >tnictiire

^^lli(ll ^ul)se^\(^ (tpticnl functions. It possesses no blood
Nessejs in |)ost"natal lite, and is incapable of l)eeoniin^-

mtlanii'd
: tlie old term " liyalitis " rests upon niisconcep-

tion. and should be avoided. We have, therefore, to deal
only with syniptoniatic conditions.

Opacities. Black specks. tJoatin^i- before the eves, are
Men by normal jtersons undei- favourable conditions.

'I'hese muse,/' fdlitantrs are opacities of various kinds,

viewed ent()j)tically, i.,:, they throu a shadow upon tiie

Miitieiit elements of the ri'tiiia. thus appearintc 'i^ 'I'lrk

-pots in the field of vision. .\ny relatively intransparent

bodies situated anterior to thi' rods and cones are there-

lore able to pro(hice niuscie. 'I'o tliis cati'^orv iH'loiii.-

the corpuscles circulating in the retinal blood vessels: if

it ueie not for the fact that the retina is normal Iv adapted
for !vd lin-ht t\u- entoptic ima-^es of the circulatinii- cor-

puscles would be a serious imj)e(liment to clear vision.

Other nniscic are due to minute specks in tlu' vitreous, so

Muall and so sliirhtly intransparent that thi'y cannot be
Mcii objectiNely by the ophthalmoscope.

I ndei' abnonual conditions nniscje mav l)e so incieased
is to niterfere with vision and to become visible bv tlie

ophthalmoscope. They then indicate some disease of tlie

n\eal tract, particularly of tlie ciliary b(Mly : they are found
ill cyclitis, retinochoroiditis. myopia, iS:c. In their sliohtest

manifestation they are ('ust-like opacities, which mav
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ucniicitc the wIk.I,. \iliv(.i|.. or lir liiiiil,.! to the .uitcrior

I''"'- ^Ml'li \«IV lili«' a pl.ilir iiiiiTi.r .111(1 lii,in|ii(|,...||i,„|

1)\ .-1 (oiiviA !cn- aiv iHccss.iis III ,,i<l(r h> di.t iiioinvli |||,.|ii

('"A |). IL'S). '|'||,.\ ,.,|.,. ,|||,. I,, ,||j,|||t,, ..,||,ii|||i||,,i|s

lo.iiiul.i ,111(1 a-i;T(-al;(.iis of Iciic.cv l( .. the tuniu r derived
from llie <iliar-y body and cliotoid. tlie latter oidv fr tlie

cdiarv liody and |)o^>il)|\ llie retina. In tlie more M\ere
favs flakes ,'tiid threads are Men. .nid llie eiitopt ic ima^es
may l)e -o sliarply detined that an inlelliocnt patient iv

•''•!' f" 'li'i" tli'iii a. -iirately. The larocr opacities an
often found after hainorrliaui' into the \itreoiis. Tli. \

••'I -' in\aiial)ly float al.oiit. shouino' that the v it icons j's

Hnid (//,/, inlra). tlioiinh they may he more or less anchored
to the retina.

In some casev memhranes can 1„. ^,.,.|| stretchinu- in

\arioiis directions tliroiii;li the \ilreoiis. especiallv traiis-

Vl'lsely behind the lens. They are due to \itreoils

liuniorrlianv or !,, cyelifis, lait in the latter case the
iiicinhianes uhich are formed in -reatist ah lance are
iivnerally imisihle ouin»- to opacities in the lens.

\cry frc(|iicntly in the sli»litcr cases ih. object i\e sinns

ot disease can he made out in the fiindiis; llu i'oci are
cither too fine to he appreciated or are anterior to the
ficM of ophthalmoscopic vision. /.,.. in the anterior part
of the choroid or in the ciliaiv hodv.
The prognosis depends upon thi' cause. It is character-

istic of vitreous h;Liiiorrhai.-e that absorption iisuallv

takes place uifhont oi<;-aiiisatioii. ow in-;- to the absence of
'i'>ioblasts in the vitreous. When organisation occurs,
••is in so-called retinitis proliferaiis (,/.,-.). if is niost

marked near the disc, from uhich iiienibraiies and strands
-I retch tbrvvards. This is due to the presence of nieso-
l)lastic fissile, containiiii. potential fibroblasts, around the
centr.-d \esseK. l.;^,,,, n,,.,, ,,r„,.n,i.al ion rarelv oc(Uis
in the absence of some n-,.,ieral dy scrasia, ,.(/.. syphilis.
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'" I'li'i'i-. <V<- III .ill citli.i- (aso, (iicivlmv. fj

Is iiOi.il, llfalilll; alw.lV- ill lilillll tlir I

Ir |in>^ll()s|-

('llll<'ll( \ til I rem iciil

hii'iiiiirrhaiir 'I'l Hie Is mil toriii ot' sf\ lie \ It rcoiis

liaiii..iiliai;c uhicli occurs in a|)|)aiviil l\ lnallln vniino

ailiilts: it is |)r<)lial)l\ ill!.
•
t,, a lil.MKJ ciiiilitioii associated

uilli ile|eeli\c coaunlaiiility. It has a n-jvat leii(i,.|icv to

ittack liotli e\(s ill siiccoMoii and lo recur, so that tlioiit;li

>iii|>lete in the earlv attacks |)crniaiieiit
.ilisorpf ion mas ii<' ci

daiiiai;e or coiii|ili'l c loss of siirj

/'/.
<(liiif lit is fliat of til

it iiiav illtiniatelv fo

I!< eaiise. In most cases it

(Ativmely tedious. \,f\\„_r tliat of iridocvclit is ( r*,/, p. ;}()|i).

ill cases of ivciiiTent \mv iliaij.c attempts mas lie made
increase tlie coauiilaliilits (»f tlie blood hv tl le ailmiiiis-

Iralion ot' calcinm salts, tlie treatment I11 DeniL'' controlled
IS repeated est imatioiis of the cdairiilalion timi

»liulil cases of nnisca' solitaiites. uitlioiit ohjectise

jiiire no direct tivatment. I'atieiits should lie

to i>;nore the spots as n, ili as possilije, as tlievare

Miiljs. re(

.Ids ised

•n oiil\- \ isil)|e ssheii .ittenti

Lii". error of ret

>n Is spc(.ialls dii-ected to

laction sKould Im. corrccteii. and

near
speci.il indications . to the amount and condit ions of
sMirk should he niseii. In mans cases the patients suffer

liom n-,ist!()-intestinal disordei s. sshicli should 1,,. suitaMv
trea ted.

//.s';.s', iTi'yyt
Fluidity of the Vitreous (N////.- Si/ik'I,

pour too-etiier, disturl)) i> due to absorption of tli

nd defeneration of the ie!lv-like tissue, causedminis a

lis 111e din.(.stive action of leiicocvtes and their secret

It is theret;

ions.

ire a common feature in tl

icities are present. ,ind is due to the same
mot he diagnosed ssitli certaintv in the al

le cases m ssluih

c.Ulses. It

•ities, and is indicated hs' tlici

ihselice ot

II

1' free II ,s<Miients ss I len

le eS'e I- rapidls iMosed. I'luiditsof the sit leoiis mav
III sDini. casi.s be simply a senile dei>eiieration.

The deiivneration of the sitreous sshich leads to lliiidit'

U.K. U'.
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Itlttll (,•|ll>|^ lllf (l(|l(l>|t Kill of CIV st.'lU (it (liololclill, \\llicll

••iiik lo the ImiII(iiii (i| Ihc xihcuiis cliaiiilM r, linl an slirnd

ii|i \)\ indvciiuiitN ot' llic eve. Tlit \ lliiii a|i|ic,i|- as ji \ii\

hfaiitifiil shouci- of Ljolilcii rain snihlii'iis siiiililliuix.

'riiiTc mav Im' rclativdv little iiitcrti rciicc witli \isi(iii.

I'hiidity (if the vitrtciiis rf(|iiin-. no t icatiiiciit in it-ilf,

liiil it i- a MiioiN (•oinplicatioii if aii\' intraocular- o|i('i-ution

i-~ contcmplntcd. In siidi cms the Mi-pcnxx-v liifiinicnt of

the lin> i> often \\eak, so that |)l'ola|)se ot' the \itreoils.

di^hieat ion of the lens, and soon. niu\ occur. l-",\en ulieii

the \itreoiis |)ours out under these circunistaiices u-efiil

\ ision inav yet he retained, the \itreous l>ein^ replaced hv

1\ niph.

Blood in the Vitreous.— Hinnoniiaee into the \itreous

has already Imcii referred to (riil,- p. '.i.'t'.i). It iiiav result

troHi arterioscleiosis or intlaMnnation of tiie retina, from

contusions or wounds of the eve, oi- without apparent

cause {rill, p. ;}.>;5). Small hicniorrhaiie^ are seen

ophfhahnoscdpieallv and can he .ucurateU watched,

thoiiifli the surrounding vitreous alwav- contains exudates,

unless the hlood is suhhynloid (//(/« p. ;{«]). I^ir<rei-

lui'iMorrliJiiri's, fillin<f the vitreous s\itli I)Io(m1, are suspecti-d

when no reHex can Ik' oiitained on throwin<f in lij^ht with

the mirror. It may then 1m' possihle to see a led mass

iK'hind the lens hv oiilicpie illumination.

Pus in the Vitreous. This is found onlv in |)an()phthjil-

mitis, whici) is almost in\arial)lv dui' to a pirfoi-atine-

\Miund or ulcer. tlioui;h cases of metastatic iiiHammution

of the retina and choroid also occur and lead to a similar

n-sidt {ri<l,- p. ;}()4). 'i'he letlex with the ophthalmoscopic

mirroi' is poor or ahseiit. ()l)li(|ui' illumination sjiows ,

a

yellow mass hehind the lens. The eve is alwavs intenselv

intlamed. and littk' diliicultv is u-uallv ex|)erienci'd in

iirri\iiii;- ,it a correct diay-nosis. 'I'he tn'ntmint in cases

ot e\oi;-enous intedion !•, that of panophthalmitis due to
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;$.-.( i i)i>i..\>i:s oi nil lAi:

III, I, h- il I- IImii Ii.iI>I. In Ik mi-l.ikiri tor a ;i,li<MM.i <.!'

ill, II liiia, .mil < iMi-lll iiti'^ Iniiii III' |i^i inld^ilniiia.

'rii. .i|>|i<aiaiur III till- |,its|(iiui [tail nt' tlir livalold

arltiA. vvliin jxr^i^tiiit. i> mi\ rliaiuitiii^l ir. A tiliiiv.

^icvi^l' iimi. xniiit iiiic- runt .iiiiiii- lili»"l. )ia-.-i-^ tmuaiiU

1111111 till lIlM- tuUariK till- I I-. It Ill-nlM'- M I |ll lltllll

« ril Iniii;^ wlicii the i\i i^'iiii>\r(l.

\\!i,u Mic livaliiiil art. IN k |..i-i>ti lit tliciv i'^ ol'tiii

<|. t( ( ti\r or at\ j'iial ill \( li.|)iiiiiit oftlir \ it iioii-. |iai t ol

wliirli riM-iiililr^ tilnoii- ti--iii- III -trill liiiv. I'",\iry -tal;(

ll,,•,\ Iw iiul uillu tVoiii that in'' itcllhn llttir or not at

all uitli \i-.ioii to ri)iii|ilitr oparitv, usiialiv \Mtli iiial-

IcmIoi Mill lit of tlir u liolf r\i' mil ruj)! it lialiiiia.

Foreign Bodus in the VitreouH. Si i |>. H-l.

Parasites in the Vitreous, f //>//< //((».< is cMc-.-.ixcly

ranU founii in tin- \itiii>ii> in l",nnlaii(l. tlioiiM-li it i> Iin>

niKoiiniion in m>iiu' otlirr loiintrirs. Tiir aitiial |iaravitc

,,,av l>c -rrii o|)litlialnioM-o|)i(all\ a- a pearly traiisludiit

nia-s uith piiistaltir iiio\ (inrnls. Tlif I rial mint —
ri nio\al is \rr\ ilillli lilt.



<n\i"ii;i{ wii.

"'^' ^^'^ <•!• III! I irdlliilli v\|, III II \ \.

Ii iia> .ilrcidy Im-cii [Hiiiilid (lilt tli;

*li'' "^'il liMcl laiviv ^niVrr al.

ii'< tiiMi i> iii(»l iiialk<.| ill (lie ant

rriit |)aiK (if

"• 'riii> iiitinialr cun-

'ii;ir |iart>, ami (liMi(aIlv
Ml' f\|(lcll(l () f (V<liti> «li(ii III,. ,-lM„,,ii| iv inHaiiicd
li'-ilit, llioiiu-li ,|,,t ciitiivlv uaiitiiii;. 'I'l

llic ivt

!< iiiitcr lavn- of
ma arc (i(|Kii(iriit tor their imtrit

'li"l(.i(|. M) that u||,.,i the latt

always iii\n|\(d -.ccoiKi;

Ion ii|i(iM th*

ir suffers the tor ner Is

letiiia (((ciir « iliioilt

alle(ti()iis <it' tl

iil.v. Pniiiarv alleetioiis of the

iinoKeiiieiit of the ( hoi-oid : |)riiiiaiv

!• ilioroid iinaiiahlv iii\ol\e the ivliiia
-''oiKlarily in oicater or less d

I'

eii'ree.

n> piotoiiiid relation>hi|. iK'fu.ci. the retina and
'lioinid. so indis,„ital)ly i„a„ifested ,lii,i,allv, rend
id\ isahie to (ousider tl lell' diseases ii

uiti

els It

I (lose eoniieetioii
I ea(

'' <'""• " "ill '»'• found that some d isease
"iiniioiilv desiiniated as " retinitnitw are m lealitv secon-
•i.v to a pniiiary ehoroiditis. whilst others also included

'Hide r the same t •rni arc not infianiniat

''V tlie uord. It is u,.||, therefore, to
•K tlllltis" i> ||^,.,1 ill ., |„.„,„| ^^,||^,. ,|.|

ioli(cd in tl

ory, as is sii^ircstcd

'war ill mind that

ic -^aiiie ainhiiiuitv
If iiM' of the t I'lni " choroidit's." «hi(h

'"'l'""tl.v des,„,iat..s purely dci^cnemt ivc ,„,idit
*>illioi'f any evidence of iiiHannnation.

ion.

'i;iM \li^ A I (K noNs OK riiK ( HOIiOIII.

luttummation aHl.tinu. the choroid nrimaiilv rhnmi,/.
Ills — 0( ru\> ni t«o forms, cMidative and simnn.v.f;



1

Disi .\si;s ()!• 11 ii: v.w].
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'i-'-^

The turiiicr a[i|)(;ir-. in tlir fonii of iNolatcd tn( i of iiill:mi-

niatioii s(atti'r-c>" o\ci- cci'tain area-, of the fmidii-.. and !•>

( oiivciiinitly (•la^^i(i((l accoidiin;- to the position of tln'

aiia> in\ol\((l. Till' latter >|)|-(;mI> omt the u hole choroid

and retina. an<l the |)i-iinar\' >eat niav he in the retina: it

lead- nltiniatelv to panophthainiit i-.

K.rinldlir, clKiniiililis i- i;-enerall\- >\|)hilitie in orinin,

and alieet- ehietlv either the |)osterior part of the finidii- —
di>>eniinated choroiditis —or the anterior pait anteiior

choroiditi-.

Disseminated Choroiditis niav Ix taken a> a tv|»ertth(

(liseaMl riate I\.. I'it;. 1). The recent foci are seen oplit lial

-

niosco|)i( all\ a> vellou is!i. clearlv defined spots, when neai'

a retinal ses-d they lie at a deeper le\i>l than the \cssel.

'I"1h \ ai'c due to intiltration of the choroid, the exndati's

hidin.;- the choroidal ncsscU uhi<'li canse the normal vrA

rcHex. In the earl\ staijes the elast ic nieinhrane of Hrnch

i> intact
: iindei' these cii'cinnstances onlv Ihiid cxud.atcs

can pass Ihroueh it. hut these snflice to make the o\er-

lyini; retina cloudy and u;rey. 'I"he exudates not onlv pass

into, hut also throuiiii the retina, so that |tuuctate oi'

diffuse opacitii's ai'c seen in the \itreous. When the

v'treous ha/e is e\cessi\f the ciliaiv l»odv is also proltahlv

involved. In later s^iM-es the meinhrane of Hruch mav l)e

al)-orl)ed. thouii'h It oflei's considerahle resistance in

comiion \^ith all elastic memhranes. When this has

occurid leucocytes are enahled to pass through into the

retina a. d \ itreous.

Ouini;- to the lihrohlast ic acti\itv of the choroidal

stroma the exudates hecome ori;anised. so that a small

white mass of (ihious tissue is formed, which rlestrovs the

normal siruclures of the choroid and retina and fuses the

I wo memhlane- filini\ loi;'ether. 'i'he colour of the spots

therefore iii'adualU chanyes to white. jiartU due to the

tiltrous tissiii. deposited, partly to thinnini:- and atrophv.
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Kij. 1. |iw>(tinii;itL'<l chiiiMulUi-. NuLo llml, tin itlinai vtwel- |ia-s

aiitcrior l.i tlic :(lrii|ihic spots.

Fii:. 2. Rii|itiiici clioroid (K.ryc, indiaTl incllmd), ,lur to l.lou uiih
!i lisi cigluecu inoiitlj.- |irtvi<m»ly.
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i)isi;.\si;s oi' cuouoii) .wd iiktina.

wluTchy tlic white rcHcx froin the sclerotic is peiinittcd to

>liiiie fliroii^^li (Fin. iHOl.

'I'lie pin-meiit of the retiiuil |)i<.-.iu>iit e|)ithehiini is

extremely resistant, even though tlu' cells which contain

it he destroyed. It tends to heconie heaped ii|) into

iiifts.se:,. partly intra-, partly extra-cellidar : moreover the

pifTiiieiit cells ai-e stimulated to proliferate. Isolated

masses of !)lack pig-

ment are thus formed

it: the V, liite areas, hut

more particulailv ;it

the edn-es. so that in

theatiophicstay-e white

spots surrounded hv a

hlack /one of [liirinent

are seen ( I'ly. ISI ).

The process has then

reached its natural

termination, and these

spots remain perma-

ueii t ly al most un-
altered.

Meanwhile fresh foci

arise and pass throunh

the same stages, until

finally the whole fundus

may he covered with

atropiiic spots. In the milder cases only a few spots are
fornu'd and the exudat<.s in the vitreous Ix'come reabsorhed.
In the more severe the spots are very numerous, the vitreous
opacities increase, and Hnally the nutrition of the lens
sutfeis and a complicate! vatai-act (r/.r ) icsults.

The symptoms in th<. early ,sta^r,.s are principalh the
defects of vision due to the retiiin! lesions and to cloudiness
of the vitreous. Tho spots are sliirhtly niised. so that the

'!<;. 1«0. - .Atropliv after svpliiliti,-

clioniiditis. (N.'ttlrship. after lliitdi-
iiison.) n. atmpliy ,,f pifrnii'iit epillic-
liuni : /), atrophy nf epittu':ni;;i ari''

i-horidenpillnris, exposing tlie lart.'(!

(•hon.i
1 vessrls; r. >p,,ts (if compl.Te

•ifrophy many with pi.,rinciit aceiiiiiu-
latioii.



:;(;() i)i>i,.\>i> oi' 'ini, 1^1..

cMildiir (.r the ivtiiia i- aitciv.l. 'I'lii^ ctu-r- ili^torlioii t>t

tlir iiiiiiii'i^. ni\iiin- ri-i' to similar .i|)|)c;irMiic c ol' li^toil ion

of \\iv oljjrds M'cii iii(taiuoi-|)lio-i.'t : thus stiaiiilit liiic-

a|)|)car to l)c ncnt in varion- dii'd ion-. I'rciincnl ly

ol)jcct'~ a|)|)tar -niallcr tlian tliry ar( - niicn.|i-ia :
M)nif-

tinic- larn'cr niacroji-ia ; tln'M' ic>iiit«. arc |i|-ol)al)ly ilnc to

Fli.. IS].- S('c!iii|i (il a |i:ili:li .if .lis~i'ihiliMl ni .Im .v. li.lit i~. slmwinj llic

|ii-i.ii ,,f tlir (|r-,iii rated ivtiiiM {/i") Mii.l clmn.i.i (T/o (
*'>'<). N"Ui

Ihr h.^liiirj ii|. Ill' i li.- ivl nial i>i_'iiirnt r|.il licliiiiii (
/') al tlii'r.lur~ of

the adiioinii. Sri., -rUioti.-.

M'lKivation or crowdini;- toiictlicr i'(>|H(tivily of the rods

and couo. Sul)i(cli\c -vni|)toni>* of li^ht |)lioto|)>i;i'

occMi-. -ucli as tlashcs of liii'lit. t\i\v to retinal inital)ility.

In llic later stages tlie affected -|iols are incapable of

i;i\ini; rise to visual ini|iiilses. so iiial positive insular

scotoniata <'\ist in llie field of vision. 'I'lieir n'lati\e

iniportiiiicr (k'jK'iids ujion their situation. reripheral



i)i>i..\sr,s or ( noitoii) wd hkiix v ;}(ii

^'"'"'"•''•' I'I'I.V |>.l- lllllK.lic.l. I)||t ((lltr.Ml MOI niiia

-tlci\> (liicci I iii|>licr;il vision -till |iciinit>

illlltO'.siljIc.

'11 M(llM-,-|sC ImIiIOIIK ...|o,.|||is;,ti,,|| otillC . \ I M III I ( s t.'lkil

^i'\ ('l;i I \v (( ks. 'I'

II

If i)(( 1,1 iciicc of tVoii s|)ots iiiav (Atciid
' "'i''' "••',U'' "\<'|- II tliv. ,11(1 III., iiltiiiiatc (Icffct-

(Kiiii.-mciit.

As ,ilic;i(|y nicntioiiid th

M nliilis. Hciifiallv a((|iiiiv(l.

( disease IS iisnallv due to

>liiel lines coiii^cnital. hut in

iiialis case he cause is ol)scurr. aiianii, I and (tlsoi'der-

of null-it ion iK'iiii;- assion,.,!. 'I'l,,, ,.| laiii^cs produced l)\-

in\o[)ia cause similar sinus and svin|)tonis: tliev are not
liitlannnatorv. I)ut de-cneiaf ix.^ from the conim.'ncement
iCliap. X.\I\.).

'I'lr.tlnnn/ is primarily that of t lie jctiolo^ical factor
svplnlis or such cause as can he (Hscovered. Iodide of

assiiim mav assist al)sori)t|)tion in all cases, and should
'•« •"liiiiiiistered. The ycneial ivuiiiie advivd f,,,- cvch'tis

('/•'•) i- suitahle in these cases. Marked irritative

Miiiptonis iiKhcate tlie use of d,,rk u|,.,sses. the ahandon-
iii'iit of all near uork. and sometinies tlic apphcatioii of

Anterior Choroiditis is also usually syphihtie. and
iiianitests itself in the same form iis disseminated, hut
is conlliK.I to the peripheral parts of the fuii(his. On
this account it is f-v.|ueiitly discoMT-d onlv hv the
"phthalmoscope. Similar changes arc a'so somet
iiNiid in hiiih myopia. Simple piiiinentarv cl

etimis

II

laniics at
ic |ienpliery occur in old people as a senile de<.-enerat
'I'l

III

ic |)eriphery of ttie fund

ion.

" iMi III unit

lis is often peppered o\

-pots of pio-uieiit in coiio-enital s\pliiliti.; th
pnssiMy a purely ivtinal atfection. It can oiil\ he

' inniusjied l)v decree from a similar oipiunientalion w Incii
may Ih' a mere idiosviicrass

.
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Central Choroiditis ociiii-^ in (lisscniinatrd clKiiuid

ili>. .mil ill ccrt.-iin iMir t'onii^. In I'l ir^tcr"'- Mrrol.'ir

(•(III r.il clioroidil 1^ liic -|)(iN ,iic -.11(1 to ImIi.'ivc i:i cxaclK-

llic (i|i|ii-ilc nniiiicr to llio-.c ot (li--<ciiiiii.'itc(l ; llicv

ire lii-l M.-ick, llicn I'lil.ii^c. liccoiiiiiiL; \vliitc in llic

((•litre, .•111(1 lin;ill\ (|llllc while. The (ll'>e;i-e cstend-

oilt w.'inl--, the |ieri[ihel'al -jiol- lieili^ ah^.^U-- the lllo-l

iccelll.

Diirnso Clioroiditi.s i- eh;ir;icteri-ed in the c.-irK .iciile

>t;ie;e |p\ one or niol'e |il.i(|ilc- ot \ell(n\l-h uhlte or ^l(",'

.•ire;e-. -hading (>H ill t hi edec- into norin.d tilli(hl-. The
[lalche-- -jirc.'id .•ind coale-ce so thai tile lire.iler |i:ill ot llie

t'iin(hi- nia\- lie liiiidK' involved. The eMidjitc- i;r;idii.illv

oi^H.'ini-e. Ie;iviii^ vv h 1 1 e .-i
•• a- III vvhich llie l.ir^ir ehoidid;! I

vesM'U [ie|->i-l, a- ,i ch.i r;i(teri>l ic li;\iid like network. The

retinal pieinenl heeonio iiejijied il|i ililo deli'^e lil.ick.

irreii^ular -iiot-, v.irioii-l\ L;roii|ieil. The retinal ve->eK

(•olir--e over the |i;it(lle- little (h.-iiii^cd ill a|)|ie I r.ilice. The
(•o:de-('eii .-n'cii-. leav e i-liiiui'^ .-iiid --iiaee- ot' normal l'iiiidn>

lietvveen llieill when or^;lill-at ioll i- coinillete. {'re--ll

exudate- ocelli -iinill t;ilieoii-l \ v\ith the orn'alii-at ion ot

older one-. .•Hid -onietinie- tlie edec ot' a [latch a|i[ie;ir- to

(•i'ee|i over I Ik t'inidii- like the ;i(lvaiiee of a niv\oiii\-

ccle-.

>ollle ot the-e ca-e- :i]\ -v |)ll il it ic, -onie 1 1 iherclllou-

(7. 'J. Ill other- the caii-e cannot !« Ir.iccd, liiil |iroi).il)l v

iiiaiiy Jire due lo nieta-tat ic bacterial inva-ion 1//1/' i:ni:i.

Met.i'sl.•!({( l-',iido|)htli.ilniiti-).

Purulent Choroiditis. - See
I

), t..)!-.

Tubercle of the Choroid occur- in .iciite or niiliarv

and chronic t'orni-. Miliarv tiihcrcle- arc t'onnd in the

l;ite -l;iLfe- ot .•icille inill;irv I III lerclllo-i-, e-|)eci;illv tllller-

cnloH- lnenln^ltl^. ( )|phl h.iliiio-coiiic.dl v llicv apiie.ir a-

idiind. |ialc \illo\» -|)ol-. ino'~l ric(|iienl 1\ oliMTVcd in the

lieinhhoiirhood ot the di-c, I lioiinh ••iiiv ii.irt of the choroid



I)l>i;.\>l> Of ( lloljoil) \M) UKIIN \. :w;

IV l)c .itt.ickcd. (iriicijil

lull

.\ "iii\ llini' iir riiiir nimiU ;ir(

as iii.in\ as ^ixtv m si\,.|it\ Ii.im- Ixim foiind.
Iir\ \ iliy III si/c tVoM pill |i()llil s|,r,U tn I III ;. iiiiii.

'" •''' •'•'• 'l'l"'.V 'isiially |Hn|,ct slinhtlv. s,, ,.,s I,

lalsi' (lif ictiiiii. Illit t

Hal. uhilsl the outer sinti

I'' inner smracc is off I'll (illllr

r

t<< proiccts ml,) t

iff

H- sclera.

"I'M must iiiipoilaiil (li.inii <'s| u e\ iijeiiee of
Inneicle in eases of iiriiiiii,riH> and ohs,I lire L;'cMeral

M
^Vst

I'i-. l.s;.

icroseopieallv lliev consist of tv[)ical -iant
'ins. containuiy- a \arial)l( iiuiiiUe'' of tuliei lie oarilli

Cliioiiic tnlH'icie of tlio clioi Old 'ia\- occur
nitlaiiniiatio i affect

a (iifii'se

inn laro-e areas or the wlioie CIIOIOKI
anri eliaraeterised l)v fl

;i'raiiiilalion tissue, or. more rarel\.

le extelisixe (le\elopment of

MS a solitar\ or coii-
Hiiiiei'ate 1 nass. smmlatin^ sarcoma. In the for

Hie choroid hecomes ivplaced In -ramilation lis.

•'iniiiy giant cells, uhicji spreads until it

liler c,|se

111' coii-

ill\o|\es the
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•'I'l

ImI

ivlini .111(1 liii.illv till- 111'' |.n>trriui- i..irl i>^' Wu- ^Inlw.

'|M „l(intl. Imcouk^ .khIiiI; p.itm .iI ii pIi t;ikr^ |)l.uc.

ii.MnlU IK ,n tlic :mt.Tioi' part ..f I lir i \ r. ;, fiiii^atiiiL; iiia-s

,|„..niiiL; iiMclrr IIm' i<<\\'\ Im.i. 'I'lic cliioni. tnnn- ot

il„.,rlc of III! clKiinid iii.i\ ncailx Mmnlatc -llniiia nl

III,, ivliii.i (7.'.). r(.ii>tiliiliii- "IK- fofiii c.f |)-tii(i(>-

Mlioiii.i (/.' .1.

•|'lii.S ,nv cuniiiiiniri in ililMnn tliaii in .((Inil v, liiil ill

;,ll c.iso ((li.iiiiU a- l«> tli.il tiilx iciilon- ii.iliiic can

laivU l.c (.l.t.aiiMil .liliicallv. Mliiil.ar ..|.litli,il M(.,)i(

ai>|>.'.ar,nic. - arc met with rcMiltiiio- tVniii nict.avt.at ic

,-li,,rni.liti- (7.'.). .mil IV.. Ill .Ilhii;.- f..ll<.u in- lociliM.!

liaaii.Milian.' int.. tli.' .I.-.|. la\cr- . .f t li. ret iii.a (>..-. -.all..!

•• iiia-i\.' .Aii.latK.n
"

in tli.' rclin.ac \..n t'l r.|U.-t - t.-t

in.a\ .atl'.iiil lulji in tli.' .llaLino^i--

ii,,,t ,nnt. Nl. l..<;il tivatin.nt 1^ in.lic.itc.l in iiiili.aiv

liiluTcl.- .if til.' clu.n.i.l. 'I'lu- |..atHait .jiiickly siucmnl)- t,.

III.' uvnii-.al (li-c,i-c. In iliUii>c aii.i cniiti;lonicratc tiiLciil.'

tr.'.aliii.nt u it li t iil>.Tcnliii ^lionld l)c in>t it iit.'.l intlic.'arly

vt.an-c-. I.iit it' the cvc i- .Atcn-ivcly in\(>l\c(l it i-- lic>l t<.

cniiclc.alc it. .aiiil tlius nani.vc a .lane. i-..ii'« Uh\\-~ tV<.ni wliicli

111.' .l^^alli-nl iiia\ he ili»cininat.'.l into tlu' -y--t.'ni.

Metastatic Endophthalmitis, l-'.n.l.iii.non-. I.actenal

intecti..!! .«!' til.' .'\c manitcNt> itM'lf in vari..u> uav^.

Most coinin.inU tlie n\eai tract i- ,'itr.'cleii. citlier a- a

uliole iiii.'tastatic in.'itisi or in it- inili\ i.lu.al parts, a- tor

.'\.-iiiipl.' in i;-.inoirli«c;il ii-itis. 'i'lic milder forms of irido-

cx.litis |,/.,-.) ,ni.i ii\.'itis ,'ii'e iiroltal.ly ihw to 'o\ins

circnlatiiiL;- in tli.' 1)1 i-.t ream, and d.'riv.'d from l.a. rial

t..ci in otiicr p;irts of tlu- lio.ly. > ./.. tlii' nioiitli. llic uvnera-

ti\e .'ipp.irat lis, ('s|)i'cl;ill\ in women, the iiitcsl inal t ract and

Ml on. It is c.'rl.'nn. Ii..\v.'\.'i'. from .iii.'it.imic.d "\.imination

th.it ;i.-tual h.'icleri.'d emlx.lism occurs, an. 1 in tli.'sc cases

two factsstaiid out prominent Iv. I'irsl. \ari..iis ..r^anls|ns

shou a spe.ial sclecti\it_\ for the \ariou> structures of the



i)i>i;.\>i.s oi' ( irouoii) \\i) m lis A .u;

lis iiiM r a Itjllkv ll,r I.IMl lll.'l

uil -.( 1 niiclal il\

' \f. 'I'Ihi> I lir I iiImicIi- li.'icill

I

Ml 1 11,1 II I V . I I Mil 1^1 I I lll^ >t I llrllllV 1^ uftcll IIIMll

III tilUiciiliiii-. (Il^i ;iM i.C the clinidKl. Scum 1 1 \ , t\i.|(t

lli( (.isi- ot'iAtniiulv \iiiilriil (»ri;aiiiNiiis sii,|i ;,-- IIk -lie

I'M-.Mcii^ llic llillaiiiiiial iiiii -el ii|) l)\ ciii li (miMili> in tcil iuii

M-.iiall\ IcNs >r\rn lliali ulicii tlir < )|n,illi^lll i^ iiilruillln

iiiic(tl\ into till CM' tVdiii uiIIm.iiI. 'I'Iiii^ if tin- ,\

it'it'il "itll |ilM'll ((Kci 1(\ a [irlluiat

I'MlliTIKMI-. UalKII • htlml|).lll(l|llltllMlllllt Is {ij.l.) |>

adili;;- In tln' (•()iii|il(lc ( lest ii id ion nt I I

(• I-.

inii' \M>iiiii| an

lk<l\ 1(1 I)C -ft III),

If niiian. >(i iiiiicli

l> this til i-n^f that >;i|)i(i|ili\ t ic (iii;aniNiii>. -iicli a> tl

l).i(iiliis -1 1
1 it i lis, uliicji arc ii()n-|iatluiix<iii< in (itlicr |)art--(.t'

llif l)()(|y. ot'tcn caiiM' |)an(>nlit lialiiiit is. If.

iiinaiiisiii Midi as t lie piMiiiiKx IK Tils iiivailcs t

iioucM r, .'11

If eve li\ w a\

till' Uloiiil ti-faiii. tlMiii^li an intense niHaiiniiat inn result

it tends to siil)si(|(

I'rohni.lv tease

more i-a|(i(|ly than in the e\on-eiioih

le oieanisin Ik-coiiics attenuated in ||m

'»' l-^ticaiii and tissues tlir(iiie;h the cont rolliuM- elleet of
s|)i(itie aiiti hodies. In this luaiiiier xiriiNnt hacteria iiiav

set lift eiidophthalniitis of e\eiv ifiade of se\eiitv. Ill the

days wlieii |)iiei|)eral fe\er was |)re\aleiit, intense meta-
static paiiophthahnifis. offeii attackine- hoti

Miieoiiniion. It

I eves, uas not

was chaiaclerised hy the appearance of an
liyfiopyoii and tiie rapid development of a vellou pupillary

ntlex due to pi|s in the vitreous. An intense metastatic

M\eitis. invoKiiiiT iris, ciliarv Itodv and choroid, and d lie

II bacterial invasion was set iin. Siicl

\ ictl\- like ordiiiarv e\(

I cases prot^rcssed

le-eiioiis panophthainn'tis (,y.

Oi

'i'liey are now seldom seen, hut cases of metastatic

cteiial iii\asioii often of ohscure origin still occur in which
1' early stai;-es of ii\eitis uith hvpopvon is present

ihthalmoscopicallv the iiied la are lia/\-, so that

vi IIdw (cdiiiiatous retina is onlv diiiilv seen. I'nder treat-

iKiit the condition eradiialh' snlisidi

ilh the restoration of useful \ ision. In tl

not illfreijllelltlv

le more se\ere



:;(i(; I)^«^l,\^l> oi nil, \.\\:,

<;f.iH. sikIi a. (.,(iir III (liiliif'M. ;iii(l an |iiiilialil\ nftcii ilm-

'"' 'li'- 'li|''""'" 'I- iiilr.i' lliilaiiv ut \\ ri. Ii>« ll.a^im tluic

In an I A III). I, nil < Iim lii|iiiu nl ul in v\ lilmtii-. t issue ut'cvclit ic

origin 'I'liiM' cases aiv hot easily ijlst iiiMiiJshed (jiiiicaliv

In III! MJioiiia.aiKl f.iiiii tin largest l;|(H||) nt's.. called |iscti(l<.

'1.^. I.s:i, M, tlislallc rll(

U'lioiiia ('/.(.). Ill the mild cr case' t!

Illeiil <> f cvclitic fil

Mlc Is less (le\e|()i).

n-oiis lissii, ill tlie \jt icdiis and
airing of the retina, hut w hitish itidphic spots an

uvas accompanied hy pin-ment .listiirhance persist a
\ idelice of t ic piiMoiis iiiHaiiimation. \v{ milder cases
UIM' M^c to ooiilpiittialmoscopic appeaianifs ahi,h ma\ I)
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'•'•Im n ((11 (lifl II- "I |"ii-l..ni. rat. Ii,|,. ,-, u|,mi> ,||\

'' ""• ''"""i.l 1././.. (I',,.. |,s:j,, ,„ ,|,,,„j

Im;im'

il llic cclilrjil Mill (iC flic ivt

><>^i> lit ,1 l)iai Mil

III. I. In N(,|||

l'''l'l'I^' l^l- Ixciltlir ,lr. • lural tu.ii.. an.l
lliti'll

i-lll)

['••'I'lllltN Ultll 1, 111(1, . AM.Iaf

' ( a>( - llir (ijitic

^•11 ;t|(|)(ar.tii( (• (»('

•iii'llii;- ictiiia i-

K'll lAtcllllJlln i||t(, til

•III. Sdiiic ,,( (lie ,aM> liaM !

MHi.'.lcl uiti, riiniu(iii(,.|.. and l|,..,c
, lill|,..|.,nl

'li(\ arc (liir I

Hen

I llial

Otlni-. |,a\,. I

III' ta^tfiti. intc(ti(.ii uiti, siai.l

Hill |IIC)\((| t(. I),. ,|||(. t(. tl

<li i'i"''><'ii- nitrac.liiilaris ..f \\ , ul,-, II,

"iiMiiiv ,usc. (if ntiniHs u,|l, „h,t,, .,„,,

" •li-<\ "itli (,r «it||,,iit I,,,,

|)ll\ l(t((KC 1.

" IMlCIIIIKICOCCn-,

iiiiii. \c. OtI icr

ii-iialh Ileal- II

|iiiil)al(lv (liic to tl

<)i ()\al ai(a>,

iii(irilia:;(N, arc
!! >aiiif cali^

'•|)«ii(l> ii|,(,ii the s,.x,.rity of tlic attack
and tlic |MK>il,iliiv ofdctciniiiiinn- tj

•|i(<-i(i <• "inanisni. Ill II

|iiiinai\ fociis and
!< "I)r>t (IIM s tl II' |iati(iit

';;''''';''''-'-' HI Ih.,1, an,! tl...pn.•i,ati^..san,l,lM|..;^,,,
I

icllct (tf

p|)ii(ution>

H'conics

l'"i" -li'iiild lie adniinist.ivd. Hot anpl
-lii.iild ixiiiadc andatro,,,-,, i„^tdl.(|. If H... ,.v, I

"'";•'
';';-^

"
-^

'
'•• -'"••'-f-i .-• .viM...,at..d a.o.,(i.

11^ t- I- prinu,,;.:, uhKl, ^.,v..n. tl,.. t,vatni..nt of
|i'iiii)|)iiflialniitis of cxou-

111 tlic iiiddci

cnoii> <irii>iii ((/./.).

cn^c

IllCIlt

l""'.U'itivcs and nv,|,.,al h,i,ic t

'••• "'.luvitcd. Atro,,i„ should Ih. ii,.ti||.,| ,„ ^

rcat-

y<' at rest, and dark '^

CCl)

i»c.s uorn. Count

tl

'tl' ''•'<••"-" l'li>N'.- to the ten,,. Ic niHV I.C ind
IC |>iiniaiv source of infect

IX' ticjitcd nid icnilv. If tl

"<i"f treatment i> indicated, and in tl

•'>(•> ti-cutnicMt will

i\ail

cr-irritation

icatcd. If
ion can Ih' discovered it imist

i-i^vinisiii can In- isolated

ic more ohsciiic
I a polwalent \ncciiie niav Iw of sonic

genorativo Changes
1 1 lav Ih'

|iiniiar\. 'I'lie f

|i<)st-intiaiiiniat orv
oi-iii'T. ctiiiiiinatino- in I(,calised

'"i>l't'- itrophv, lia\e already i

•>|)liy. more oi' less coni|,l
" inialised ati

H-eil coilsideicd.

etc. Is toiMiil ill

^>^



ium DisKASKs oi- 11 1 i: \:\\:

\\( l.lirr s);ii it' iil.llU-Oll In ]()•,> ot' linil|-i>liilH'lll

III t lie li' lli;i cai Wi- il l(i|ili\ III I lir ciillir l;l\ li'-- .UK I <il I lir

licl'\c lihrc l;i\ci- ill llii'-.i' i;i-.i^. 1 )rm'inial i\ r cliaiin'c^

II I II' ( IIIIIOKl il'lili (au-r liilL:lat Hill nt plijlliclit

IVniii the liiiiiiiriil ciiil h( lilliii llilii Mir iiKirr -.uinTlicial

liari^ ut' I III' rcl ina. •|-|
II' inuiiiiii I Icllil- In I-.

I vnaci'^. SI) I iiai i int III(li'|i(>>il('(l III llic [icn \ a--('iilar l\iii|il

rt'tiiial \('v-rls iiia\ lie iiia|i|)i'il iiiil licic and tlnl'c li\

plUnicllt. Mnii- iiol icialilr ( >|ihl ha I liii)-('(i| ileal I \ afi' |i't

hiack liraiiclii'il -|)(il-- ot |iii;iii('iil . i r^i ml il inn' Ikhic cor

•|r-. and --land niL;' mil in --liarii rrlii' Ills ('(iiKlitiiin

Is seen III itsiiKisl l\|ii(al torn; in "ri'lniiiis ' ninniciil nsa.

\\lii(li isinrcalilv ihic In |ii'iiiiai'\' I'lioi'oidal at iii|ili\ . An
aliiiDsi i(i( lit ical iiict lire. Ilioii'ili n- a!l\ \\ Il iKMit I he cliarac

tcrlstic dist riliiit ion of llif iiiLiniciilid spots, mas rrsidt t'roni

clioroidal atro|ili\ diu' to oilier causes, , .,;., svnlnhs. 'I'liis

nnnration ot' innnient iiihi tlie retina is si -wn to lie due to

iiiteit'eieiice \\itli the clioroidal circulation li\- the ta( I

that it >

in ralihil-

Us al'li'i' di\ ision of li irt ciliarv

l*riniai'\ choroidal den'ciieral 'on inav Ih localised or

lie hesi ( \a linle of the la.tlel' is socalled retilliti-

|)li;'inellto- a. ^^llUll will therefore lie collside|-ed hel'i

Localised choroidal atrouliv. auart from tii P 4-

intlaiiiniator\ foriiis. is usuallv either ecu ral or circuni-

pa
I
)illar\ .

Central Choi'oiditis, or more jiropcrlv i-i nh;il ilmrnhJaJ

tirniilii/. Is most commo'lv the result of m\o|na (i/.r.).

s\ pill lis. cont usioii (

(

'hap. \ \ I.), or old ae-e

Si II ill' ( I'lil Tfil ( h' III II' I III !' rnjili II assiinics t uo c'liiet forms

Iwiiiilnil'iiiMiih rlmrmiitix ('l'a\"s choroidil is) tliere an

numerous Uiinute \'el!o\\ish \\hite s| »o|s in llic macular

rcLiion Plate X.. I'iM'. 1 ). 'I'hev mav ii icrease III nuiiiiK'r'

I II it ol lu'i'u ise t he\ reniain slat iona r\ . >ome simjit pmnieii

tatioii nia\ occur, and the discs are rallier
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ri.ATE X. (To/urrp. MA.)

Fii:. 1. Central ;.'iittato rhumiilal ili'iiosits C'' Tay's choroiditis'"),

from a woman, let. 41, without failuri' of sifht.

h'lL'. 2. Central senile areolar ehoroidal atrophy, from a wotDaii. a't. 6".

I,, eye; V. .1. l!(i. Note the exposure of the choriiulal ve.sel-, the
walls of which arc thickened by perivascular changes.
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I)I>I.\M;> OI ( IIOKOII) AM) IM.'IINA. :;(i!i

i<>iulili,,ii i> IhIiiIci'.mK and iiia\ !>< nn>tak(ii lur all.iiiiiiiiiiiic

I'l tiiiitis (,/./. I. It is due to iH'ciiliai- livMlinc cscic m-(iic( - on
llic siirtacc (if the clioroid. conmiunh known as ,,,//,,;,/

hnilirs (l"in-. iMj.). 'I"),, V aiv oftlic saMic nalniv as Mnicli's

"'"'ii'»''-'i!''. .Hid like it arc s, nvtcd hv the pinin.nlid
ijiitliflial cells.

('uili;il ,irrii/,ir chaniiihil w/royi//// - to he ('arct'iillv dis-

linu-inslicd tV,„,, lM)rstcr's areolar ciioroiditis (//,/, p. jjfiyi

a|)|teais as a lariic circnlar or o\al palcli of dee;eneiat ion

HI the macular reeion tlironi^li which the choroidal vcsmIs

''"•; ';' ^''''"iinr -rul!,,!,! l„«li,-/- .-rair.l upon ,1,,^ inr,„l„-anc
'it brurli. I hry arc iiiKiurL'oiiiL.' calciliraiion. as ^howii liv i he
.1lt|i( r .lainmi' in liic jiitut parts. ihcv arc cdVrrf.l

"

u ith
~trrlrl|,-,l |.i-l]lrhl l'|lilllclia! rilN.

arc visihle, owin^- to atrophy of tlic retinal pigment epitlie-

liimi (Tlatc X., Fi"-. 2). \>, a resnlt of atrophy ,)f the
clioroid the sclerotic shines through and the patch is white,
thoiiirh traversed hy choroidal vessels. Onlv tiie lar-icr

choroidal vessels arc seen, the smaller ones havino- (hsap-
|)cared, and even the lar^^e ones appear smaller than nsiial

owinu: f<» 'iidoNasciilar de<>-enerati()n of the walN. There is

in ahsoi'ite central scotoma. The conchtion is to he feared

m cases of cataract in which })erceptioii of lio-ht seems
detective

: hence the <,n-eit importance of invcstiiratinii' the
fundus thoroiio-hlv in cases of inmiatiirc cataract. It is

pnssihle that this form of central choroidal atrojiliv is

due to e.\tnivasati.)n of exudates.

n.E. oj,
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Hrsidc^ I li( sc (dikIiI KPii^ lllllllllc cll.'ill^c-- llliiilril tu llii'

MiC'i .-il .-md iiiiii|(iIimI(I\ ;i|(>iiii(I llic tow .1 iciil lali- iicciir

nnt iiitVc(|iiciil 1\- ill olil |i('(>|i|c' and Ic-id I" i;ra\c di^liii'li-

aiicc i)i- ahulit ii)ii of cciilial \ i-uiii. Il is ^cnrial I \ iircr^-

sar\ 1 1) dilai ( I Im' [in pi I w il li ciica m or Ikmhi t loniii in oidrr

llial lli('\ iii.iv 111' siiii. CI!, Iicin^; iakcn to 111-.I1I csmii

wlii'ii llic lAaiiiinal loll 1- (ini-.|ii'd (/<,/, |i. ))1'J). Winn
(•(•III la I \ i-~i(in is \cr\ jKinr in an cldi 1 \ [lal icnl and no caiisc

can lie loiiiid to accouni tor tlic detect siidi as calaiacl.

^lai icoiiia, vVc. |ial liolo^ica I ciMiincs \\ il 1 iiidlialiU licloiind

at the iiiaciila. In llic(arl\ sla^c llic fovea is sMn-oiindcd

II', a riiiLi' of \cr\ line |iinin(iit s|)(its. The s|iji|)|ine- is

more s|iar|)l\ (lefiiH i| on the foveal sid^ wiiich iisiialU has

a circiilaf oi^ ('•eiialed ednc; it d iniinisjies ia|)idl\ pii^i-

|ihcrall\. uliere the fundus hcconics noniial. 'I'lie loxea

LiradnalU' Ik •comes |ia lei in colour and I he st i ji|i|ini;deiisir.

t he chantic Ik in^' associated vvitli ra|>idl\- iiK icasine tailiiic

of vision, until eveiitiialK the small central scotoma

liecomcs alisoliite.

Circumpnpillc.ry Choroidal Atrophy is found in iiiV(i|iia

('j.i'.) and in late stages of i;iaiicoma.

"Retinitis" pigmentosa is an e\trcmelv chidiiic,

jiroe'ressjvc (!cn(ii('rat loll ot'tlie choroid, cniiniiencinn' iii

cliildhood and often icMiltinn' in iilindncss in iniddle or

advanced life, 'i'he clioriocapillaris suli'ei's first , so that the

niitiition ot' the outer lavcis of the retina fails carlv.

'I'hc (lcii;cn( rat ion coMniieiices in a /one near the e(|iiator

of the eye. and Liradnallv spreads both antciiorlv and

posteriorly. 'The macular region is not atrecled until verv

l-itc ill the disease. The condition is liilateral. Tlie

|)cciiliar site of oi^ii^in has heen attriliiited to the relativelv

weak choroidal circulation in this /one. which is the

lueetiii^ place of the short (iliarv and the recurrent ciliarv

arteries iriili p. ](v.

The symptoms ot' the disease are vei\ characteristic.



i>i>i:\si:,s oi. ( ii()|{,,|,) ^^, > in.TINA. .;7|

llir iiickI |ll()|lllllc||l DcMi iX (I. feci
infill l)llll(ll|c>^). \

"" '— Mliallv In- th,. r,„K. ,,ii(l

l-loll lllidrr- |,)^^ i I |i iii,iii,i f

'^'' ^i-i'.ii ill III,. ,1,1,1^

iiiitn'tion |,f tl

li.y-lil i)iin(|

-il ii.-il id

K'M- -.tl-llct

loii i^ <;iiTic(l

lll'sv Is a sjn-||
,,t

ii<'^. "Iilcli. tVoiii tl

I

";-'i'i;-(i.-l in.lis.as.. „ftlH..-l„,n,i,|.

H-ir

N.iiiiiiiat ion of ||„, \ 'K'n l!|,U ^ll() |»it<tl ((iilial

RIGHT.

^'^'ialucnity. Inv..stiouti„„of)lu. |ii.|,|„f
-itistach.rviM H,i!,|,vn, l,ut ......r ivliul

\l>i(»ll. M'ldoii

IKIUS CO

partial

iicciitric coiiti-actiou of Hie fi,.|,K. ]

)!(• Ill yoiiiin- ad lilts.

'>! (•oiiipjctc amiiilar

II "aiiv

1«M. As tl

'» niii;- scotoi

'iiinalix

If case pron- l-CSNC lie tii'ld Ih

M..uUMi,all.T. ni,t,|,,f last ,t is ivdiu-.d

'I is found

CDIIICs con-

''•'a loiind the /ix,.,t loii point. (Vntral
'> a sni;

""" '"• ""niinl, Init the patients aiv ,,„it

vision III, i\ f\"ii

I'lite iiica[)acitatcd to



'-

|)l>l,\<-i:- ol Till INI

\U. mvIIiml; .'iI I. N'l- lli'V .iiv in lllMcIl 111.' Vllllf r,MHllll.|n Ms

;, ,M|-...M In..km-- .l.'"ll I"" 1"I1.U CVlllHl.is tll.V MM- ..lll\

tl„. tlnnii tli.\ :iiv ;i<'lii,illv l....kiiiu .il .111.1 II. .HiiiiL: ,.:.. im.l.

TiuV tll.T.tn'lv oT..|..' .iIm.iiI 1i.'I|.1.>-I\. 1.<'-- < 'f
. '

1

1
•
!•' I

xi.i„M .l...'s II.. I u-mmIIv ...cur mitil tiflv ..r mxIv. I.uI mm..ii

,ii,,v lie I..s| r.nliiT tlir.-u-li .alar;.(tons .liaiii;.- ....niTini:'

ill t lie I. 11-.

OnlillialiiKiM-.iiiii' .A.iiiiiiialioii .lii.u- aU.i a \.r\ i-liiiiac-

Irn-li,- ,,l.l.,r.' (I'lat, \I. .
Ii.th.' /..n.' all. .I..! I In- ivl ina

is .lii,l,l.,l uilli -niall i.'t-l.la.k s|)..t>. r.-.nil.imu Lone

,ni|.iiM'l.'s ..I -~,,i,l..|-. 'i'lii'v aiv toini.l .siH'.iallv alou-;- Hi.'

cMirM- nflli.' v.-.-l- ./-./. p. :WiS). A- 111.' j.iuriu.'nt tV.-ui

||„. ivtiiial piniiHliI .•l.itli.liiiin ini-rat.- int.. tli. -M|..ali.lal

|,-i\.T- tlif .iiitli.'linin ilM-lf l..'<(.niis .l.c..l(.iii-i-..l. -.. Iliat

11,',, ,-li..i-..iilal \.—.U aiv now vi-il)!.'. aii.l lli.' Inn. In-

,.,|,,Kar- t,--.'lat.Ml. 'I'll.' l.i-nu'nt -.put- uin.li li.' n.'ar Hi.'

retinal \.'>-fl- ar.' -.'.'n t.> 1).' antcri.)r to tlicni. -.. Hiat tli.'\

lii.l,, II,.. ,...in'-.' ..nil.' \. '-.•!-. Tlu'iv i-no,|iu'>ti..n.tli.'r.'-

inr.'. ,1- h. th.'ir I'N.'u't |)()-iti..n in tli.' r.tin.'i it-.'lf. In tln-

,-,.-|,..,'t tlH.v .lilK'f fn.ni tin- |.i,i;-nicnt .ironn.l -|M.t- ..!

,.l,„|...i.lal .'.tn.i.hy ('/./. |..:i-")!)). i.. "Iiidi tlii'ivtinal m-c1-

caii he trai'.'.l owv tli.' -pot-.

In till' .'.'irlif-t -tan-i- it can he pro\.'il that It i- .-i /one

oftlu' r.'tin.'i Nvhifh i- atl'.'ct.'.l anil not the nio-t .•interior

part, tor normal r.'tina may 1).' -.'.n at tlu' p.'iiplu'ial limit-

of th.' oplithalmo-copic fi.'Kl- In H'«' ••''i' -^'Kii'''^ *'''^ "''''"

,liinini-h.'- /..-/' p<i^-<'i "'th e\t.'n-i..n of th.- <li-v,'.-.' to\\ai(l-

thf ccnti'c.

A- the })iii'm('ntation incrca-i- and tli.' retina hccomc-

„u.i'.'
,-in.! mo;-.' atrophic th.' -an-lion c.'ll- arc -Ic-troycK

thil- l.'.'i.linu' to ilce'i'iicration of Hicir axi- cylin.lc;-. \i/.,

th.' tihr.'- in th.' n.rvc tihrc lay.T of the retina aii.l the

lil„v- ill the ..pli. ii.ixe. Opti.' airoph\. t h.rrloi'.-. -.'t-

i„ an. I -radiiallv in.'i.a-.-. The .li-.' exhihit- the

char.'ict.Ti>tic- .)f prnna.y optic atrophy .rnlr p. W.) .
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I'l.ATK \I. (7;./,„v/,. :ir2.)

U'tiniti^" p, anient. .;a. N-.te the 1kiii('-C(.i(.iis(;Iu slia|ie.l s\h<{h of
ri'dn.il |)iL'riiriit:i!inii. Ohjih.' to tlii. mi..M;iliuii of |,i-nii'Mt froni the
retinal C|iitlMlniiii the clioroiilal vessels lifcoiiie visihi.'. Ki._r. 2 shows
the /.iiiiiliir.li-triliiitioii an.l ihe well-miirUcil aL'-te-atinn (jf iiiiriiiriit

111 retinal pcrivas.Milar spac No'c the <\7,c of the ri

specially arteries, and the pallor of the ilises, whieli fhould
bo rather more vellow a' HI waxv-loo kill'.'.
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1)I>I:A>I.S *)| ( IIOUOII) WD MI'iinx :57;j

'"'• I- nul ,|,|it,- t\|,|,;,| .,1 11,1- ...li.lih,,,,. Tl,, ,||„. j,

I'"''- ''"' -l<l"l.l MIUIV IImII \,|I,,U,.|, ulllt, IImT. I. II,,

•A'-- ..I (il)i<M„ t,,Mir. ImiI III. v,.m|s ai-. x.tv small ami
llin-ul.lik...

Ill 111. lat.i .ta-cs Ml,. inihilK.n rt t|„. Kn. .,i(i; r.. 'H,,.

'.
I'l""l'--I .ataia.t uln.l, ,. tnn„.,| ,. a v.rv h|,i,.al

'""" o'l'i'-UToMx,' |.usl,.n,,r,.,|tual rataiact. -,'.111:^', „, I,.

<<»iil|tl.l,- ojiacilicatioii of tli,' ,iiiti\

'ri.r ,an>c ,.|ivti.iiti. |,ini,i,.nl,.sa i. iiiik iiou n S.v.ial
"'•"il"|--<'|- Id.- >aiiic taiinlv aiv ufl.n alUct,-,!, an.l ,•,„,-

-•iii-ninitN nl III.. pannU ,. ,,..1 ml, ...(m-mI . Otl,..,.

iii'i'ilxi^ «'tll„. tamil\ aiv Inmi.l ik.I iiitr..,|,i,iil
i \ I., -iifi;.,-

''"Ill iii-anilv. .|,il..,.ss. ,,r.,l|,..r.,-n> „f m.iilal .i.l.mi v.
'"'" l'"'""'^ '"'- fiiii'- ilraf ..1 .i.af aii.l .Irniil). aiul
•M'l.iic.s .,r...n.|.ral .liM.as.. ,„ ,.C .•oi,-..mlal aii,.mali.> m
tlu' .so ..!• oth,.,- pail. ,.f III,. I„„|\ max !,.. |,iv.,.|,t. („,,.
-.iiital .\|,|,ili. may pnulucc .imiiar ivmiK.. IIkmi^I, tlicM-
cuM's arc s,.|,i ,,,iit,. typical [ri,l. p. ;j(ihi.

ln,iii,i,u/ i> eminently niis,ati.faet,,rv. mikv imtliini;-

"''I"'"- *" ''•'^'' •' 'l<<i'i<'.i intln.-n... ,ip,„i'tl„. ,.,„i,m. ,,r tl,e
<l'-'aM.. Stry.imine hy tli.^ month or l,v li\ po.ieniiie inje,-
ti..n slioiil.i Reemploy,.,!, an.l tl.,.eon.tant'r,imiit lia- h.-.n
a.lxoeate.l.

l:,/nut,s p,<iw,„tn.,„ sun pi.jm.nlu i. a xalit'tv of th..
«li>case uitli tl,.. .am., svii.ptonis, l„it uitliont viMJ.Ie
I>iK'i'.'ntation ..f the retina. It i. pn.uTessue and l.a.ls to
"I'tx' •itrophy. therein .litK.rino- from runnnntal i„,iht
I'lnnhns... u|ii,|, is a rar.' here.litarv <li>ease «it|i,„,t
<'|<hthaliiioseop„. sio-Ms, remaining >tat'ionarv thron-l t

lite.

.Mlie.l to these coii.li tion> is n/niinx puiirtat., ,tll,rsrn :.

I" "l"cii, "ith>imilar>ymf)toms, th.. retina ^ho^^s |nmrhv(K
"f Mnall uhit,. .lots .l,stril.nle.l tairly iinilonnlv ..ver lli.'

" liole fiindds.

S'lreomu of the Choroid. <..• n n. }..
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:}Ti DISKASKS OF 11 IK I'.VK.

PlIIMMi"! Al-Kll lll)S> Oh lllh; UlllNA.

Primary Retinitis, in its most m'Viti' iiiaiiitcstatioiis, i«.

iilinost aluavs llic ivMilt of mhuc jiCMcral (lisca>c. and should,

tlicivfoiv, l)c pro|urly rioai'dcd as a ^viiiptomatic disease.

It is jnohaltle that sljoht iiiHaiii'' .aiou of the retina may

l)e caused 1)V overuse or iiiisu>e of the eyes, Init thou<,di

M)iiie of tlie sviiiptoms may l)e ascrilxd to it, ophtlialmo-

xopie sious are vantiuii; or so httle marked as to hi'

aml)it;iious.

Hetinitis in n,.|ieral >iive> rise to tlie folluuini;- symptoms

.•uid sinus, oidv some of \vhi<li nei'd he present in in(hvi(hial

cases. There is usually some Change in \isual acuity.

Harelv it is increased in the early staii'es ; more c(nnmonly

it is <liminislied throughout. 'Tliere may he conccnti'ic

diminution of thi' field of vision, o!' scotomata may 1k'

present torrespondiuu; with tlie areas specially affected.

There mav he metamorpiiopsia. micropsia, or macropsia

{i-idr p. ;U)()). The iijiht sense is diiuinishcd, and i)lioto-

phohia mav t)e present. Pain is almost invariably absent,

thonjih disiomfort may he complained of.

'I'he ophthalmoscopic sioiis may he ditfiise or localised,

'i'heie may lu' iii'iieial <c(K'ma, inanitestinjf itself as a taint,

diff'.ise ha/e, ohsciiriiiu; details, so tiiat the normal l)rij;ht

re.' appearance is replai'cd by ;• paler cloudiness, often witli

detiiiiti' white streaks, esi)ecially alon-;' the course of the

vessels : or there mav be circumscribed areas of t'Xiulation.

The 1 tter a|)pear as white spots, discrete or conHueiit, or

yellowish pla;|ues. varyint;' in size. They are not piiiiiiented

and the edees are ill-defined, so that tiieiv is little daiiiivr

of inistjikiiiii' tlu'in for patches of choroidal atrophy. The

1,1 1 \essils Usually sho\v marked chaii_i>x's. The veins are

distended, often irrei;ular,darkir than normal, and tortuous;

tile .uteries ;uv less altered, but the finer branches are also

Icrtiio'.is. Hanuirrhaii-es arecomiiuMi, tliou<.';h Mieyarenot



DISKASKS Ol- ( HOKoii) AM) Hr/riNA. ;5r.

'" IIiiiiiscIn- s (vi,!,.,,,.,, of
'iii.i; III 111,. >M|).T(icia| lav.T> tl

|)iiiii,u-v ivliiiili W U'li (iccnr-

tiatlicn cdi-vs, sifiialcd

V'-.K; „l„.n i„ tl,,. ,1,.,.,,,.,. Jaye'is tl

'» lt,.r i|(.|iii,il cmt,)

i<y .ir,. Ilaiij,.->iia|),.,l, witli

i».trlK.nlarlyHl,)iij;- lli,.,.<,i„.s,. oftlu.

lev arc roiiiid. wifj,
iii-

Tl II' optic ii,Tv,.. hcii

'"iitiiiiiity \»itli tlic rcti

i.y" III aiiafoiiiic il ami plivMOIoo-ical

occurs t

/' tnil/i.-:,

o a iiiaikcl ,.xf,.Mt the oiidit

la, otf..|i MitfiTs uith it; u|„.i, tl IIN

ion is calli'd iiciiro-
1 lie III

oticii ^li,)\is a radi;

'>' nitasiirably sU()ll,.|i, ||

ill til.

'"-'" "' "" 'li>'' is t!i,.M „l,scii,v,| an.i
d sifatioii. 'I'll,. ,1 I-"'' i> led, and iiiav

loil-;ii sc|,|,„,,^ jf,,^

'oiiditioii kiiouii as clu.k,.,! d
l^'tinal atn.|,liy. u 1,1,1, tuli,.u

• I', so iiiucli as

IsC

noun In- |)eniiaii,.|!t wliitisi

'vere r,.tiiiitis, ]>

I or vellou11,

IllllllllltlOl I 111 t " ^-i/i' of the \,.ss,.|>

iiorileri',1 \)s wliitt li lies.

II !< sin-iis of advanced atrophv {rl,lc

U' <)I)tlC di

opacity, uiti,

uhich ar,. oft,.),

SI' niav sli,)« al

ilO).
II lias alrea.ly JK^eii pointed ,.Mt that ivtinit
i'K'iiHy the .ynipt,,,,, „f an int,.n.al ,|

Is Is l||i.>t

iK'letc V iisiiuilv l)ilat

isease, It

eia! 'l"l

Is

.insiiin' tlie condit

le (lis(.as(.s iij,)>t

iiiifia. dialK'tes, and l(.||

ion are syphilis, v isciilai (lisea.se, ail)

coniiii,)ii|\

cieniia.

Tl II' frrdiiih'iit ,)f retinit

'iiipl,.|e rest and 111 c,)iiil)atin>)- tl

Is consists in ifivino- tl le e>i':

M" '111' u'ciit.ial disease wiiich
n,. calls,. All near work is torhiddi.n and tl

pi'ot,.cted with siiiok,,! .rj

le (.ve^

.'i (i.ti

^^lassis, or ev,.ii confiiienient in
'^'"••'' '

"• ^Vheth,.r,lii,. t,.sv..hilisoriiot
'""' K-lidcs are -..iven ^^iHl a v ieu t,. ai.lii.i. tl

ini'rciirv

Mil

•II of ,.\iidates ami rest,,rini;- tl

I'oMs, if this is affect, •(!. .\iei

IV||;(|

lu

r,.tiiiiti> 'I'l

le re; hsorp-

H' transparency of tl,,.

finy is contraindical(.d in

it'se means ar,' supplement, •,! hv piirna-
1^. diaphoretics, and tonic,

'I"' '''"'"I vi'SM'lsof ther.linaar,. pec„liarlvsiil,i,.,.t t„
-li-.'is.. Ill retinitis.

,
,artlyasn factor in the, nHanniiati.'.i. I.nt

"""• '•' '"•"^'y •'< ••' 'oncon.ifant of yvn. ral .lisfinha,,,,.
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Ui DISKASKS OF 'I'lIK KVF.

()! (liM;;>c. It will Im' ucll, I l:(ivtinv. to (iixii-^ til"

couimoiu'i' t'linii'. of v;is(ulnr (IIm'.'im' nt' the ictiiia iHt'orc

j),•^^ill,^ on to dcscrilK' the cliii't' 1 y|H's of ictiiiiti.s in •^rrattT

• Iftnil.

Vascular Disorders of the Retina.

Ansemia m.iv he part of m'licriil niiifmiu or <lnc to

local iHiiscs. It mav he Midden or slow in onset. Sudden

anaMiiia is set'n in eniholisni of the eentral artery ot the

retina (<i.i.) and in (|ninnie anihlyopia (7./'.). ()|)hthal-

inoseopicallv thi'ie is oreat attenuation of tlu' retinal

M'ssels and the optic disc is pale. .\n;eniia of slow onset

i> sei'n in atrophv of the retina from any cause, such as

pre\ ious retinitis, and in di>-ease of the \fssel walls as part

of ;i iicncrai sasculitis. In hoth cases tiie vessels are

atteni.ated, and sometimes in the fornr^r and connnonly in

the lattei- the walls iK'come thickened and \ isihle as uhite

lini's l)or*lerin<;- the red hlood stream • eventually the

\essels mav he tiaiisformed into white strands or may i'\en

dis/ippi'.ai'.

Embolism ot the Central Artery of the Retina causes

sudden and com|)lere retinal ana'mia. The eye. usually

the left. I M'lomes suddenly (juite hlind. Kxamination of the

fundus re\eais ;i \erv tv|)ical picture ( I'late XII., Fiy. 1).

'i'lie larjiX'r aiteries are ri'ducod to threads, tlie smaller ones

.•ire invisible. The veins are little altered except on tlu'

disc, where thev are contracted. Within a few hours tlie

retina loses its ttansparencv. U'comint;- ojjacpu' milky-

uhite, cspeciallv in the neighbourhood of the disc and

macula. Owinj;' to the opacity of the retina the outlines

of the disc, which is ai)normally pak', are olwured. At

the fove.i cenlialis. wliere the ii'tina is extri'mely thin,

I h< reil reflex tVom tlie choroid is \ isihle. It .appears .as

;i round •' cheii'v-red " spot, pifsentiiii; ;i stronj;' contnist

to tlie eloiidv while hackglouiid. 'I'lie p.tuliur tint of tin-
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i'T,ATK XII. (y-i/w-r />. arii.)

Fi.'. 1, Kiicl)uli-Mi nf ilir rrnti;il ;iiicry of ihe roliiiii. Nnle thu (i'i|>'!iia

iif llir iviiiiii ;il tilt' |MiNleriiii puI.- iiml ttir '• chcriy-ntl " s|Hit ;it tlif

i]i:n-iila. Tlif vcs-icls iirc ruitucid in si/,i:. Suljrswiuuiilly tlic disc

iH'cariie iiti(i|ilii('il, anil tliu vcsscK >till siiiallcr.

Kig. 'i. Tliiniiil)o>'is of tlio (iitral retinal vein. Nulf the (li>li;iisioii,

i.'oiivi)lutiiJii. and iircu'ltlarity of contour o? the vein>>, and tlii'

retinal hii?monlia'.'e> ami exiidiitee.
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!)isi:.\si;s oi' ( iiouoii) and invriNA. :;7T

sjidt is (liir l() t lii> colit ra^l . Ill I lie iii;i|<)iit \ (itCiM-- t lure

i-- 11(1 liii'iiKinli.'t^c licic, ;is \\,i-. once I lidiiiilil , llioiiuli

li;i'iii()iili;ii;is lific .'iiid in tlic iiniiicdiatc iiciu'lilioiiiliood do

occur rari'lv. The contrast xinictinirs lirinys into relict'

miiuite lilood \esseK near tile macula w liicli are otlierw ise

in\ i>.il)li'.

Sonietinies tlie olist met ion to the hlood How is not coiii-

plete, or tlie flow iiih\ Ik- partialK restored in the couiNcof

a i\'\\ da\ s. Another peculiar phenol neiion iiia\ Ih> oliseised

or iiiav l)e iii'hiced 1)V gentle pressure upon the h'IoIh'. In

some of the \('>st'ls, iisunlK' Nciiis, the column of blood is

hi'okcn up into red Ik^-kIs separated l)v clear interNpuc'cs.

'I'lie hea(l>< moNc in a jerk\ fa>liion throuj^h the \cssels,

sometiiiR's in the normal direction of blood How, somitiiiR's

ill the opposite direction. If the \eiiis are easilv emptied

of hlood or aiterial pulsation is produced hv sli(rht pressure

on the e\e-l)all it is e\ ideiice of incomplete l)lockaj;'e.

The retinal (edema or possihiv coairulation necrosis takes

se\eral wet'ks to lear up. The memhraiH' rcirains its traiis-

pai'ciicv, hut is com|)k'telv atrophic. The vcssi'ls are

contracted oi' reduced to \\hite threads. TIk' disc is

atrophic. If tlu re liaxc Iweii liJi'morrliafi,'es spots of

den-enei-atioii replace them, ;uid cholesteriii crystals and

liiifineiited spots mav 1k' seen in the papillo-iiiacidar reifioii.

In some cases a ct'rtain det;ree of central vision persists

in spite of a|)pareiit complete occlusion of the central

uteiy. It is due to the pi'eseiice of cilio-retinal arteries

i//./( p. 148) \\hich, when present, al\\a\s suppiv the

niacular reirion. and 'latiiralK' escape occlusion. The

I'eiiiainder of the field of \isioii is lost.

In other cases the emholus is aricsted in a hranch of the

iiiitr.il aiteiv. The area supplied hv this hraiich is then

itltcted alone. In the earlv stay;es the corres|)oiidinn'

-lotiima is UsualU somewhal iudeliiiiie, hiil latei it settles

litiwn to a permanent sector-shaped deft-cl.
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Wli, I, prM.jili t li'_;lil 1-lci-l llii |in|nl i- l;irnv .-11111

111, iliMil ii.-iiliiiii In li'^lil \:n\- III -mill' (••i-i- ImiiiI |h-i

(rlllKin of ll^lll lll.l\ 111 |\
'J,
.11111(1 III IIk li 1ii|i(1I.-iI rcu,lull (ll

III, |i,'|,| : ll I- |Mi>~ilil\ ,lih l(. |)iiti;il c-LiMi-lniM-iit ,it

, ,,||;||, IVli ( IICIll.ll Ulll. 'I'ili' ml IMnilll,-|| tlll-lOII I- iH)iiii.-il.

.•|.. iiML;hl I H' .-ml ici |i;il i 1 1.

|'.iiilMp|i-iii ,pt tlir i-,iili:il ;iil( r\. Hki (iivhral rnihdii-ni.

I I... l-i

:iii,l wliil,- -col^ "1 .1, -.111 1. Ill

(M.iir. Willi niltr.i! -.I.lio-l-. r^|K(i,ill\ if lli.iv li.i> n''«ii

IV, -ll ,'li,l,K;ir(lili-. 'I'lll- r,l( loll-. ll<)»c\, r. \.T\ tVr,|l|.|ltl\

,., I, -rill. ,111,1 ll i- iiicli.-ihlc tli.it liin-l ,-.i-,-.HV iv'il\ illlr In

ll,r,.iiilin-i-. 'riirn- li.i- li.fii ( ii.l.iitc iiti-. Idle I,) -vim-imI

.-nil 1 i.i-clrni-i- tioiii ii>-|iliriti-. A(.. nu\ llir .ilivail\

ll.,|.,,,u,,l luniill dT 111! \,—,1- h.l- iMC.iiir -lulilrlllv

,„-,.iii,|,.,|. 'I'll, oii-i I Hi,i\ li( 1. -- r.i|ii,l HI -licli CUM'- .•lutl

|,iviv,lr,l li\ |ir, ni(iiiit,ii\ -\ iii|ili)ni-. -luli m- ,)1i-( iii;iI loii

(if \i-|,iii. ,\c. (Illi,i ci-i- r, IhIcI- il pliiliililr lll.-il (III
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niiidil lull iii.iv I •' illlr ^iiiinK I

' li \\ . a I Im (ii\ u I

III ^
I

). I - 1 1 1 III hr \»aiU III II

Hell .III (iiiiil s Jul >iilili' liiii.iiK.ililc I'll

III' rmiilll inn li. i~ hciii iil)-.ti\ I'll .'!( ai'T

'"'''II '" ''i-li'x. Half ca-

I'll" Uii- i.f the (Tiilial aril I'li-s lia-.c I

\ai \ llln Cioii

'" '>' ^iiiiiiltaliiniiN lnJ.iliT;

/ ; • iiliii' III i- ^rli

HTM I'rcuiilrij.

'"Ill "•' iii.\ •i^ail. ImiI alli-nipU >li,,iil,

'" iiiaili' Id i|i'i\,. til, ,,l,^(|.||,.t ion nil ilili) a Ic

I'lVlllcli i( III,

iiii|i.nlaiil

If ca^f i> >i'fii fai'U,

iii'iili'. iiia^sauv ,.f 11,,. u-|,,Ih.. am!

Ililiaial inn of aiii\ 1

I'liiia lia\

il pai'arfiit i^ 111 liif

•• llffll flll[»l(»Sf(| Ii)l' Ihb pllI'lKlsf

iiifa>iirf-~ iiiiist I If ailoptipti'il u itliiMil ilf la.

Degenerative Changes in the Retinal V
'III llli'ir Illt(|•f^l ;i- .-i 1

CSSels, apaii

•'If nl III,. Ill

ix-al inaiiiffNlatioii nf ,| l•^f;|vf,

iio^l llii[ii)il.iiif(. in ^fiifi'.-il pI'lll'IHI^js.
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1:1

in.iv lir lilt tii-l ( uilcn.T ol .irt.iii)Ml.iusi>. |i(>iiiliiii;- lo

llir (l;iiiu( T c(t .(ivlnal lijiiiiorilianv, anil Midicat in;;- Imc^

ot tivaliiinil whicli ina\ [tiolniiM- lit'c. I'liduc toil luisits

of tlif \(^>i i^ 1^ "I li" ^i^nilii aiicc iiiil(-<-- acioiniiaiiifd In

oIIki- ahiionnalilits. ^iicli a^ iircuiilaiit y in tlir >i/.f and

1)1-, adtli of llir artriir-., m. that tlic\ pitMiit a headed

anneaiaiKi'. Minnie luihais anenr\^m- are >een in rule

I'K;. I>-^. Kitijllll M'ill uilli rliurilliill-ly I IlifkcUn I wall iiimI

i]:iilov\ luiiM'ii. ^Cciiitv.) Thr [K-iiMix-uUir l_viii|.li >|iiici' is

.llhltr.l.

(aM>, 'l"he normal liiilit leHex from the vessel walls i^

often nmi>nallv l)rii;lit and l)road. especially in \essel>

at some distance from the disc ("silver-wire"' aiteries)

ll'in'. lN(ii. I'ndei- normal c()i\ditions it is possiiile to

see a vein thr(ni!;h an arterv at a point of crossini"- ; in

arteriosclerosis the arterv lose, its translnceiicy so that the

vein i^ ohxnred. Moreover, the artery exerts an ahnormal

pii-.^nre on tne vein> so that the hlood Ho\\ is ol)strncted:

the vein seems therefore to slop at tile crossing :liul is



i)i>r..\>i> ()i ( iroHoii) AM) m/riNA. jsi

'IV (li-trll(lt(l (III llic (ii>|,il side tl

iif disc llf \tliis |il;i\ .iKu (A

IIKC, " itil MltcMllttc ((lllstrict

.III on tlic side hnv.ilil-

liliit ii Im;mI((| a[i|)(jii-

oiis niid dilatations. M ore
|i:nii)iin(c( I cliaM'Tfs make tli, uallsoC tlif \csm|s \isil,|,

II lli.il llic l>|ood (oliiinii. often nairou.'d, is ix.i.ndcd |,

uhilr lines, til,, thickened til noils wn
:i\ ;ifli(t Itotli art

11^ (I'l.U. ISN) ; II,

(lies and \eins. usiialiv onlv inili\idi

\ esse. Is, in a portion of I iieir course
( |.'i.rs. lH(i, 1

'I'lie cliaiiijes indicated lead t

«7).

of tl le \\l\

o increased |)eiiiieal)i|it \

.in<l increased internal picssui-f, due t,.

;ei„. nil disease, supplements this defect, and causes undue
Atra\,.isatioM of lyiiipli, and even Iwrniorrlia.re. Oid.'ina

retina tliu> ai- M's, manifest iiiiT itself a
>p.uity .iromid the disc, or in s|„,ts aloni; t

Hi

s .1 yrevish

K' eouise of the
rmorrliafres occur as lin.'ar striated e\tr ixasa-

liniis alonjr the vessels, or as round spots scattend oxertli
Inn

Hyporsemia mav Ih' arterial or venous. Arterial
ivpenemi.'i, cliaracterised by fulness and tortiiositv of the
trteries, aeconipiinies not only iiiHammation of the retina.
ImiI tlM> mtlammation of iiei<r|ilM)urin<,' struct

illy the uveal tract. Venous I

illCs. cspe-

ly dilatation and .rreat tortuosity of tl

lypera'mia, charucterised

!<• \eiii.s. Is tl
ICsU

due t

It of impeded return of I)|„,mI t(". the heart. It mav I

<> -^'eneral venous con^a'stion. s,.cii in its most extnvme
1(11 in m conjrcnital maltormation of tlu' heart, or to local
'.luses. The latter most commonly affect the veins in tl le
["•nis opticus, as IS seen in moderate deir,-,.c i,, olauconia
""Inpti,. u..uritis. and in extreme f<.rm in thromhosis of
'!" <<'ntml vein of the retina Increased intraorbital

sine, as from a tumour, mav h1 so imj)»-de the exit of
ilood from the eve

Hoemorrhages from the retinal vessels

'mal or int ra-ret in.d. I'rr-niuMl ,„ snl,lni„l,]„l

W/,, are extnivas.it ions of l)lo„d iK'tueeu the ret

ma\ ore

IhCIIKll-

iiiM and
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Ill, liv.iloiil nicinlii.iMi III tin- \ 111 IVII1I-. 'riir\ .'iluaVv

,„,ill III Ihr inliililmm liiiiiil nt'llli- lil.i(lll;i. •illil ale ll-liallv

l.iioi . 'riitv ail nniiiil al tir-l, liiil i|iii(kl\ Ix'ciimr luiiii-

>|,|i, I II al. t 111- ii|i|ii ' iiiaii;in Ihiiim- -tiai^lil ; t lii> i^ ili:r In

llMilliit III ufi^i'^ ( I'l-il' ^^'l'-- l'^- ' >
(»r(a-.l(iliall\ tun

,ii, ii |i;i iiiiirrliari- niav !« >ii n in llir -anir i m-. 'I iicv aic

L:,ihirall\ ali-n|l«il uitliniil (aii-lli^ |ir niialn ill ili|iir\.

lull iiiav irciir. Iiiira III iiial liaiiinirl'aiii'^. in aliiail\-

unlit iniicil. air -tiiatr ni llaiiir Nliapi'il ulnii si|ii,il,i| in

Ihr iiir\r lihiT la\ii. rminilril nr iiii'unlai ulnn in the

(Iccini' laMi'N Of 1m tun II llif iflnia ami ( linrnid. Intra

retinal iiaanorrliams arr al)-ni-lx(i \ir\ -liiu|\, L;r''"iii'illy

iHiniinnu' uliilr. rarely |iii;iiieiileil.

Itetina! liaiiinrrliam- are iliie In iiiaiiv cailv-. Must

rri(|ili lill\ tlie ve'-M'l ualN are ueakilieil li\ eemral ill>ea>e.

wliicli iiia\ 1k' a \a>eiilar iiii;eniral inn due In a^e nr to

alti till (niii|)ositinii ol'the lilond. a> in |)eriiicioil- aliaaiiia,

leiieaania. >ci;i\v. |)nr|)iira, -e|)>i>. alliniiiinnria. diaU'le^,

|)lin-j)liorih iiniMinini;. vVr. Anynl Mie ( miim- leadine- to

retinal li\ |ier;i'niia niav ti'ixe ii>e, - nndaiilv, tn liaanor-

rliaLi'i-N. Ti-aiiuiat i-sMi is anntlier can e. and i^ nt'ten re-

•>|)nn>il)le t'nr M'lV lAleli-ive e\l ra\ a^al K m^ nf Mood, u huh

iiia\ l)nr>l tliroiiiili into llie \itreo'i~ 'I'n tlii- caleLinry

iielnUL!,- the |inNt .n])eral i\ e liaiiinrrli:: -
- When I he '^\i>\x-

is ()|)eiied in iiertniniinii eataivet e\ '
i ai t inn. nr, s| i|| more.

irideelniii\ tor ulaileoiiia. the iioliiiai oi raised iiit |-aociilar

tension is siidijiiiK reduced to /ero. The inl raociilar

\essels then dil.ite. and L;ivat strain i> thi-ouii ii|)on llieir

walls. If tlii'se are diMased. there is nincli dan^ir of tlnir

iMipturinLi,-. Con^-ideriiiii the ap' and condition ot IIicm'

|)atieiits. it is siir[)ri>iii^ that hicniorrhaiie is nnt ninre

frei|nellt.

Venous Tliroinliosis \iia\ aliict the cenlial vein ot' lln-

retina i I'late \1I.. I'lii. :>') or one nf its I,ranches (I'ie-. IS!)).

Ill the fniiiii , ca>e the nhst I net inn Is always jiist lyeliiuil
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I'LATK Xlll. (/>i/,inji.:W2.')

Kiir. I.

—

Sulili.v.ilnid liiciii(irrli:ii;(', '.m; hours •ifk'r [irubablv time of uti-ft.

Kiiiir niiiiilli> l.iler the ptititrit wiis repDrtcd to hiivf <|uite rut'uvtTuil

Kiy. _'.—• Hotinil is iirulifcraiib," sliowiny i liu origin of the iii;w-(ijj-mi;il

tibroiiR tisMic ill thf fsiVdnrilc -itiiaiioii iil or iifiir (hi; di . Th.
\mxfif stictch farw-iird- into the vitjeou^, a feature which i-Atinot be
aili'(uiitL'ly rtiiiesi'iited in u dra(>-iiig.







i>isi;.\si> ()|- ( iiouoii, VM) i{i:ri\.\.

lif l.'iiiiiii;i cnhri All li If \C'il|s of III,, ivlill;, I

'H"nn(.iis|y .no(.i-ov,| uiH, |,1,„„|, nud cvl

MCdIIIC

Ml
\l ivincU tortiioiiN

"••<l '-ai.... at niiiui.Mial)!.. s,„,K, >,, th;.t th.^ ivt Ilia Is

I'll "itli iia'tiiorrlianvs. Sioht is niiicl

*iiiiii! f\lia\asali(nis
(

I iin|i;niv(i. and
I ha II \ li-.liii\ :l ciilir-i

i"ul'- l.iaiicl. is l,|,Hk,.,l 11,,. ,,.,!, |,',a ai„|

liiiiilcd to til

W 1(11

ha liioi I
i|a"'(

I- ana snppii

ii" iKcoims atrophic, and M.,.oiidi

I'l'l"''! I'.v til,. v,.|,i. -I'l,,. a||;.,.t,.d

("V iiiionia ciisiif
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ill !i (()ii>i(li r;il)lc iiiiiiiIm'i- of Hie caso. |irol)al)ly oxviii^' to

i> coiistitiii'iitM of the iiitnioruliirlie iiicicaM'd alhiiiiiiiioi

>iiallv cldf'rlv, \\itli cardiac or \.'

]viii|ili.

'I'lic |)aticiit- arc ii

ciilar <liMa>c, often induced l)y iiepliritiN. 'l'lironil)o>is

iiia\. lio\\c\er, 1h' due to local cauM's, Mich as orliital

ciHnliti>, following facial e!yNil)cla>, Ac.

Special Forms of Retinitis

Syphilitic Retinitis.

—

Svpliil i> i> one of the connnoiiot

caiiso of retinitiN, l)iit it is iiMially a secondary retinitis,

acconipanviiin' disease of the choroid (("hap. WII.). It

a priniarv retinitis also, and in this formhowever occurs as

svphilitic endarteritis is a |)ro!uinent sign. Theiv are

opacitiis in tlie vitreous, especially in the posterior part;

tlie i-etiiia is clondv. particularly in the neighh()iirh(M)d of

till' disc, whicli niav nv luperaMiiic. White spots may Ik-

seen 111 rlie luaciilar region, amd vell(owish or w liiti

often hounded l)y pigiiieiit, at the peripliery of the fundus.

'I'he vessels niav Ix- degeiienited (//(// |). JJTJ)), with whitisli

exu( latiloiis alontr their course : ha'morrliages are rare

Everv transition is seen to a condition much resem-

hling choroido-retinitis pigmentosa {riili' p. .'J70), hut

seldom showing such a characteristic distrihution of the

niirilK'Ht.

>n,'I'he suh'n'ctive symptoms are defective central visi(

night hlindiiess, irregular a,i<i concentric contraction ot

the field, with or without central, paracentral, or ring

scotomata, and iiietanior|)liopsia.

n most cases tl le aiiiouii t of oviianisation which takes

placi' at the sites of the inflanimatory deposits of svphiliti

I'etiiiitis iv \,rv 11. hut in suini- cases there is a w<11-

niarked tendencv to the foiiii.'ition of new Mood vessels.

T lese 1 lia\' not Ik' li d to the retina itself, hot ma-,
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ixttiid into tlif vitr

•"V lu'I(i to.rcthcr l)v

coils, foniiiiu '•(•Mvoliitcd coils. 'I'l

'isMic (cf. Uc'tiniti

\\u

11 'ic(|iiiiv(l sypliilis the ,\

'} 'i "111111111 )|' (Iflicat

piolifcniiiv

ll'V

f ((niiU'ctive

" y<.ars after infceti,,,,
: us.iallv lu.tl

'>^"iM' iisuallv occur

•7 *'7'''»:''''"- '---s alone um.ctc,l, showing, a .,,^- - .p.^.n .. n.,nu...o.i. .^

1"^'" nt lh,s form shows a -W tci.lnicv to ivlapsc
c'tmitis ,s not u.iconiM.on i„ coM^..„ital M-pliilis. Sud,-^-;t; '>tt... show a d.isty <,r ,.cppcn^ discn'tc pi^,,,,nh

'

;'^'"-::'^;''-^^^'-i«ni>'-y,asso<.intc,i.,ti,'t
,

;:""''^';'" of the f,„„I„s in this situation. It is onh ,

;>;.-.ahlefVon..hat. ^

>
tlu ....ater a^.^r.v.ation of the pigment. In more

•'-". ef.>ni.sthe,-ea,vv..IIowisli.,.e.lan.n.la<.k
spot, at 1

p. •)> c.. (anteno,. retinitis), a condition of> „ ..,.,;
^>^.t,al keratitis (.,,,,,o,,,,,Ha,^e,-,..v^^^^
l>"t<'-YMay Ik. seen, ortlie condition ohsen-ed in the
"<l'"<'e,l form may he fnllv ,ieveI<,,H.,l

Albuminuric Neuro-retinitis. in its most tvpi.al form

rr "" ."'"''-'""-P- Pi'-t.n-e which- is ah.io

';"'"'f:""--''-"^-
''^tecl only in some ca.es ofiZ

'"'"•^'/•""."••- <»''"te XIV.). In addition to the .J,^..nsofrCnitis haziness of the retina and disci. ;-a and lwnn<..ha.es-the distil,.^

,;-u.o nlh^nit white ^

"Y;"''^''
''^'l'"-'*^ »'^' HotKly, with sof^ edges; the hUer

'-.lite,, inore sharply defined and punctate' The .li--„,u.d n- la,.e white patches or hv a c^nti .

-'7-''';- Around H.e mac.la are .nailer d ,t

;;;;';
l-td.es,a^.,silven. whit.,. Uadiatin, fV.m. *;:

; - -ue spokes o white .lots .„ fi„, hnes, forming; a star-
'l-'l <'frure, which is extremely characteristic. The-a -tself escapes, and the star is often incom re III

25
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Millie (Incciiiiii. he \i»cl> iiciur.iIlN >li(iw \ir\ (i( iiiiiti

(tciii'iK r;it i\i (liiiii^c^ {ii(l(
I

/, n. :}7!)).

All)uiiiiiiuric ritiiiiti^ l)v no iiunn-- alu.iVN (]I>|)l;iy> tli

t\|)ic;il picture. Often tlieic i-> ;i luiiro-retiiiit i> uliicli

exIiihitN no cli.'ir.icleri-l ir

iieuliii ti-. In tl lese ca^e^

features s|)i(iailv a>s()ciHte(l \\\\\\

tllere i> iiKiderale --wellilin' oi the

h a> ill tile choked (li>c of intracranial

(]i>eaM' more or le>- " idopi'ead o'deiiia and tiicnionha^i's.

diM'-Mldoiii M> MlIU

rreifiilar Iv scattered hfiuht while >|)o t> and iiat (lie> inav

lie prexiit or \\antin!;;. 77/'

lllilir ahdllld Ik c.rdllli IIiiI il

cri rij <iixi' III ntnii/ix.

ill v.lnte suo t- of alhii

niiiiiinc )'( tiniti^ ai'e cineth

coin|io>e(l ot e\ii(late>. wincli

are often Hl)iinou> ( l'"ij;. HM)).

'I'hev are >ituate(l ])arti('U-

tlie inner la\ers. hutarlv in

iiia\ he iire^eiit ni a II th

ivel>. 'I'l lere 1> NOliie

leiicocvtic intiltratioii. and

|»eciiliai' Nwolleii nucleated

^tI•U(•tule^— c\ toid hodii'?-

—

ai'i' found in the iier\c tihi'e

laver ; thev are |)rol)al)lv NaiicoM' nerve (ihro. The

^Midates and necrotic ri'tinal element > undergo fatty

dei;'eneration. The peculiar arraiin'cment of the >pot> in

the macula is attr'>ute(l to the I'adial di-^poNition of

MiillerV til)ie-<. hut it is prohahle that when the (I'dema i^

i-on>ideral)le there mav he actual radial folds in the

late. The

to \as-

retina, within which the e\ud;ites accuinu

cliaiiLjo 111 the l)loo(l \(>.>eN a re t lose common

laililis ill other ^niall \es>c|s. c()nsi>tiiii;' of eiido- am

pi'ri-\asciilitis and hyaline deeeiieration of the walls.

All)umin iric retinitis mav occur i;i .all fc-rnis of nephritis
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PLATE XIV. {Tofare p. m,)

in the retina. The natipnt frr„„ ,..i "'V,'"*-^'^"' <" white cxu.liite
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iiicludiiii; xcai'liit inul and |iii('r|Krul iicplirit i>, l)iit in liy t'tir

tlic iricatol iimnlHT of casf^ tlic dixax' is cliroiiic iiitcr-

stitial iicpliritix. 'I'lii' last-niciitioiifd t'ait iiccoimt-. lor the

•.mall i|iiantitv or cvfii total ahM'iici' of alixiniiii in tlic

iiiiiif ill >uiiii' ( ascs, 'I'lioiitrh flic dcj^rcc of retinitis hciiis

no ti\cd rtlatioii>lii|) to the natiiic or sc\iTit\ of tlu' renal

iiii^cliicf, \(t in all (ii>c> it> [irociicc is of irravc >iirni(icaiicc.

'Tin- retinal (•hall;^e^ inav Ik' the tir^t cvi<iencc of renal

di^ea^(^ lieiice the cxlrcnie iiii|iortaiice of their diM-o\civ,

which is acceiitnated 1)V the fact that the majority of

hos|)ital |)atient> die in from ^i\ lllollth^ to two yeai>.

'I'lii- rule doc^ not applv to the scarlatinal and |)iier|K-ral

ca>c>. In the latter the proi^no^is i> woim' tlie I'urlier the

onset of the ri'tinitis, hut foituiiatelv it usually conimciices

ill the later months of prcifiianev. The artificial indiic-

lioii of al)ortioii is indicated, and usually has a prompt

heiieficial cHect.

Diminution of \isiial aciiitv is commonly the only

s\iiij)t<*m complained of, and, as mentioned, may lead to

the di.scoverv of the renal disease. (Jenerully the history

of severe headaches can he elicited. 'I'he condition is

almost always hilateral.

It is important to note that transient hliiuhiess ii;av

occur in the coni'se of neph'-itis, I'speciallv associatt-d

with ura'iiiia. In these cases the ri'tina shows no ahnor-

malitv, or at most chHn<^es whicii may occur inde[K'ndeiitly

of the disease. This iirrniiir (Iiikhi rosin is distinj^iiished

in Ix-in^ sudden total l)lindness, whereas the defective

vision of athnminiii'ic lu'iiro-retinitis is slovM'r in onset and

never complete. Sijflit iisuallv returns in one or two dnvs.

Such attacks may occiii' in scarlatinal and pnei'pend

nephritis. Tlu'V are nccoiitj.aided hv the other s\niptoms

(il uriL'inia, \i/., headache, vomiting, convulsions and

<niiia.

I'he Iridtnuiit of these conditions is purely constitutional.

25—2
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Diabetic Rotinitin. |{(tiiuti-> i- n rdatiN.lv ntrr

(nltl|.ll<:.tl..Mut' (IimIh'Io ail.l (Kcur- lllllic lafr -t.i^'.s ; il l^

,„.t iin|.n.l«.l)l( tlmt it i- tiv(iiuiil Iv nii-rd .«ii.- to tlir

p.TiplMnil |M»ili<.M of tlu- l^si..ll^, 0|).l< Itics of tl..' IcIlN.

Ac It 1- liiljitdal. Iirc<,'iilarlv xiittircd small, l)ri;r||t.

Nvliitc -|M.t> ill tlir hiadilar rr^'ioii arc Hie comiiioncst

inaiiifi-tMlioii. 'I'hr >l.llMtc arraii^n'iii.'iit i^ iisuully

aliM'iit. lint it iiin-t Ih' i.iii.iiiIhit.I that alhiiiiiimiria is

ji fivinimt con'oniitaiit of the late >\ii'^i- of liialx'tcs,

and all the (liarait.Tistics of all.imiiiuiric ntiiiitis may

..((nr. 'I'll.- whit. spots may coalcscf into lar^^^.r plaipifs

\sitli (Tcnat.d cdj^'cs. uliich indicate their mode of for-

mation I'mictate hainonha^rcs arc freely scattered over

the fundus. 'I'lie opti.- dis( is trcnerally normal, as well

as the I'cmaindcr of the retina.

'I'hc proiiiiosis depends iiixm tiic severity of the constitu-

tional condition, aiiii the trealmeiit is tliat ofdiahet.s.

IlEemorrhagic Retinitis is a term loosely applied to

tliose forms of retinitis accom|)anie.i l.y hirmorrlia-j.'s,

for iiii-morrhaircs may occur, as has already U'cn seen, in

the ahscMcc of all si^rn> of inflammation of the retina.

Loucsemic Retinitis. When retinitis occurs in the

coh.se of Icuca'inia the ophthalmoscopic appearances are

charact.^ristic. 'I'he retinal vessels arc nreatly distended,

.•md the l)loo<l within them is much pal.'r than normal.

The whole fundus is pale and of a yellowish tint. Very

tvi)ical ari' white spots and patche-. surrounded t)y a red

rim : they consist of leucocytes surroun<led hy rid cor-

puscles. 'These are present only rarely. In some cases

the ordinarv picture of haMiiorrliHiiic retinitis is seen. In

,.\erv iloul>tful case the 1>Io(h1 should U' examined.

"Retinitis Prolifcnins." When liainorrhaL'e occurs

into the \itivous the hlood clot is Usually almost com-^

plctelv al)sorl)cd. TIun is pn.hahly <U\^- to the al)>ence of

iihrolilasts in tlie vitreous an<l their scanHncss in the
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••"liii'i. Tdi- I ill. ntiiial < <M|||(( (i\l' (j^sll

iiiii|()y;|| t, .'til (|)ililaNtic sini

( Cdll^lstN (It

<>" |"ul in /il,r,,M> tisxii- tonn.ufioii. Tl
'ili>tii- tivMic 1,1 the ivtiim i^ dial t

•III ivtirml l)liH>(i vessel-.. Ii

111- wliicli |)r((lial)l\ take

K' (inl\ meso-

let

<iniim<,' and sii i, inilin^r

I ^(inie cases. Ii.iuexei. \>Uhh\
iiiav nicran'M', ;,r|\|||j^r ,1^,. t,, ,,

Ik' \ltl

Masses of (il)i(Mis tissue ill

Ml lived

"•ns. xas<ulaiis,.,| In newly iunnnl I,|o<mI vessels
InMii tlic retinal systeiiMl'lat.. XIII., I'i.r. o,.

'|-l,j.

miHiilMni Is known a

1^ most
iftinitis |)iolif'eians." Tl,,. (

<onmioiily Mtiial.Ml near the disc and II

issiie

'pnne- h-oin lliis neiiriiJioiul.ood, prol.il

ic \esse|s

llial t|i,.|

|iiolt.il)l\()win<i; to tile fact
c i~

111- of the finnlils

more niesoiilastii- tissue lieiv tiian in oti ler

III Te seeliis t <• IH. some s|„.,iai factor nccessarv tV to
'I'lHilale oroaiiisalion, and it is toinid
'i"ll"-i-. Ill nearly aii liies,. .ases ||

I'l^loiy of sypliilis or the patient
ii'|)lintis, dialk'tes, or s.niie other form of |

III M»me jreiieral

lere is eitiier a

i> siilfeiiii^ t'n

oxaiina.
>»on IS jr..,u.rally -reatlv impaired an,l often lost
''•"•"t"".nt is of much axail, hut liv|„Ml..rmic injections

-' (ilm.lysin may Ik' trie.l, co.nl.ind witii constitutional
leLrillle,

Retinitis Circinata. l{etinai lia'tnorr'
'I-' (o Vet aiiotl lei condition in rai

I'lnorr.'iai^'e niav '/iw

•iiiata tiiere is a jrirdle of ijri.rht „|,if,

c cases. In retinitis

inaciila. fliameter of the t,ni(lle, wlnVI

e spots aronii I th

1 Is usuallv an
"ii|.erf..ct circle or ellipse., or horse-sh.H. shap..(l, is ^renerall
"ii-i.leral)ly irri.ater than a papilla diameter.
Purulent Retinitis.— 'I'l

ptic perfonitin<r wound, iH.injr fl

lis is most commonlv due t(

M."i"!>''fi'"l"'itis (/w',A p. 4.54). Harelv it

'oiidition, occurrii

^: tlieii a pi-ecursor of

is a metastatic
i,U- III pya-nna, and proi)al)lv stactii

•' Mptic emlM)lus. In th(. early stayvs tl

ti'iitis witli lia'iiioiTl

'K III

'ere is se\eiv
ia<

IIIMll V 111 ir

,'t-s. Suppuration rapidly f,,]

lie vitreous, so that a vellow ivH

lows.

ex is oIjtained.
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The (•(.n<liti..n often |..-i>m.> into paiK.pl.th.-iln.it is, luit less

(omincnlv tlin.i in cums ..f .•s.)Hvn..nN infrctiun. Vyn'^vuH-

..nmniMn's .uv .•itliMUutcd in I lie 1)Io(h1 st.v.-.n. •md ti>Mirs,

MrHiat tlK' pnuvss may Mil)si(k- witli Hic iv>torati<.n ot

iiscfnl vision (/m/c |). !Hil).

Retinitis from Bright Light, wind, nii^l.t l)c ternu.l

/,/m./,.-/v//,/,//s. .K.U.S aft.T rxposiMV of Mu' nni.n.t.rtcl

i.v.'s to iM-i-rht sunii<i;lit, as in loolsinti; at an irlipsr of tin-

Mm witli unim)ti'ctr<l ryi> (" irlii.sc hlindiuss"), or tl.f

,.l.-.tii<- li-rht, as in til- intense Hasl, of the sl.ort-eiirnitin^r

of a stnmj; enm'nt. The relative parts played by the

N isihle ravs of the s|..ctnmi and the chemieally aetive ultra-

Niolet rays is not fully understoo<l. hut nnuh proteetion is

aHordeda^ainst the ("leleterious action of the latter by the

cornea and lens, uhich have the propertv of absorbing

manv of these ravs ^cf. p. ^JlJi).

'I'i.e symptoms an- |K'rsistenci' of the after-ima.^e, pass-

ing' on hiter into a positive scotoma, and metaniorphopsia.

Ophthalmoscopicallv there may be no sip.s ul first, or a

white spot is seen at the fovi-a with a red rin-' round it.

I.-iter there are usually deposits of pij^inent around Mie

fovea. Prognosis nuist Ik- guarded, since, thoujrh

i.Mprovement often occurs, some defect usually remains

.•uid the positive scotoma may |)ersist permanently.

'I'lu- Inaliiinit is that of retinitis in <rencral. Smoked

glasses should 1h' used, or ruby-colomvd gl.-Lsses, i.r.. such

as cut off the ultra-\iolet rays.

Toxic Amblyopia. Tobacco, alcohol, (piinine, fihx

mas, carbon disnljihide, and other poisons sometimes

produce defective vision, which is tlu-n known as toxic

amblyopia. It is usually described as a form of retro-

bulbar neuritis (-/.r.), but experimental an.l patholoj,'ifiil

evidence tends to show that the condition is primarily

retinal.

l\,hacn> aiiihl.W'fia results tn.m the excessive use of
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Idli.iccd, citlicr l)v Miiokiii"- or v\\ ill,i,^ SmokiTs of shi

iikI IoIwuco niixtnrcs siitr.T i,io>t. I,, n.ailv all caMs th
i^ also o\<T-iii(lnljr,.i,(v ill alcohol. If "i> |,

iI'oIm.I alone may |.iO(l.uc toxic amhiyopia. and
"liicli U}\y.

crc

ii>"ii tliat

cases Ml

ICO calls,.,! tlie filsias,. in total alistaiiiers fn.ii

>Im.I have Ihvii pnolish,.,]. I„ „,„,( ,;,m..s the i)ati,.nt

are already in a dehilitated coiidit ion

The patient complains of

diiih is Usually least marked in tl

iliill liijht. Central v

n,'reasini^ toi;<riness or\i>ioii

le evenin<r and in a
isioM IS jrreativ diminished. Th

licld of visi,)ii is found to \h- full, hilf tl

iir s,',)toiii;i for r,.,l ,,,|,|

lere is a central

lilt in ra

>r e\cii l)e ahsohite. H,>fii

Jireeii. llus Is nsiiallv small
le cas,.s muy ,.xtend f,) the limits ,,f fhe red field

eves are a flirt. Opht
Mioscopieally th,.,v may W c(,i,jr,.stive haz,. of the e,lir,.> of
til'' «'|,tic ,lisc foliov^,,! |,y undue pa]|,)r of the feni^xiral
^ide of the disc.

The course is chr.onic, ail, I the prognosis is 1^00,! i( fh
'I'Mc a-i-eiits are discont imud alisolut, I v. \

•I'lic atrophy may result, hut it is douhtfu! if fi

iiicomplicated cases.

eiv rarejv

ii'se ;ir,'

I'h • disease is prohahly.lii,' to poisoninij ,)f the iran^l
'f lhc> retina. In experimental ,ases, an,l

on

in one
ise examined 1

urea killi;'

'1 man, the cells sh, )«,.,! vacuolation and
np of the Nissl irramiles. This lead

iHiatu.n of the n.^rve fihres, demonstrahl

y haxe ohtained their nu.,hillary sh,.afhs, /,,,"lK.hind

s 10 (le-

c only aftei

l|>e
I uiiina cnbrosa. 'I'll deireiieration is found to l>

iiiiit'd to the papillo-macular hiind!,. (//,/,. p. 87). 'pl,

hoii cells of file f

ml most

<>\i'a and macular I'enioii are the

siilfer first
hiiihiy <lifrer,nfiat,d .and are li/ihl,- f

severelv in anv t oxic cond'ti,)! Tl le deir,tn.|-a.

'H is therefore a «, |.re.>hape,| aiea .>n th,. temporal
.f tl le ni'l'\t.

lilies ;; circular central area n

iimiiediat.ly Ix hind the i-lolK-, huf

)re jiostei-iorly
( p'iu-. .",<)),
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'I'liis (lent. IK ration \\a> (li>co\crcil rally in tlif lii>t(nv of

the iliM'ax', and conihincd wilii llir clii/wal >iniilai'it y to

nnilonWtcd caso of rrl i(>l)uil)ar n(iiiiti> li'd to tlic

conclusion that it was tlic primary scat of the discaNC.

Tlic anil Ivopia |)roduccd hy cariM)n diNulpliidc, nitro-

Ik'UZoI, dialH'to. wood spirit, iodoform, lead, arsenic, <Vc.,

rcscnihU's tliat of tobacco.

7V»'(//»i(»/ consists in total abstinence from tobiicco and

H-lcobol. It should be combined with tcMiic treatment,

rspeciallv the ;i(iniinislrat ion of strychnine. htdide of

potassium mav be eiven, and co|)ious di-aui;hts ot water,

condiiiud with exercise, ha\e i)een ri-i'onnnended.

(Jiiiiiiin: (Uiihli/Djiid ditlers in some striking; character-

istics from toiMuco amblyopia. Here total blindness

(amaurosis) follows the use of the driit,', even in such

amall doses as 1 !2 t^rains in susceptible persons. 'i'he

pu|)ils are dilated and innnobile. Deafness ,ind tinnitus

aurium are pri'scnt. Ophthalmoscopically the retinal

vi'ssels are extremi'ly contracted and the disc is very paU'.

In less marked cases or at ;. later staye the tii'lds of vision

are nnich contracted. 'I'be fields jrradnally widen out, but

do not ri'ifain their normal limits. Central vision mav l)e

completelv Restored. 'I'he discs may remain pale for years

or b;'come normal. Occasionally blindness is permanent

and optic atrophy ensues.

'I'reatmeiit consists in discontimiint!; the drujr. adniinis-

h>rinfi amvl nitrite or nitro-|^lycerine, supplement( d by

strvclmine and digitalis.

Detachment of the Retina {Sj/iis.— Alilalio vi'tiiuf,

AiiKitiii nliiiic). --'Vhv retina may U'conii' se|tarated from

the choroid l)V iM'injf |»nlled uj) from within or pushed up

from without. The simplest example of the fornu'r mode

is in the late staijis of plastic (vclitis when the strands

of connecti\e tissue which Ikcijuic attached to tlie retina

contract durinu' the process of ornanisation. The simplest
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I \nil|)lc ot (lie

lHoid.lI li;illl<l|l|i;|o(
,, ^11,1

'""I'l '"'»<l'' is M'paiatioii i)v iiuMiis „f

IC \(ss(.lixasc (il tl

Cliiiicallv (Ictaclmicnt of

a> iiiav occur IVoiii a Ith

l/iC ivt

(•iinii'oiilv ill tlii-cr coiidif

iria is oIimtmiI niost

nivopia, and m vuroiua of tli.' el

i'>iis. M/., after a l)lou, in liiul.

ioroid ; to flu s (̂• iiiii-

i)c ai I'lcd a not iiicoiisidci-aiilc miiiil,,.,- of
no caUM' can he

ditaclinient in tl

asMiiiieij

cax's HI u Incli

I.
ne exact iiieclianwni ot

lese caMN is \)\ |

iiideistood
; ind,.,..!, (letacim, -t of

'lllic <lillicnlt |irol)|,.|iis ,,; .atlioj

lo nieaiis coiii|(|(.t(.|v

lie retina is stij one
((OV.

patient Usually coiii[,laiiis tliat tl

c. so tliat i)ai'
fioiil of one ev

"I'l"'' '»'• l<'u.T parts, are not s,.,

leic Is a cloiid III

leiv Is a positive scotoma.

or oDjects. Usually tli

II- In oilier word-

art ot the field of

as Is confiniied 1)\- mak nii; a

'•^""i- -^^ a rule central vision is

e I'etina tend in
'"'"•t •'• 'i<>t. iMit all deta.'linunts of tl

'"'.'"• *" '" <<'i"pl''te
: ulin, tl... macular reoioti 1

ifii'cted cent
)(( (>lnes

nil MMon is lost, and «|,rn tlie detacln.unt
1^ total perception of li»|it is lo.f. Tl,,. (i.-st svin-.to
ol>M'r\e,. sometimes is transient tiashes of li;,dit (photpliotopsijf).

Til

tosl,i,litiiioveiiieiitsuliieh irritate the n'euro-epitliel
^ho.ild ahvays Ik. re,i.ard,.d uith serious attenti.Mi, hut

nmi.

not nifre(|i.ently occur, especial]

ii.i;- followed h\ detachment.1)1-1

\ :n myopic eyes, without

A sin lUtaclimeiit causes much less detinit

M'-ion is noticed, hut the di;
-nine ohscnration t

'"I only Ih' arrived at I

lite s|ir||>

ly.'iiosis

iii'li- and of the field of

».v careful examination of th

I'oroid tlie delachment m, v I

'osilion, ;hus di*';.riiiH' from the other f

M>ion. In saicoma of the

H' \erv small aim in anv
onus. III u Inch it

.U'iM'i-ally ,ari;er, thoiiuh often shallow, and confined U
ower part of the hindus irconia of the choroid

";•" ^'"•' '" ^'"' "'iulilHHiiho,
1 of the macula, an.l

'1"^ .ase .ntral vision is .ar' affected, as shovMi h

Ml
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(listiirtioii of (il)')(ils ( iiut.im(>i|ilio|)^ia. iiiiiii)|)-.i;i, \c. ) oi'

u rct.itivf ^( (itdiiia lor coloiii'-.

l',\ltrii.illv till' I'Vc looks iioiinal ; tlic aiitirioi- chaiiiiuT

iiiav 1h' (iir|i and tlic tension diininislicd, tllon^h lari-ly

inu«li in the cailv -taji.'-. In cav's due to sarcoma of llic

ciioi'oid tiic tension is ahvavs raisetl in the later slaofs and

the .•'nteiioi' chanilxT is shallou ; occasionallv the tension is

raised eailv in these cases.

li Is hv no means ( liiticnlt ti) miss diayiiosinif a detacii-

nieiit of the retina e\en when it is iarife, esjjeeially if it is

also shallow. The svmptoms may i)e indefinite, for tiie

retina niav obtain siilllcieiit nourish-

ment from tiie fluid which underlies

it to retain its functions only

paitiallv im|)air((l for a consideral)]c

jjiiiod. l''ailure in diaii;nosis is

almost always due to the (Hiiission

of a |)i-o|)er routine examination of

the e\f. The ol)ser\('l- oftill employs

the direct method, possiiily after a

-ini|'

111.' lililKl. (^Nc'll.

sl:i|i.)

I'lci. I'.il. - lli:iji:nii-

liia' if ~:iL'il lal ~'i'' i"ii

i.f iM' »ut li |i,il I l;ll

|.i.' .Iri:i,-iiiii.iii nf casual e\aniin,;*'''.n hv tlie indirect,

without [iri'vioiislv examininj;' witli

the mirror alone. .\ siiallo\\ detacii-

meiit will then apjuar little altered from the normal

fundus. It is true that it is more hypermetropic, hut

the ol)ser\er does not realise that he is exercisinjr raiiier

mote accommodation in lookinu; at it than at the rest

of thi hindus. Now. if tiie eve is examined with tlu'

mirror ai.ine at ordinarv icadinn' distance, althouf^h

oerliaiis no (

will oiilv

letails of the retina are seen and they

i)e seen if the r.tiiia hulncs t'ar away iVom the

choroid vet some diticrence in the nature of the rcHex

,is the (VI is turned in \arious diiii t ions will at (nice aircst

attention.

I'uither examination 1)\ the dire ct method will then show
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111.' toll.. win..- ,l,,iM,i;-.> (Plat,. X\ .,. '|-1„ ,l,.t,u.l„,] ,„„.ti„„
nrivhiia lias;, .liff.ivnt tint tV..,n llic .i..niial fundus. In
III-' most typical condition it is (|uil,. u hitc ,„ irivv, with
tolds«|ii,.h show a l)H»ht sheen at the sinnniits andappcar
-ivrnisli j,nvv in tlu depressions. J)„rin,ir s|iir|,t „„„,.-
mints ot tlie vyi- the folds show oscillations. The retinal
\.ssels are seen coiM-sin.<r over tli. sintluc Tliev natnrallv
f-llou all the curves of the foMs. Verv strikh,- is theiV
.ihnorn.al colour. Owino; to tlu' fut that "they are' separated
tVoni the choroid, which is responsible for the red reHex of
I he normal fundus, tjiey are under nnicli the sai;.<' con-
'litioii> as an ordinary vitr.^ous opacity, /.c, th.^v cut oil'

the li,-lit reriected from th.- choroid. Thev th.refore look
''' •'•^•'^''' H'-"i" ii>'i'il, !ind mav I.e almost l.Iack. They

^hnw no central iif^^ht streak and appear sn,aller than
normal.

If M(,« this portion of the fundus is observed with thi'
Inn-hest convex o-Jass with which it can l)e seen plainly it

"lil Ih' fotin.l that the rest of the fimdus is out of fo.'us ;

this proves that it is displaced forwards and nnist theie-
fiTe he detached from the choroid.

In the early statres, ami sometimes for a loiiir peri(,d
in shallow detachments, the colour differs little tVom the
'""'"•il nd n^Hex. Such cases ar.^ nnich less easv to
'li.iUiM.se, and may -ive rise to <,neat difficult v, especially
'I the apparent detaclnn.nt is far forwards, for the
l";'i|>lH'>-y even of the ennn. tropic eye is usually sccmi l)est

" ith a low convex trlass.

When tlu' detachment is wry extensive <rreat haM M.n--

iike folds may he seen, and these will prohahlv cut off all

\"" "fthe .lisc. At the ...l^res of the .letacfnnent a con-
"l''al,le .le^rree of pii-mentary disturbance mav Ir. seen.
White spots of exudation, hinnorrha^vs, \c.", may U'

'11 <->! the surface of the detached retina.
' Not

'li''|'""tl.V a iK.le is visible, throu-h uhich the bri-l.t
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red clioniid cui l)f Mill. It \ui- ixcii -n'u\ lli.it tlicic in a

hole ill cMiv (Itlaclicd iitiiia, liiil it i-> ii(tl aluav^ xi^iljlc

(i|)l:l lialiiU)--(()|)i<all\ .

Ill total ilctacliiiuiit llic retina !•> uiiil»rclla-Nlia|K'(l,

iviiiaiiiiiiii attaclicil at tlic liix- and at tlic ora MTiata.

Still later it Ificoiues iMiiiclicd ii|> IhImikI the iciis, tlie part

attached to the (h>e heiim pulled out into a >tiai,i,dit cord.

In the-e (JIM'S the (list urhaiici' to iiiitiition of the eye lends

to the de\el()pnieiit of a complicated cataract ('/./.), m>

that v)plitlialnioscopic exainination Ikh-oihcs iiiipossihli'.

'The descn|)tion oiveii applies (specially to Mi-called

xnii/ilr dctaclnncnt. (.. .. detaclmieiit not i\uv to sarconia

of th( clioioid. 'i"he dilli Teiice may i)e sli(iht, hut accurate

diai;iiosis is of the iilmost importance, since tiie life of the

patient mav depend upon it. The chief diaii'iiostic features

are i;i\eii in treating- of sarcoma of the choroid, and should

Ih' \eiv carefiillv studied {riih' p. H t ).

'The space lietueen the ictinaaiid ciioroid is tilled with

a lii<;hlv alhuminoiis tl 'id sedited hy the choroid ( l''il!;>.

1!)1, ]ry'.L U7).

The pron-nosis in sim|)le detaclnnent is unfaxoiirahle.

l\\(n if icplaceiiient occurs s|)ontaneously or as the result

of treatment relapses coimnonly liap|teii. and total l)liiid-

ness results. Detaclnnent in a myopii- eye should U' an

indication for extreme care of the other, which may 1h'

renai'ded as predisposed to the same accident.

I'nidiii'iil. In spite of the futility of treatment in tlie

iiiajoritv of caM s it should he systematically applied and

peiseveriiiiilv carri((l out in all cases wliidi come under

ol»sei\at ion at an eaiiv static, (.- .. iH'fore the retina has

Income mi degenerated as to ha\e lost all excitahilitv to

liiilit. The treatment is excessively iedioiis, and is

aliMjlutelv Useless unless minute directions are iri\eii and

ohscrved.

Of the manv modes uhich lia\e l)een advocated the
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PLATK XV. {ToffUY p.VM.)

Simplp drtachmcnt nf the ftiriii. The drftwiiif? i» diatrraniniatic, since

the disc »u.l llif hijihly hypermetropic detached retina (»nnot Ik; in

aeciir;ite focus at tlie siime tune. Note the chiuigo in colour and the

convniiition of the retinr.l vessels over the deUiched part. The red

spot near llie macula, possibly a liolc, is a fealui^ of the individual

ca.sc'.

ii
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DISKASKS Ol' ( IIOIIOII) AM) HKTINA. W,

\\>\\i>\\\\)<f is |»r(»lMil)ly tlif Ihst. 'I'lir pMticnl is |mi( to IkiI

IC MipillC |)()s|lil)ll WitlllMit IIHI\ 111^ IIKM'I',111(1 iililst lie III tl

II iiin Is II isoliitciv nifct'ssiii\ toi scMial \ui

^ll(llll(l Itc placed Ih'I "(•(11 sUII(ll».'t;js

ks. 'I'll.

iiaticiit

not i)c iiliowcd to <st\ ii|) tor iiiictiii'it ion or drla'iat loii.

Ati'o|>iii is instilled, and the e\e is liirhdv liut tiiinlv

i>aiMlaire<l til Let «een llie liosi

lllle(i with cotton Wool A tl

and cheek lieinif

loroiiirji course ot' |iilocar|iiii

ili)e<t ions isoixcii e\erv (lav tor a \veek. repeated after

a weeks interxal, and so on. Merciiiv is administered

either liv iiiiiiK tion or l)v the nioiith. Iodides are ^i\eii.

Operative |>rocediires iiiav 1m' adopted. Of these the

Ust are siil)coMJiincti\al injections ot' 10 per (cnt. salt

sidution once or twice a week. .\coiii, ()"1 percent., iiiav

he added to the saline to relie\c pain. Not more than

•") iiiiihiiis should he injected at first, as faiawav from the

limhiis as possible at the upper pai't of the ifloln'. 'I'lie e\e

(I ofsjionld ot course he pre\ioiis|\ cocaiiied.

I'idhahlv more eflicacioiis is xih idl jiitiiitiiri'. 'I'll

ett'ected as follows. The eve is cocaiiicd and washed out

Is is

( lilt{,' p. '^:}7). .\

far

speciilimi is inserted, and the jiatient is

as iiossihle ill the direction awav from

/.'., I f the detachment is downwanls lu'

Mini To look as

I lie detachment,

looks well up. 'I'he eve is fixed in this position with fixa-

tion forci'ps, lield l)v an assistant. 'I'lie siiie;eoii takes tlie

loiijiiiietiva far hack w itii aiiutiier pair of fixation forceps

and pulls it well forwards. He then intrtHliu cs a (iraefe

(ataract knife straight into the i;l(iheat a |»oint correspond-

iiii; witli wiiat lie considers the siti' of irreatest di-tachment.

Usually near the ('(jiiator. 'I'lie hack of the knife is directed

t'Mr\\ards. '|"he knife is pushed in until it perf'or.'ites the

' lioroid iiiiil the retina, /'./., for 10 or l!2 mm. It is then

lotated so that the face of the hlade is at riiflit ani^les fo

lis foiiiH'r position and is withdrawn. In this manner a

•iiiiiewhat valvular wound is made. .\s the knife is
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;i<w Disi'.AsKs OK Tin: i:vK.

uitli(lra\Mi thcMihrctiu.-il Hiiid cscaiu^. 'I'lic liNation f()r(Ti)s

;mv tlicii nniovr<l ; tlii' coiiimict iva, wliicli liii> liccii pulled

tor\Mir(l>, retracts and comis [\w wound. Atrojtin i^

instilled and a handaof appliid.

Scleral puucture i-> prohaWly um1(» unlr>- Hie retina i>

pierced. tliu> estalilisliinii a eoMuutuiication lutwecM the

>nl)retinal space and the \ itiv()u>, and mi aidin.t;' the reah-

M)rption of the Mihretinal Huid. 'I'he retina may heconie

iUuhored at the site of the uound.

Glioma of the Retina. ^See |). i-}H.

Cosmahai. AH\()ii\i.\i.nn:s ok tuk Cuoiiom .\\n

lli/nsA.

Coloboma of the Choroid and Retina i> a coniienital

malformation in which the choroid and retina are more

„i- less hadlv developed omt a certain area, usually the

lower |)art (typical coloi)oma). The typical coloboma is

due to (Kfective closure of tlu' fd'tal. so-called choroidal,

,U.ft. Ophthahnoscopically there is a irlistenintf white

iirea. usuallv with patches of pigment at the edn;es. There

is often also coloboma of the iris (7. /•."). and the eye may

be small iniicrophthalmiat. 'I'he condition is ofti^n bilateral,

and is freijuently hereditary. 'I'he patch is oval or comet

-

shajied. with the rouniled apex towards the disc, which

lu.iy be inclu<led or not. .\ few vessels ari' seen over the

surfate. some retinal, others derived from the choroid at

the ed^es. l)ut most deiived from the postt'rior ciliarus

directly. The surface is often depressed irrei;ularly (ectatu

coloboma*. 'I'he central si-ion is <renerally bad, and

theie is ,1 scotoma in the lield coriispondinii; more or less

;ic(Mratelv with til.' .oloboma. Ihouiih this usually (ontain-

-onie retinal elements near the ednvs.

Similai- patches, often svnunetrical in the two eyes, occur

in other situations (atypical coloboma), notably at the



DISKASKS OF ( IIOHOIl) AM) KKTIN A. ;J<)!)

macula ((ciiti'al or iiiacular colohoiiia). It i> |)rol)al)lt' that

>(nn(' of tlioc arc due to iiitfa-iitcriiic intlamiiiatioii.

Albinism is tlic detective dcNelopnieiit of piifiiient in tlic

eye. Tliere is no pin'iiient in tlie eyi' at all, nor indeed in

tlie "lioli' l)ody. in total all)i;iisui, so that the iris looks

[link, and the patients sutler much from daz/linir. I'artial

ilhinisiii is conuiionei'. and the absence of pigment is then

limited to the choi'oid and retina, the irides iH'ini^ hine.

With the o|)!ithalmoscope the retinal and choroidal xcssels

are s((.'n with ereat cleainess, separated hv trlistenint; white

I'll.. II'L'.- (I|ia.|ii(' iiiivr tilircs (/>). >t;iinid by tlir Wn-. rl -I'al iii. tlii«l.

11. rclin.'i. /,. hniiiiia criiiinsa. .V. [i|itii- iiii\r.

spaces \\here the sclerotic shines thiouiih. Tho'e nia\- he

pigment in the maculai' rcii'ions, vvhich mav therefoie look

iioinial. Nxstayinus, photopliohia, and defecti\t' vision—
partly i\\\v to mxopia. or less frcipientlv. hvpernietropia-

—

lie ii'eneralU' present. TlieiH- niav he strahisnuis, usualK'

con\e;'i;-ent. The condition is hercditarv.

'I'll III nil lit consists in correction of the refraction hv

^lass(•^ which should he tinted.

Opaquo Nerve Fibres. 'I'he medullarv sheaths of the

tihres ot' the optic nerve cease noi'niallv ;d the lanniia

rriindsa. Occasionallv patches of tihres regain thise

-lieaths aftei' they have pass^^d throuj;li the lamina crihro>a



K)0 nisi'.ASKs ()i- ini: v.w..

(I'iii. li)2). Tlicv ;i|)|Haf ()|)litlialiii()-<c()|)i(all\ a^ white

|>atclic>, tlic |)i'fi|)lui'al ((Inoofwliiili afc striated. I'Mially

the pat dies are coiit iiuioii^ w ilh the (hsc : (leea^ioiially they

are isolated, hut I'aivly faf tVniil the ili-e. W'lieli prcM'iit

the l)hii(l >|)(>t is ciilaiu-eil. or a scntoma corresixnids uitli

the position of the pateli. It is iiiiportaiit to l)e al)le to

(ha^iiose tlieni. since lliey may l)e easily mistaken for

exudates. ,../.. all)umiunric retinitis. Thiy not iufre(iuently

occur in hotli eves. 'I'hiy are not sti'ict ly speakinu; con-

ireuital. foi- mvehualion of the optic uei-\e pronrcsses from

the hrain towards tlie iierijihery. and is not completed

until shortlv after hirth.



(IIAI'TKlt Win.

1)Im:am> (IK nil' (htk \ki!\i;.

'I'm: optic inr\c iii;iy Iw at tacked 1)V iiitlaiiiiiiat ion at

my part of it> coiiim'. 'I'Iic head of tlic nerve uitliin tiie

;lol)e i> tV((|iieiilly afiected alone, and this condit ion is often

ailed o|)tic neuritis. When the nerve is aflecti'd iM'hind

r or retro-ocularllie eye the condition is called retio l)idi)a

lielii'it is.

HyperEemia of the Optic Disc is a conchtion which can

rarelv I )e diagnosed v\ith ceitaintv. I'eitectlv normal discs

diflerent individuals iov\ variations in colouriiiif, and
-lii;ht ditlerences of ilhmiination alter the appeai'a nc('s.

I'here is no douht that liyperii'niia occurs as a pi-c( invsoi' oi'

optic neuritis, and in some of the-.e cases it is possible to

distini;nisli greater redness of the disc in one eve than in its

tellovv under the same condilions of examination.

Papillitis (//;';'^(/(/(/(/;Oy;//V .\V/(;/7/.s)and. Papilloedema.

— Papillitis (;ccurs in two irroups of cases which should he

iar<tnlly distinj;uished. vi/,. as part of a netn'o-ret in Ills

{r,.l, p. -X-J, ;5.s5u am 1 as a result of int 1 diracranial tliseast

'The patholoi;y of tlie two conditions i•^ totallv diifl rent,

Miouii'h the ophthalmoscopic features niav Ik' almost or

<|IMte identical Th i;'enei-al featurees will 1k' consic lered

(ir-t. the dilfeiinces tjeiny' discussi'd afterwai'ds.

It has aheady i)een pointed out that the coloiu' of tlic

'li-c i- a fallacious ci'iterion of ahnormalitv. Attention

•iiould Ih' directed especially to the edncs, which will

il\Mys i)e found hhnred in papillitis, usually first on the

''iiiporal vide, later in the w hole circuMderen<c. The hlood

U.K. 'Mi
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vcsscK.MV alt.ivd. tlic art./ric'^ 'uiiii;- Miiall, tl.r N<iii> (li-

tciulc.l. In tlic early -la--.- tl.c .lix- i^ n-iiallv ivd.ici tlian

n,.r.nal. In tlic later ^la-(^ the l.iuniii-- cf the ed-VN is

iHucl. ureater, an.l the di^e I.m.Is- l.i>-er than UMiai.

I-Aildates cover the Ne»eN in glares, and the veins are

en()nn<)Uslvdistendedundveivtt)it.u)Us. The papilla is paler

than normal and may he u hit.' ; it shoNvs radial streaks, and

small hainorrhane- ar.' -enerally present upon it and the

surruundinn- retina. 'I'lie dise is lu)^^ .juite definitely and

measurahly suolh'n (lidf p. 14:5).

Ir tlie optic nein-itis ot'neuro-retinitis the suellini;- ot'the

dise is usually mo.lerate 2 or :5 I) sJirK in-- ofl" -raduully

into the surn.undino- retina, \\hieh sj.ous the signs of

retinitis ((•/</- p. ;57.'>). Tlu' disc is red<lir than nornial,

„\viiiii- t(. dilatation of the capillaries, hut the distension

and tortuosity of the veins is moderate. The " oi)tie

neuritis" of intracranial disiase may in some eases he a

true descendin-;- neuritis, and will tlien show the condition

just (lescrihed. except that there is little or no retinitis.

More connnonly, however, the condition is one of intense'

(L'de a with no true inHannnation, and this irives rise to

papilld'dem.ior "choked disc" (Plate XVI., V\'^A]. Here

tliere is enormous swiUinn-—up to H or 10 I)— usually

delimited nnich more definitely from the surrounding retina,

whicli shows little change. Tlie veins are enormously

distended and very tortuou^ ; the vessels are hidden in

places l)y white exudates. Theri' are freipiently lufnior-

rliages on the swolk'u papilla. In many cases it is

imi)ossil)le to distinguish ophthalmoscopically hetween the

two forms. The swelling may he unusually great in neuro-

retinitis. and the appi'arances due to intracranial disease

nety he almost identical with the neuro-retinitis of renal

disease, including the star ngure at the macula, particularly

in children.

The sympionis of papillitis may he extremely vague.
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n.AlK NVI.

c-liokr,i

( J), tiirr /'. III--'.)

..I' iiitriirniinul ili-cax'. N"!'

if llh
Ki . 1 l'iiiiilludriii;i or " c-liokrd ili--i

tlif surlliii- nf the ilisc. :is slinwn hv l)ii' 1k.'Ii.Iiii'.;

Ilio ubiircxmliue!^, the veiioit? c.'ii^'iS'l.i'.u iiml llic lin:iuunlia;j.>.

Fi- •' Mv<i|.ic .liiinj^ts in llic fim-lus (.iu.liRct mctlR"!). N"^]-' "n'

"''inv..i.i(- .T.-rent au<\ tlir viMl.ilitv i.f llif clmmiilal \usm1s. ilur t..

ihV Mirlclmv-M.f tlir p.«U'iiorlM)lt ..I llic lye iui.l Ihr rons.^iucnl

lliiiiM-.rr' uf til.' iriinal pi-iiicnt hivrr. Tlic |.ijiiiMilati..ii aiiM

a(.|.caniiur ot '-plils at Ihr .iia.Mila an,1 ihr spnts ..t .h(,roi(bl

atiupliy MX 'iili iin ot'cur iii ^t'Vi:lc cu.iirt ot hii-'h luyupia.
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DisKASKs or 'I'lrr. ornc Nrini;. i-():i

*''"•'"' ''-' •'.vl...|int..,„„,n,.,|, in^lii.l,,,,.. |l:..,„,|„l,
"ill aJM, l„. ii.Miiial ill si/,, aii.l iva.t i,,||.. |t j. ,,.,.^.

""I""''"'t t" ''nunilKT II, is tiut, uhi.l, ..H,,,li,Ms,s..s tl,;.

ii'c.ssity (.f.xaiiiiniMM- tlir tiMi.his in all cas,., ..nua.lHclic,
^<'- Kx.M ill tliis stair,, tiuiv niav Ih> mhii,. ((.iKciit ric .-(.ii'

''.'"*'"" "'""• 'i-1'l'Txis 'riansi,.„f attacks „n,lMm.<l
''^ Ia-tiii:;f;,ra \v^^ inimit.s ,,,, t.. an li..ur nr s„, a,,. „„|
""•"""""" i" H"' '"iHv sta-,..s „f |,a|.illa.(lnna. Later
»vn(nil vision is n.,lii,-,.(l, vkvu to (onipl.tc i)liii(liuss. 'I'h,.

pupils uill tli.n !« lai-r,. an,| iimnolnl... In l,.ss s,.\,.r,.

•ascs or in tl... iiiLnncliatc sta.nv ,.,.ntral \isioii is ,|,.t;.,t iv,..

tlu' «icl(l is niaikcdly mliuv.l connntricallv, and ixlalivr
Motoniata first to uiv,,, and ml -, ,• ahsolntc s,„t ata
"lay !.,. |.n.s,.nt. 'I'l,,.,-,. may Ik- licniiano|.ia or otlur
'l'f<<ts in tlu. (idd (U-|K.i,<U.nt u|.on tl.c natmv of intni-
I'laiiial niiscliicf.

Hotl. in iKiiro-ri'tinitis and in intracranial discis,. tlic

*"Mdition is ^r,.ni.rally i.ilatcral, tl.on-li not iiccrssarily
'•'I'lal on tlu. tuo sides. Tl.r ivlativc amount of sw,.II-
iM- inay Ik- of localising vahic in the ca.sc of i„tra-
< runial disease

; in frontul tumours and middle ear disease
flic swelliiifT is usually K'citer on t!ie si.le of the lesion.

' "iliiteral papilla.lema, with or without "secondary"
"pfic utrophy on the other si.l,., su-jrests a tumour of the
<>pp(.site olfactory loix- or orbital surfnce of the frontal lobe
1)1- of the pituitary body {rid,- p. 4()()).

'I'he course is chronic, the pro<,ni()sis bad. Occasionally,
t>i)ccially in syphilis, the disease subsides under treatment
and jrood vision is preservi-d. 'I'he same applies to cases
'Inc to intracranial pressure if the pressure isrelie^ed early.
(Jcnerally the nerve fibres are destroyed, post-neuritic
adophy (q.r.) follows, and the patient iK-conies blind.

Diagnosis is easy in severe cases ; it may Ix- verv difficult
111 slio-ht cases. Here the colour of the disc is i,o sure .riiide
unless there is undoubted difference l)etween the tw.,''i.yes.

21)—

2
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f 1

Altclitlc.M -linllld lie (liivctrd lollicrd^.^ nf t hi' (I IM' ; it

lll.M' ran 111' Mrli ilr.ilU ilctiiic.l uilli aiiV 1< M- lliriv i- no

ncuiiti--, lull it (1<»- lint tnlKiw tll.il tli.iv i- lulllit i- it'tllfV

apiuar l.lnrn.l. A-t iiiiiiat isui caii-rs a|.|».tivnt Ijliiniii-,' nf

the (li-f Mi.iiiiiii hihI tin re is a cDnditioii kiinuii a^ pMiulti-

I'lLi. rj3.— rr^CUllo-Tli'llliti-'.

neuritis, seen pai-ticiilarly 'n liypci-nu'troiiic eyes and

due lar-ivlv t(. a iHrnliar ivHcx, nearly siimilatinjj; sli-rlit

neiii'itis {V\tr. 11):}). In micIi cases attention, nnist next he

(linrted to the amount of swellinir. In the al)si'net' ot'otlier

in(hihitahle >i<,nis sueh as t'Xiidates or hii'nioriha>i;es papillitis

slioiild not he diagnosed unless at least '.i 1) of swelling- I'an



DisKASKs ()!• hi:, ,,|k,.,(.
s\:n\\„ ur,

'"••l<M..m>frMl..,l. in..nK.msc.s,l,. n..,-...uvl„|„.,.p,|,..
'"'""• "'"''•'""•'•'"'••'-"'«';•••' tor,.,. i,|,.,.l.l.. pLnn,!
I"t"iv c.TtaiMty (-.•III I),. Mi-iivcl at.

/••V"'/.-;///. Tl... .I.irf .-auM. .,(• ,,a,„llitisar.. tiioM- „f•"'"'-''"""•^ <'/'•) au.l ,nt,ananial .liMav. Tl,.- latt.r
- I n. , no.Mn.,,u..„t..auM..

. ..,,... ,ia||vint.-a.Tanial t.nnunr.
^'Hra>t8,),,..,,,,,.,,n|,.,,,.,,^,,,,,,,,.,,,j,,,,^^,^.

,j
'

-.
-^".^ '"''••"•.•'nialtu nina.,v,,„>itM,M.«itl,tluMx-

;'''7:';'''''''''-''''''-''''''"l^ata,n;avnn,M.,,a,Hll...,|..„Ku

," '""'•;""; l'"n.'t..-.Kn,,„al .v^ion. an.l , ..nlu.llun,
M'-n,,-,h..,|,..„,„

..,„„„„.,..,,f .MUM, ..,,,,;,„, ,„,,.,.

"""•'• ''"•••-.unal ..auH. a.v al.sn.ss, tl.ro.nlK,;,-. of tlu.
'';7M..n.> snuK ,uu.urvs,Mj.y.lnu-,.,,|,aIn. (raivlv), .V.

1 .'Xinma a.r„unt> for n.o^t of (!„ othn- chm.^; Svphilis
|-va,f

,,, Hn.maMM.rorasan infrarraniuUunMnaMtisa
7'::'"!/""-" 'VlliH^n,ayI„.<in..toaMvofHK.mut.

'"'•'''':

''r'^'^''^'

'"'^ <"''y i" .•x.H.ptional ..as,., an.l to .ruU-
'""''""^ ' ^•"'•'•" '<- -f I'looH. MalfonnatioMof tl.,.
'''''''."""• '•."•' "\V'''I'l'"ly, iMtra-ori.ital tM,„oursa,„i inHan,-
-ations ,.an...

,K.riostitis,^,._,„.,tun.o..rsoftlu.o,,tu.

/V/-/.W/ I.. .......o-,vti,.iti> tl.m. i.tn.,.iMHa„.„.at.o,.

'-''Uio
l.c...l.t..utio,.totl..,,,,tri,,w,,fu.,.,..,.s|>i,,.,;iat

'--"Of l.,.la„.i,.a<.nl,ro>a(.-./.,,
I4f), Mo.t ..aM.

'^

.l-M .i.M" a.v at ti,.t ,.a.,M..i l.y si.,,,.]. ,.,1,.,,,,
"'""".'* ;"^'" '^'-= '' tl- later stages then. ...av

!„'

-nu. „,f1a„„„ato,y .vactio,.-i„filtratio„ . ifh i.-.u-oc^vtes
'W;. .I.u. to tl... i,Titatio,. of tl„. ,„.,.ros,.,l tiss,„.s I„ ,— -'ty of ..as,.. ,|.„. to i„t,-a..,.a„ial ,lis..a... . ..,,... .Jallv

-"H^nt,., tl.nv,„ayl„.a.I..s..,.„,li„..
,H,„,itis, .it|. tn...

'itia.ii.iiati,M. ..f tl... ,i..rv...

ilie l.li'cliiinisii. M I, .„.,.) 1- -=-• !^'-i;i i.-. iii(i(n-i.,i i)v ...tra-

il

III.
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ciaiiial (liM'.i^c li,i> lu'i'ii li.i' Mihjcct of uuicli dispute and is

still an uiisolvtd prohlcin. 'I'licii' is no doiiht tliut one of

ti)cnii-st important factors is iiicivasi'd intraciaiiial i)icssuri'.

'I'liis is proved bv the fact tliat W'v o'di'ma .dniost iiivari-

ahlv subsides, eviii tlioii_!j;b the iiitruranial disease eon-

tiiiues, if the pressure is relii'\ed by freely opt'uinij; the

skull. If c-ouiuHiMicntioii is eut off tVoiii one intra vaginal

s|)aee by pressure of a t' nioui' of the pituitary body or

olfactory icuion papillo'denia does not occiu' on this side,

but the optic nerve |»asses into a condition of partial

or complete " sicondary
"" atrophy {rid,- p. I-IO). 'I'hc

mode of action of increased intracranial pressure is

unknown. Tlu' followinu; 'leories liaxe been advanced:

(1) impediment to the return of lynijjl alonti; the inti'a-

van'ii'al space of the ner\e; (2) imi)ediment to the

return of venous blood-this is improbable owinu' to the

free anastomo>is in tlu' orbit (riflr p. 1:}): (-5) arterial

ana-mia. leadine; to alteri'd conditions of osmosis at the

iKi'.e-neao.

'1"1r' tnatiUi'tit of optic neuritis is I'ssentially that of the

underlvinjf cause. Local

treatment is of no avail,

but all soinces of irrita-

tion, such as briyht

lit;ht, N;c., should Ix'

guarded aji;ainst. Intra-

cranial pressure should

l)e I'elii'ved befori' vision

i^ lost, even if the cause

is a tumoui' which caimot be comi)letely e\tir|)ated.

Retrobulbar Neuritis.
—

'The intra-orbital poition of the

optic nerve mav become inflamed as the result of extension

from the surrounding- tissue-. l{et i-c.lmllinr neuritis i-

u-nallv dixided into an acutt>, socalled symptomatic form,

and a chronic, idiopathic foiin. 'i"he latter is the conditii)n

l''|(;. r.M. I li;iL;r:iiiiiMiilic iiiiinliniial
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I \U' lifucv.liicl

.tttiihiitcil to

(k>(n"l)c(i ,Ms toxic ;uMl)ly(.|)ia aiid luivt'

|)nm;irv retinal lc>i( Ml.

.\ciitc rctrobiill

utii'iit

wir neuritis is usually unilateral. Tli
oniplauis of (lefeetiv e vision, and sometimes of

P'un on movin,i,r tli.. eve. 'I"|,e ,,ain is increased I

Mire upon the ,^]oh-, .,11.1 neural-ia and l.ea.lacl

present. Oplitlialinoscopic examinat

ly pres-

le niav

re\ca
ion wil

i|iiit( normal fund Us. It

prol)al)lv

e;tsy to overlook the t

theivfoix \crv

•ymptoms to livstcria. Cari'f

i-iie condition .and to attrihiite the

^viil minimise th (lani'i'r. I)

iiepend I ipon i,

111 methodical

it th

examination

lajrnosis lis staifc \\] 11

aiKi of the field of

loroufrh in\esti!.-;ition of the pupil reacti oils

lie e\( r s(|L;inted (riilr p. 4J2f)').

vision. llic patient should he asked if

At first irlance the pupil reactions will

normal, both directlv and
lie apparentlv

iis t (> .•iccomiiKM iat ion. M
i-oiiseiisually to lii-ht, as \M II

no\M'\ er, tliat though the pupil of tl

>i-e minute inspection will si io\v

.

to litjht the contract

ift;-cted eve reacts

ion is not

illuminatioi' /'. instead of r

SlOWlV ( lilat

maintained uiidi'r the l)ri<dit

'^ contracted the pupilenijunin

'I"

«- whilst the lio-ht is still kept upon tl le eve.
us phenomenon, if it can he placed heyond dispute, is'of

he utmost (lia<>iiosti

'I'he field of

he ri'lative for (

(• si<rnificanc(

vision shows a central scotoma, u hicl 1 mav

iitral, l)ut

olours ()!• ahsolute. It

I

IS not alw ivs (

uuiy l)e p/iraci'iitral or sectorial
of .'t rmjr ;iroun<l the fixation point. Tl

iiit(

or in tlie torn

peripheral loss of the field and
hi

tl

iiKlness.

lere is iisuallv some
lere may he complete

III the later st if,'('s or more sexcre c;ises ti

"phthalmoscopic changes. '|"|

lere are usualiv

\eins. "ith diminished calihre of the .art

p.ipiliitis, modei-ate in d

icse are distension of th

eries, or actual
en-ree. \\'\\h or uithout these

|'>''liminary changes atrophy ;;f tlie optic d
n every case in which thK' inrijimmation

isc may ensue.

ill the iii'i'^r
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lu'liind llir Li,l(>l)c i> >() yrcat ;is I') lea. I l<) (lot iiut ion of

tlu' iicrxc tll)i(^ in llli^ situation llic dcuHiu ration extendi

not onlv towards the l)rain l)ut ,dso towards tlic eye. In

the milder cases pallor of the disc is limited to tin-

teni|)or;d side, correspond ini;' with dei;-eneration of the

papillo-macular fihn s. It has al read \' Inen noted that the

Han^lion cells at the macula are more liable to he aU'ected

!)\' deleterious aiicnts than those in othei' parts of the

ixtina. The same fact applies to their axis cylinder pio-

cesses, containt'd in thi' papillo-macular hnndle. \\here\i'r

in theii- course the noxious aycnt acts. This accounts for

the clinical similaritv between true retrol)ull)ar neui'itis and

toxic amblyopia.

The causes of jicute retrobulbai' neinitis ai'c local an'l

ifencral. Amoe.n'st the former periostit i and transmission

of inHannnat ion from the ethmoidal and sphmoidal sinuses

mav be mentioned: hence attention should be diix'cted to

anv nasal complication. Ilaniorrhaire into the oj'tic nerxc

sheath or orbit and fracture of the l)ase of the skull,

in\()lvinir the optic foramen, ni.av prochici- a similar clinical

|)icture. AmouLi'st e'cucral diseases which cause reti'obulbar

neuritis insulai' sclei'osis is one of the most important.

Other aliened causes are rln'omatism, chills, infections

diseases, .\:c. The prognosis depends uj)on the causi' and

the |)ossibilit V of cond)atinLi' it. In nuilti|)lc sclerosis the

affection of the nei\e rarel\ leads to complete blindness.

'rr('iit iiiri/t consists ill attacking; the cause. The eves

must be |)rotected from bright li^ht. and kept at rest l)\

atropin and al)andomnent of near work. When the cause

is oljsfuic, mercurv. iodides, diaphoresis. ;nid toiuCs mav

Ik- Used.

Optic Atroptiy is the term usu.dlv applied to the condi-

tion of the disc when the optic ner\e is deneneiated. It

has belli pointed out th.at in|ur\- to the nerve fibres in any

Dart of thiir course leads to d(L''i'nerat ion not onlv on the
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iM-Miiial {,v.vl„-,.,|) si,l.. ...s niioht 1m. antici,,at..,| for
'""'•'•"I '!'•'•- l.ut ...Im. „„ il,,. distal (.KMiIar) si.l,. ,,,/,

I'.
K>T). Optic atn.pliv f..]|,.us ,.xhi,>iv(. .liscasc ..f H,,.

ici Ilia from (lotnictioii of tl

r<tiiiiti>

nil \c ill flu. oi-l

ifaiinlioii (v '.'/• Ill

|»i,iriii(.|it(,sa
: it alx) follows (K.stiMctioii of tl

•^ ill niptiirc of tlit. iirrvc. at tlic opt
i-hil

"'iiKii m fracture of the l.asc of the sk,ill

'•n- neuritis, \-(

ic

^exiri. rt.fro-

IV l)(. ;it flic ,1;-^. it^,,|t; ^,,,.1

le break in coiitiiiiiitv of Hie (il trc'

iiion o f tl

I .-IS results from tli(. straii>ni-
!< p.'tpiilitis of neiiro-retiniti

le-e e.iNcsari. (Iistiiii.-iiislie(l

special featiir(.s uliidi tl

> or j)apill(i.(leiiia

'i> li'isl-jh'iiritic (ilrii/ili If, OUlllu-

(;iii>e liere Is a wv, ilvt

ey often exhibit. M(.si(|es tl ies(.

iiied irroii

•iiiopliy occurs \(itho,it pre\

inllaiiimatioii, but associat(.(l

p of I SI'S III wiiicli optic

lOUS (.\l(l(.|.cc of ,,i.v(

!isNociat(.(l u itl

.liM

tile c(.ntial ii(.r\

Such case>

1 iiX'iiera I (1

.,(,

isense, n.siialiv

ous syst(.m, or without d
< are di.scribed

iNCovei iljje

111' esMiitial )plitl lalmosco

general are altei'atioii in tl

ininidri) (itniphji.

pie features of optic atrophy

liinii'es in tin. blood

p.'d(.. but

le colour of the d ISC and
\(.ss(.|s.

1^ al«a\'-

nf lint

The disc

mav sliow vai'ii'tij..

•peciallv associated w ith

il

|"> of atrophy. 'I'he
[

" "hole disc and must be careftillv

\arious

)allor affects

''i-'iniinishcd fi 'Olll tl le "hite c(.iiti

M encroacjiinn- iip,,,, the temporal
<liie t:; physiolooical cupping". 'I'he

rlLiijii-e in tl le \(.sseis i> alw/ivs o
-id.' of contraction, but mav be al

n th

U)sent.

nropli

ni' oliiisii in

I'lim.'try {u^wy, tabt.tic,

V th(. disc is yrc.yor whit

spuiai

)

e, NoiiR.limes w i

I'imia <'ril)rosa i

'td'late XVII., Fii.. 1). 'n,,,,^

tl I a y'rei'iiisli

ipplini;- of tl le

seen lie e(|o(s

iiiiMirrouiuJiiiir retina looks normal
'i'lii of the nerve fibres H.,.,-,. 1. j;,.l.

O
^liarply defined, and
"iii<;to thcabsorp-

• .:j;j;.:;j^ iaUX/jjiiiC
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(ii|i[»iiii;) ( l'"i,ii;. 15)-">), uliiili \\]\\>\ !)(• carct'iillv (li>t iiii;iii>lii'(l

tVom li'laiicoiii.-itous cnpijinj;'. It i> >liall()\\ niid Nanccr-

sliapcd, a^ >lu)\Mi l)V tlic >liylit lu'iidiiiLj "f tlir m-sscIs, l)iit is

Ncaicilv iiica>ural)K' witli tlic (i|)litlialnu)NC()|H'. Tlu'iT is

no ri'tiaction of the lamina (ril)rosa. 'V\\v xcssi'ls an-

normal or onlv slii;litly contracti'd. Hotli eyes aw
ycnd'allv atfi'cti'd.

In the •' sccondarv " atiopliv of ri'trohulhar mischirt' the

condition iicailv resembles primary atrophy, l)ut there is

Ljieater palloi-, and the vessels are more liki-ly to 1h' con-

tracted. In the "consecutive" atrophy of retinal and

choroidal disease, as tvpicalK represented In the late

stages of " i-etinitis" piirmentosa, the disc has ;i yellowish

waw appeai'ance. the ((Im's are less shai'ply defined, and

the vessels are verv markedly conti-acted, someinnes to

ahnost coiii|)lete disappearance.

I'ost-neuritic atfophv mav l)e indist ini;-nishal)le from

the other forms opht halmoscopicalh . More connnonly

it can he diatrnosed with considcrahle pr()l)al)ility hy

characteristic sitiiis (I'late WII., l''i,-;-. 2). 'I'hesc depend

upon the tact that the absorption of the exiid.'ites leads

to a certain amount of react ionarv organisation, with the

formation of u variable (plant itv of fibrous tissue upon the

disc. This tissue obscures the l;uniria cribrosa and tills in

the atrophic cup. It extends o\ei- the edii;es, which are

thus intk'finite. and alona; the vi'ssels as a thicki'nini;' of the

|)ei'ivasculai' sheaths, l^'urthi'i', it throttles the vesst'ls, so

that thev become markedly contracted. Owine; to previous

neuro-i'etinitis the surrounding retina often shows perma-

ntnt changes, chietlv manifested by pigmentary disturbance.

When such ciiaiiifi's are well marked |)re\ious ])apillitis ma\

i)e hvpothecuted with exti'eme piobabilit v, but in their

absence tlie concln-~ion that there has not been papillitis i'-

not justitiaijle. 'I'he amount of react ionai-y origan isat ion

\aries LHcativ in different cases, and the tissue laid down i-
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I'l.ATK XVII. (T^fin-f p. 410.)

DPTIC ATROPHY.
Kii:. 1

.
rniiiaiy ,ji,tic atropliy. Note tlio palloi- :tinl stKiqily ,.,it mm -in

"f the ilisr. tin- I'xposiirc of Mic liUiiiMii irilircwa, uinl the alisfricc (,t

'-•irciimpaniilary retinal chauges

I'l.^. 2.— I'ostpufullili,' atiDphj-. Koto the palhir and blurrine ot the
I'.l-os .)l ilir ,lis,', tlio tilling' in of llie atrophic (.-up witli tiljron-:
tw-iic so tliai the latiiitiaorihrosa is not seen, thi' disturbance of the
letina in tlie iiiiuii'diafe nei.i,'hl»uih<)od of the disc, and the thread-
liiie ailiTics.
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II IIk' < •'I of time iria.luallv rcaljsorlud t< ^oinc

I'Xtcllt.

Ill total (>|)tic atn>|)liy the |)ii|,il> arc dilated and
iiiiiii(il)ile to lii^rlit and tlie [latieiit i^ lilind. Wlien
unilateral the coiiNenMiul reaction to liiflil i^ cxai,"i-erateil.

In partial optic atrophy central \ i>ion is depressed and
tl lere Is conci'titi'ic contraction of th fie :ti

"ithotit scotoniata, relative or al)sohit(

I or

accordiiii;- to

c is n.snallv

ears in coni-

the cause. In priniai'v atropliy the diseas

slouly itron-ressive, I'lidin^r after months or v

|>lcte l)liii(hiess. It is important to note that no dediiclioii

as to the amount of vision can Ih^ made from the ophthal-

e presence of all the si^iis ofiiiosco|)ic ai»peaiaiice.' Tl

atrophy is not inconsistent witii a certain, sometin
coiisiderahli', amount of \ ision.

Tl le ell ief cause or pnmarv optic atropliv i tal )es. It

ay \k' the first siirn, and the otl ler symptoms and

)(• care

m

Slirils

ma\ he loii;,r delayed. Tlie patient should he carefullv

vesti<;ated for a history of syphilis, the presence of Ar<rvli-

KolMitsoii j)iipils, till' ahseiice of knee-jerks, the presence of
ana- iiesia.iiico-ordi nation, and soon. Hotlievesareattectcd,

hut often in iiiie(|uai deirree. Tlu' disefise advances slowlv
hut surely to complete l)lii!diie.ss— pro>rressive optic atropliv

par excellence. .\ similar condition iiiav 1k' due to

ncueral paralysis and insular scli'iosis,

to othei- forms of c(

less comnioiilv

sclerosis th couisi' o

ntn

f tl

lU'i'vous disease 111 insular

le (fisejuse is usuallv (diffl lit

variations or rejieated acute attack ^, seirioni causiii<r

niindiK'ss. !•; xcessive ha'Diorrhaife, menstrual defects

cold, arteriosclerosis, ,\:c., have Ih'ci

in douhtful

iiereditarv.

1 ascri bed us causes

cases, i'rimary optic neuritis is occasionallv

^econdarv itropi IV Is caused

optic nerves, chiasina, or tracts hv tumours

compression of the

listeilsion of tjie latem] xenf rwie >1>..I.

aiieurvsiii,

\ V... li
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]
!

iii.is I'olldu rii|ilniv lit' llif (i|ilic ii(i\c at llic toi'.nin ii,

sect ion (if 1 1 ir lit r\c. coinpn ^-idll l>\ Ijlnod clul. \c.. w itiioiit

[lies iinix neuritis.

'rrmliihiil i- tliat (if the caii^c. I'or t lie Ir^ion (if tlic

ncrxc it^tlf iiicitiiiA . ioiliilc^. ^trvclininr. nit roiilyct rinc. the

con-tant cmicnt. \c.. niav \>v UM'd. hiil -cldoni lia\c an\

itHct.

Tumours of the Optic Norvo. StcCliiii. XXXI.

{'dm.imim Aiimhim \i m II ^ (II- nil Oitu Dim-.

Coloboma of tho Optic Disc. 'I'lii- (icciiis in two

t'()nii>. oiif ot \\lii(li i-- coiiiiiKin, llu' otiicr rare. 'I'lir

((ininmn t'onii i^ due lo iiu(>iii|ilctc cldMiif ot the clioroirlal

figure, and inaiiit'c^tN itself a> an iui, ri > errs, nit, nincli

rcsfiiililinn- tlic nivopic crc-ccnt ('/.(.). l)iit situated at tlic

lo\v.T cduv of the di-c (I'latc MIL, i'i.H-. 1) It i>a

cicxcnt. wliitcr than the ilix' itxlf. situated at tlie

lowei- holder. It occiiin most connnonly in li\ peniutrojiie

and astii;inatie e\es, whicli are often found to liave shiilitlv

detectixi' \ision tlioni;ii tlie eiror of refraction is

corrected.

In wliat is connnonlv known as (uldliii/iiii d tlie ilixc

(or nerve sheath) tliere is greater failure of the tu'ta!

tissure to close. 'I'lie (hsc then looks \ery larn'e and the

\essels ha\e a xcrv ahnonna! distril)Mt ion. apiieariiiii-

onlv al)(i\e or iri-ei;iilarlv round the ed^es. 'I'he a|)j)areiil

disc is icallv the sclerotic and iiinei' surface of the

sheath of the nerve, the iiervi- itself heinn- usually spread

out as a pink hori/ontal linear tiand at the upper purt.

'I'lie Hoor of the colohonia is white and incasuivihly

depressed, often ijuite ectatic. The eye Usually has defi'ctive

\ ision.



( !i.\rn,i{ \i\.

i\ 1 1; \ <i( I I. \i! II Mill I1--

Im li \-'i( ri.Mi tiimoiii-s ;ii(' III IT. hut of Mi|»rciin' inn (ort-

iiKT. since tlicy arc iisiiallv ni.ilii;naiil anil cndaniici' tlic

lilr <>(' the pat itiit .

Tumours of the Iri.s. S nconia ol' tli (• Ills IS (St rcnitiv

I'lif. It i> not iiiicdinnion to -cc iriiles uitlidaik Itrouii

-|iols (niclaiioniatai, due to coni^rnital ai;i;rii,atioiis of

ntiiial [tiyiiicnt cpitlicliinn. As a iiili' tlics<> aic hcnioii,

ImiI occasionally they take on inalii^niant |iiolit'crat ion. Anv
iiKTcasr of si/c iiHiit he watclicd uitli suspicion. 'I'nic

-iicoiiia. composed of piiiiiiciitcd or iin|)ii;nieiited spindle-

-liaped oi- lound cells, occurs as an isolated nodiilc. It

urous r/ipidly, and if left attacks the cornco-scleia ami

|iiit'oratcs the ^IoIm'. It ni\(s rise to metastases from

\\ lii( h the patii'iit dies.

.\ltlioii<;h it is the only new iiiowth of import.ance met

vwlli ill the iris, it may he diaiiiiosed from niimma or tubercle

iMil\ with didiciilty. TIr' chief points of diHeicnce are the

iliseiice of iiiHainmatioii as shown l)v svnechia', \c.. the

liiseiice of satellites, the fieipiencv of p!i;iiientat ion. and the

npid incri'ase in si/e.

l'ii(thnriit.—The orowth should he watched for a short

'Hiie and it found to increase in si/e should he reMio\ed hv

'idectomy if this is feasible. The spei'imeii is sub-

jected to expi'rt microscopic iinestinat ion. Ifthei;routh
i> iiialiirnant and has not i)een completelv removed or

>liows sin-iis of n'currence the eve nuist be excised at

el ice.
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Surfoma of tlio Clioroid i- iml -n i:iic .•l^ -aKonm u|

llic ill-. 'I'lii' HTDU 111 ari-f- lii'iii iii.ilii:iiaiil picilili ral ion

1)1' llic -I iniiia ( ilU iif I lie iiiilri la\c I-. It Iniiii- al lil-t a

lih- -lia|M(l mas-, lai-iii^ tlir iftiiia o-.n it. llv lln'

iiriMi-N (it' ^^()^^tll iiiciia-iil Ini-idii i-. lliKiuii ii|i()ii tin-

c la-tic lilt aliraiir n\' Hi iicli. "Iiicli liiiallv nipt iiiv-. 'I'lic

irlU tliri iirolitcratr tliiniinli tile (.|)i'iiiiiu- ami tonii a

oliiilai •• head
""

iiitlic --nlirct iiial -pace, -cjiaialtd tmni

I'li;. I'.ir.. -.MliMli nf ~:il iia ol' the .liiin.i.l (
'.I). -il-uillL' llir

IV|.i.Ml iiiu-lii -Ii;i|"'. ('/'
. \>.u- lihiiKi ol nliiiiy li'"ly. r.,u-

I mill IN-
I

o-i. I i'lrlv \\ illi 1 hi rli.ii-i'id. ti. haul 11. nMM;i.

the ma— ill tiic clioroid 1)V a iiairou •• luck "
( l''i,i;'. IW)).

'I'hc retina rciiiain- in contact with the tiiuioiir iit tliouin-

niit of the licad. tint i- dctaclicd from tin- ciioioid at the

sides, (he intervdiini;- s|iace lieini;- tilled uitli alhimiinoii-

tliiid. 'I'he (frowth niav lie in any sitaation, and the tliiid

niav sink down to the lowest part of the eye. fonnino

lere a •• simple" detachiiK'nt isolalt'd from that o\er the

tumour. As the timiour progresses the retina is more .'ind

more detached, until no part remains /// situ. The nutri-

tion of the Kn-. then suMers. so that it heiomcs opaiiue



iS'i'U \ ()( ri.\i{ iiMoins. n.

mil

m
iiin-

nii;.

tlu

lllKl

line

I 111 tllllioiir liiMV nil llii ^lolir |p. toi, |MI liilMt ili^- till

-rlriotic, or tlii> iiiav urciii ifl.il i \ rl \ c.ilU alolli;- (lie ik ri

\.ls(lll;ir s|);urN ot t|j(\urtr\ \(ili-ul (llial\ M^scls. 'I'lic

.ll.ltill lisMM- t irii lii'ciiiiir irilillralii Till K iiiplialic

^laiiiU an- iiol alUctcil, lint mctu' Ihm'«, (uciir in the li\ii-

aiiil I ix'vv here

'riic nrowtli is iisiialK |ilM;iiunti(l niil;iiii)ti( -a

llrl\- linpiiililrntcd I ciiciisarconia.

rconia.

ci'lN aic siiiMillf

haiii'ii III' I'lHiiKl 'I'l. rv inav he aiiaii^cd in cdIiiimii-'

I r\ I iiiilriiiiia ) III' artinnil llloilll M-MJs (.•iii<f|o-sar( iniia), anil

III' tlii'ii |iii)lialil\ iliiltit lirlioiiiata.

'I'lir cniilM' of -.alionia ill' tin

iliMilfil into tour staler- : ( 1 i i lie i|iiii>((nt stanc ; (U) tli

(IkiiokI |s coiiiiikiiiIn'

LTlaiiconia l()ii> aoc (:}| tlic-taLiiMif('\t la-ixniaf cxti'iision

I I tlif slant' (if iiuta-taNis. 'I'liis is |»iolial)l\ tlir tvi Ileal

I liiiinoloii'ical iirijii' of cMnts, lint

iiia\ ai'isf at a \ri'v i-irU st

II sccondarx Lilaiicoina

ii;r (If If (Iclaycil until after

\tra-oeiilai' extension lias taken [ilan . and there is e\i-

liiiec to sliou tiiat metastasis niavoeeiir at an earU' sta<'"e.

'I'lie eatise o'' the ylaiicoiea is ohsciii'e : in most eases it is

III to the lens ami iris heini;' forced forwards, so that the

iiiyle of the anterior chamhei' hecomes hlocked. In other
ases. partienlarly those of earlv (in >et, oiisi iiietion to the

\ rliii I: oiitHow fi'om the eve is the |ii(ilialile exjilanat

'In- tumour heinn' in some instances so situated as to ii

ijion a \()rtcx \ein.

on.

ircoma of the choroid iisiiallv occui's in adults hetwcen
irtv and sixtv. It

hit.

is always |ii'imarv. suij;le, jind nni-

lal. 1 he patient may come iiiidei' (il).ser\atiou in thf

'Illy stau't. ulicii there is onl\ di'taclmien! of the I'etina.

I lie eai liest cases to seek ad\ ice are those in which tho
'iiiioiir is near the macula, since vision is then most strik-

icr luse.s the ti imoui' lias UsuallyIh-ly .'di'ectdl. In (itl

Plained a coiisiderahlc si/.c, and the patient mav applv for

itiiieiit foi' ri'lief of the pain of n'laucoma.
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II i-, of Hic iilm()>t iin|ti)rt,iiicc tliat the cuisc ofllic

(l.'l.uliiiifiil ortlif ivhiiu sliouM luMliMniioM'tl ill IIh'm' f.-i'-i-.

W, h,i\c .ilivadv Mvn that •VMinplr"" ilflaclmuiit of the

ri'tiiia is most tVciiuciit ly foiiiid in myopic ryes or attfr

a l)lo\\. tliouiili many caMs arr apijarciitly " idiopatliic."'

Ill Miiijilc (Iclai-lmifiil tlic lo«( T |)art of the ivtiiia is iiMially

aircctcd. tli()iiu,li not always. 'I'lurc is Ihcrcfoiv prisuiii|)-

li\c cxidcnci' of only slio-lit vMMo-lit that a dctaclimi'iil

ill the \\p\)rv |iait is due to a timioiir of the choroid.

In detachments of coiisidcral)lc >i/.v the tension of the eye

is iionnal or schnormai in the al)sence of a growth; it the

tension is raised (|uite detiiiitelv aiiro\\tli may l)e(iiaunosed

almost with certainly. A sinipK' detachment shous mmie-

roiis. more or less parallel, folds, and niidulat ioiis can l)e

seen to travel o\er the surface when the eye mo\cs. 'I he

(Ictacimient at the summit of a tumour is usually rounded

and ti\ed. tlioii<;li in the surroundiiie; parts if may show all

the sinn. of a "simple"" detachment. ralches of piu-meiit

upon the roiiiuU'il part support the diagnosis of a tumour.

l)ut pi;;iiient distnrhance. mori^ |)articularly at the periphery,

is not uncommon in simple detaclnncnt. Rarely a system

of lilood \essels ha\in^an cut irely dill'ereiit niodi^ of distri-

hiition to the retinal vessels can l)e ma(' out lie'ween the

latter M'sscls. I'tiis is the most |)ositi\c evideiic.- ot

o-rowth. hut it is only occasionally seen. .\ very small,

round deta( hineiit in the macular reeiou or upper part ot

Wtv u,lol)e is almost I'crtaiii to l)e dui' to a tumour of the

choroid. If the detachment is sutlicieiitly anterior trans-

illumination with a specially devised lamp will allord

iissistance in diagnosis, a simple detaclmient heiii.e- trans-

parent, a choroidal n-rowth opacpie.

Diagnosis mav i)c extremely ditlicnlt if the patient is

first s,.eii when elaucoma has al.ead\ supervened.

Dependence must then he placed larevly upon the

liisttirv. I)cfecti\e \isioii may ha\e heen noticed. hiH
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tlir [in'iiioiiitorv lialoo of i;l;nic(irn;i luixc 1

;iii(l \isi()ii l:as !j;(iih' trom IkkI t

M'ci: ;il)>< lit.

() woi-^r witlioiil rcllll-

-ioii^. One cvf i)iil\ i> iii\()l\((l. 'I'lic other ni;tv Im'

|)tit((tly iKiMiial. oi' at It'a^t not of the i;laucoiiiatoii--

i\|)c \\itli small coinca ami >o on, and the field of vision

tlii s eve \Ml ow no eonlractioii on t le nasal side

'i'lie atli'cted eye will |)rol)al)l\ lia\e no |)erce|)tion of lii;lit.

so that if aiiv doiil)! I'emaiiis it slioiild l)e e\c. ed.

i 1 1 i\t III! lit.—The eve sliould 1k' e\ci' 't(i as soon as iios

silile after arrixiiii!,- at the diaiiiiosis. AltlMtimh

)f the choroid rai Iv travels dou n tlie iier\e it

arcoma

is wise to

lit it as long as may he. If the i;rowtii lias alrejidv hiiisi

hroiiyh the yiohe the oihit should he exeiiterated.

I'roiiiiosis is fair if the tumour is small and entireU

iiitraoculai'. liiit e\cii 111 thesi' cases metastasis ma\-

occurred. The disease is in\arial)l\' fatal. iisualU wit

li\e vears. if not eradicated hv operation.

Sarcoma of the Ciliary Body is fiindaiiieiitallv ot th

III!

iiiu nature aiu 1 'A
i\cs I'ise to tlie same svmptoiiis as

sarcoma of tlu' choroid, tlie ditfereiici's heinu- onlv thosi

d<'|)endeiit upon the an.itomical disposition of the parts

Thus, the retina iK-ini;' here more adherent to the under

I VI iiii n\ia. and hciiiij reduced to a doulile lavi

I |)itlielial cells, is not detaclu'd. When the n'lowth has

-plead to tlie choroid the retina propi'r hecomes detached.

'I'he tiimonr mav attain coiisidei'ahle size hefori' it causes

s\iiiptoms. which are then referable to displacement or

distortion of the lens and interference with the ciliar\-

he ciliar\' circulat ion .s inn icdcd. and cuisiiiciioiis

ililatation of one or two anterior perforating ciliar\' \essels

lioiild alwa\s arouse suspicion. The growth ma\ inxade

t he allele of the anterior chaniiier. It then has the appear-

iiice ot an iridodiah sis. a d.ark crescent showiiiM-ai I he root

the iris That it is an iridodiah sis is sho\\ n I )V ine

•f tlmt no rcHex can he ol)taine(l throuuh it on

».£.
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illmniii.itiiiL itii tlic ()|)litlialiii(i>co|)ic mirror .nid t'lDiii tlif

ali-ciHiMifliistoivofa l)l(i\\. In tlic casf of a lciico>arcoina

the crocciit iiiav l)c Vflloui^li. hiil \(--scls will iiMially 1k>

visildc upon tlic Mirfacc. and tlic-c icmltr tlic (liau;llo^i^

caNV. 'I'lic u;ro\vth niav !« visible hy ol)li(|nr illumination

with a widflv dilated pnpil.

Sarcoma of the ciliary body i^ le» ((numon than that of

the choroi<l. 'I'iie treatment and |)i()nno>i> are the same.

Socoi.dary Carcinoma of tho Choroid occins -ome-

times in late sta<;'es of -cirrhiis of the l)reas| rarely in

cancer of othei' or^an^. There i> ol)>cinal ion of vision,

and oi)lithalmosco|)ic examination re\ea's a • Ktespreao

shallow di'tachment of the retina. 'I'he disease is nearly

always hilateral. and as it is nsnally only one of many

metastatic deposits and the patient is n(.|ierally in the last

slaves of M;eneral carcinomatosis no special treatment is

indicated.

Glioma of the Retina is a malii;nant disease confined

to infants. It is prol);d)lv alwavs conti'enital, thoiiji,'!! it

may remain (|uiescent or pass nnnotici'd nntil the fifth oi'

sixth year or e\(n later. The disease is rare; the second

eve is affected, independentlv and not l)y metastasis, in

about one-fourth (tf the cases, l)nt fre(|ueiitly the yrowth

cannot l)c recognised e\cn on careful examination until

after months or even venis. Several children of the same

familv are sometimes affected.

The child is brought to the suru'eon on account of a

|)eculiar vellow reflex from the pn|iil, sometimes called

"amaurotic cat's ev>'."" If left imtreated Ltlioma runs

through the same stages as sarcoma of the choroid, vi/.,

(1) the (juiescent staii'e ; {'2) the iilauconuitous sta^e :

(;i) the stai^e of <'\tra-ocular extension; (h the stao" of

metast.asis. The second s|;tn-e results in enlarnH'm"nt ot

the jj;l(rl)e, with a|)p;u'ent or r<al i xophlhalmos. I'ain is

severe durint;- this statue, but is relieved when the tumour
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'•niNts (l.n.iijrl, tlic M-l<T()tic. Pcrtomtioi. (.flcn .„t„i> .it

lli«' liiiiljiis hikI i> followcl \)\ rapidly funnntiiinirn.wtli.
M.t.'istasis first (uriirs in tlir Divaiii-iciilur and iiciirlihour-

in- ,dai.d>, later in the crnniul and otlier honrs.
'"

Direct
.'Xtcnsion l)y continuity to the optic nerve (which is early
afilrted) and hrain is ((•nnnoner. and metastases in other

l-'"y I'.i7 Stctionof u.|i„,„.i of tl„. ivt;,Ki ( . .;,. X,,,,. ,,„. ,,1,-^,

'i.itinii nt the .iiitcrinr part <<l [<u' H|iti,' ii.tvc.

"--ans, nsually the liver, are relati\ely rare (cf. sarcoma of
''"•«'li<>'-<.id). In most cases the first stair,. lasts from six
months to H vear.

(ilioma is H maliM-nant irrouth of the- retina compoM.d
iiii'My of small round cells with larirc nucl.i. eharacteristi-
'l!v ananne,! aro,m,l i.loo.l vess,.U. and slM.uinu- „.,,,,,t

'
ii'l''Mcy to denvncralive changes ( l-'i^r. |!)7). n j.

,'"

.Ij'];,,.,.^,.

.uvneris. and In'ars no resemhlance to jilionia of the

27—^

-Ml
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hrain. froni wliicli it inu>t l)c carefully (li^tiiij,nnOicil. It

prohuhlv ()i'iu;inat(> in tu'tal. uiuliHiTciitiatcd ivtiiial (cll-

:

ulicii tlicotluT eve i> aUrctcd it i> a M-puratc locio.aiKl not

an cxtcn-ion via the (liia>nia. It is in\ariai)ly inultiplf

(cf. N'lrconia of tlir clionnd). When seen \iTV early. a> foi-

example in the >econ(l eye, a larj;-er nia>> i> >een Mifi-oiinded

1)V ^^nlle^()U^ punctate >atellile--. .Mici()>c(>|)ieally uiinnte

deposits are seen scattered in arioiis situations t!u-oui;li()u!

the -;lol»e. It niav .urou prinei|tally out uaids. sepa> (tinu'

the retina from the choroid <rl;oina e\ophytnm,or inwanjs

towards the vitreous "ilioma endopliytum. 'I'lu're i> no

fundamental distinction, hut the ophthahnoscopic a|)pear-

ances ditl'er in the two types. In the former the condition

resemhles a mere detachment «

'
' retina; in the latter

|)olypoid masses may l)e seen - .^•.'n<i; into the \itreous.

Iliiniorrhaiiies upon the surface are not iinconnnon.

es|)eciallv in glioma endopliytum.

Se\eral conditions occui-riiii; in children may Lcive rise to

similar sioiis. and -ause ^reat difiiculty in diaynosis.

These have hein <;rouped together under the term iiscmln-

,lli,,iiiii. The chief ai'e (1) intlannnatory deposits in the

vitreous, with or without di'tachment of the retina:

('») tuhercK' of till' choroid, especially the confluent type:

(:J) congenital di'fects, due to pi^rsistence of part of the

fihrovascular slieath at the hack of the lens. The first

nroup are due to a (piiet form of cyclitis. which may have

passed unnoticed or mav have caused slinht redness of the

evel)all uith inflannuatory deposits in the anterior chamhei-

:

these, howesei-. are Usually soon ahsorhed. A history ot

lils. unconsciousuess. attacks of screaminu-. eai' disease.

,,ue i;f the acutt specific te\ers, sy|)liilis. \-c.. may l)e

o!)tained. Iritis, or the i'esults of iritis or iridocyclitis.

«.'/., txislerior svi.eehia-. nti'action of the liase of the iris,

and so on. are often present.

In all cases atropin sliould he instilled and hoth eyes
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""''' '>• tlioroiiHlily (•xainiiicd o|)litlialiMos(()|,ic;,Ilv,

kIci- ililoroforiii if iicctvsaiN . Tlic tension niav Miiav Mk'ii

lie satisfactorily tested, and may jdl'ord useful infonnatioii

*\lii(li eamiot he ol)tained witlioiit an anastliet ie. Raised
tension is in favour of ylioma. loueicd of [iseiuio^dionia.

l.\eii when every |treeaiitioii is taken there is a eon-
derah Uroiip of eases in which it is ahsolulelv

iiii|)ossihle to he certain of the dia<;iiosis. ('oiisiderin<r

Ihat the life of the patient is at stake .•iiid that the e\e
is in any case useless as an or^an of si(pht. these cases

lion Id lie treated as .d lonia.

'ill iiliiicnt.—'Die treatment of lioma is excision of the

ijiinct i\a oi' oi'

Is imperative. Ii

i)ital

tye at the I'arliest possihie moment. The optic nerve
should he cut lon^, and the cut end invariahly siihmitted
lo microscopic;d examination. If there is anv douht of
extension of the dis. a^. to tin

tissues exeiitei'ation of tlie orhit

"here the diagnosis is douhtful the eye slioiild W- removed,
ft>r in iiiHummutory pseudoM-lioma the eve is destined to

k and Ix'come iiiisiohtlv. In no case sjiould hotli
linn

eyes Ih' removed at the same operation, hut if one i>

proved hy microscopical examination to he niioniatous

\.\n\ the other contains a similar yrovvtii, the second I'Vc

should also Ix' excised if consent of the parents can he

ililained.

I' le prognosis of ulioma. if untreated, is alls,, hit

liad. the patient invai'iahly <iyine\ 'I'he profrnosis i^ \\

it the lye is remov.d Ixfore extra-o(iilar extension h

ely

ll'I't'd. In the ahseiice of disease of fl

patient may Ih' I'e^arded as out of

le second e\e

iii,'er if there is

iio recurrence III the orhit v^ilhiii three viais, hut the

ivmainiiii.- eye should he carehilly examined uiKJer atropiii

'' lie(|iient inteivals for a miicii lon^^er period, 'i'heii-

ire several cases on recoi'd ol cure after removal of iuith

.yes tor j^lioma retina.
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Ai'Mii tVoin tlif (ii-.t cirl);iiicc> of \i>i<iii \\lii(li liiixc l)fi'ii

iilriadv coii-Nidt red .iiid liii\c their ()iii;iii in tlif I'Vc it^'lf,

tlitrc aic others dependent upon li'>ions in thi' visual

nei'vous tracts. 'I'iie\' not int'rt'(|iiently closi'ly siniiilute

tlie <lisordeis (hie to peii|)iieial eaiises, or, In^inif «'ai'ly

e\i(lence of disease, lead the |)atient to eonsiilt an

ophtliahnie surgeon. Tliere ai'e also \ isual defects the

cause and seat of which are iniperfcctlv elucidated ;

thouj^h some are pi()i)al)ly peripheral in oi'i<fin it will

l)e con\enient to consider tlieni hei'e.

Hemianopia (,S////.s.

—

Hfiiiioiioji.-iia, lli'nihipht).— II»'nii-

anopia denotes loss of half of the (it'ld of \ision. The

coninionest clinical foi'ni is so-calk'd honniiijiiiiniix

lii'iiiiaiKijiid,']]) which the ri<iht or left half of Mil' !)inocular

/ield of \ ision is lost, o\\inii; to loss of thi' temporal half

of one field and thi' nasal half of the othei'. 'I'lu' condi-

tion ma\ l)e due to a lesion situated in anv part of the

\ isual tracts fiom the occipital lohe to the chiasma. A
focus of disease in this .area causes loss of \ ision of the

col respond iny- liaKt's ot' each ictina (hence the (k'signa-

tion homonymous), i.i.. loss ot thi' opposite liahcs of

the visual lields. Since the afferent pupillai'v fihies pai't

comp;in\ witii the \isu;il tilires before the lattiT enter the

so-called piimaiv optic centres-external geniculate hodv,

pul\in;u', ;uid superior coUiculus (//(/< p. 85)— a means of

diagnosis of the seal of the lesion, whether in the optic

trait or al)o\e tli.it le\el, is provided. If the lesion is
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.•il)()\c tlic priiii.'irv cciitio tlic pupil rcactioiiv ire iioniiiil ;

it it i>- ill the (iptic tract Wernicke's iieiniaiHipic pupil

tioii should 1h' present {ii,l,' pp. T:^, 10!)). It must Ik-IIJK
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Kinciiilxivd. Iiducvti', tliat tlii^ rc.ut loii i> .ilujiy- tlilliciilt

I) (licit, and with llic iiuIIkkN ii-nalKciiiiiloMd i> M'ldoni

<-oii(lii>i\c ^lld^^s dcfiriitclN [ncMiit. 'I'lif majdiity ot

caM's ot litiiiiaiiopia art' iliif to lesions al)o\«' tlic primary

icntiis. usiiallv in the o(<i|)ital lolw of ojitic radiations.

Tlic exact site nnist l)e deteiniincd liy collat( ral >yni|)lonis,

caused l)v invoUfnient of neinliliouriny -t nictin'i's, <.</.,

«()i(l-l)lindncss (|)roi)al)lv ani;iilar y,yni>), lieunanjistliesia,

\\\\\\ or \vitlioiit lieniiplcn'ia (internal capsule). Ac.

In most cases of liemianopia tiie fixation |)oiiit of each

eve esca|)es (V\<i. 1!)(S). This is prol)al)ly due lo two

causes— \\ides|)rcad representat ioi; of the fo\eal renion in

the occijiital lolic of the same side, ouini;' to spread of the

fihi s of the |)a|iillvimacular- bundle and of the correspond-

ing- neui-ons of I he third order ; and hilateial re|)reseutation

of each fo\eal re^iion in each occipital h'he. Occasionally

the fixation point is eniiulphed. Rare cases of douhle

leniianopia lia\e Ucu r-e|torted : \ ision is then not neces-

sariU eutirelv lost, since the fixation point may escape.

Hare cases of honionvmous (iiKnlraiit li<'iiii(iii(ij'ia have

also Uen reported, in which corresponding- (piadrants ot'

each field— the Upper or lower half of one temporal, and

le upper oi- lower half of the other nasal— liaxe lieen lost.

'I'luse are i;-enerallv caused l)y c(-rtical or suh-tort ical

|)ai-tial lesions of one occipital lohe, destiuctioii of the pait

al)o\e the calcarine fissure Icadine- to loss of 'he lower

(piadrants. and rici' n /.>,'(/.

Jlitniipniiil hciiii<ni"]>ia is usually caused l)y disease of

the piluitarv l)od\', \\hicli then pi-esses ujion the chiasma,

so that the fil)|-es ii'oiui;- to the nasal liaKes of each ictina

are dest roved (Fiy;. li)i)). 'I'he c-ondition is conmion in tlu-

ad\anccd stancs of acronieL!,-al\'. The delimitation of the

)lind areas in the two fields is usuallv less a(-curate in these

ases, and as thev |)roe-ress tin- loss in one eve niav U- more

lapid than that in the other, so that finalh' one eve niav
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'I'lir (ir^l -in;!! i^|li;i| of 1 1 1 1 1 1.1 1 1 ra 1 nt lo liulh.u' iiciiritiN,

\\itli ril,iti\c ctiihal xutoiii.i. 'I'lii i- IoIIouimI I>\ jho

^;^(^^l^( "' sccoinlai \
""

ali(i|ili\. ol'lt ii a(((iiii|iaiii((l l)\

|ia|)ill(i'<l<ina on the (»|t|M»silc side {ml, p. Wi).

IliiKtsdl lirtniiuii'jiiii is one of llic i^rcati'st raiitic-., if,

in(lc<'(l, it can Ih' said to occnr at all \\\ typical t'orni. It

ncccvsitato t\\o lesions, one on cadi side ot t lie iliia>nia,

destroying- the tiiircs to tlic tciii|ioral iiaUcs of cacli retina

whilst leaviiii; the nasal (ihivs intact.

Cases have Imcii descrihed m \»liicli lliere has Imcii loss

ot halt of one field and general l)lnriiii^- or anihKopia of

the whole of the otiier. In some of these cases a lesion has

l)een t'omid post iiioi'teiii iii\ol\ini;- one occipital lohe and

extending- into the aneiilur ^\imis, Uct' ri'iii/iii"ns diiililii-

iiji'tii has therefore heen ascriU'd to lesion of Iheannnlar

i^Vius. It is pr()l)al)le that this is imiclv a siir\i\al of the

erioneoiis idea that the coitical re])i'esentati(»ii of \ision is

in the aniridar ii-vriis. It is nrohahle that this <rvrus has lo

do with \ isiial coniiptions, ^c, mental \isiial impressions

ot a higher order than the peiciptious represented in the

occipitiil cortix.

Amblyopia (a/xpAi'v, hluiit) and Amaurosis (u/jiui'/hIs-,

ilark) are the terms used for- partial and (omplete loss of

sio-lit i-especti\(ly in one or both eves. Thev an- not used

of all cases of partial or (-omplete hlindness. hut ha\e

become lestiitted to <-ertain forms of a more or less inde-

finite cliara(-tei- desoid of ophth.dmoscopic or other marked

oi)jecti\c siyns.

I'liilateral amblyopi.-i is usii; v either cdiiiiniitdl (ridr

p. ")(i;}) oi' from psychical sujipi-ession of the retinal iman'e

- iiiiilili/djihi I r idiiijisii] {ridr p. .">(!;}) : these \arietiesare

discussed elsewhe|-e. I 'nilalei'.al amblvopi,i m;iv be due to

hiii,h |-efrat-ti\e eirors in the eve. It is then not .i tiue

amiilyopia, since correition with suitable glasses in enrK

lite cuies the condition if suflic-iont perscMrance iscxei-cised.
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III ol'l.r |..n|,lr i.l,isv,. ,,ri,n tail : llii> iii;iy Im' ,itlnl.iit.<l

""" ' '" •'" <l< ^<l<>|'iii.iil (it a true aiiilil vojiia tVuin ilisiis,.

"I-. iiioiv |.i<»lial.ly, tu (Icf.rtix,. r.<-.|.t i\ it \ n| thr lii^luT
Kiitiv-. Ciiilatcral aiiil)l\i.|.ia i^ al-o a vvm|it()iii ofntio-
l)iill)ar iiciii-ili> (r/.r.).

Hilatcral anililyopia i- t( d in tli,. \aiiniis tnniis of
l..\ic uiiil)lv(.|)iu (,/'.). Hilat.iai aiiiann)>i> (uriirs in

Miainia (//,/- p. ,'5,S7 » and in ni.ninoit is. H,,t|, aiiihl vopia
iimI amaurosis occur in li\strria.

Iliist>iir,il ii,nhlii<>j,i<(. as niii;lil l.c expected, .xliihits

protean Mianitistati<.ns. It may I.e unilateral. I>ut is hk.iv

">iiMiioiily l.ilateral. 'riiere is Usually concent ric cont rac-

lion of tlie tields, with or without colom- defects. .\ spiral

(iel.l is M-vy cliaracteristic, ,.,.. tlie ti.'ld contiiniallv

'limiiii>lies uln'lst it is Ixinu- taken, s,, that it mav he
liii''il.v limited to the fixation point. The patients, "hou

-

e\er. ii-et ahoiit perfectly well iinai.led, an inipossihilit v in

eases of »VMllilie lliu;hly contracted tields (/„/,' p. ;J7i2).

'I'he condition is sometimes called ana'sthesia of tlii' retina,

an iindesirahle desioiiution. Sonictimes tlu'i'e ai'c iiritative

-yniptonis hlepharospasm, i)linkinn-, lacrymation, Ac—
hypt^ni'sthesia of the retina. The pupillary reactions are
perfect, atfordini-- an invalnahle ohjectixe (jia^nostic sjen.

'I'he projrnosis in livsterical amhlyopia is ^,.,,,1, though
lieatment is usually tedious. The chief diflicultv consists
111 eliminatine- oriranic disease, such as ret rohulhar neinit is,

iiijiiry, emholisni of the central artery of the retina,
sympathetic o|)hthalmia, and so on.

Night-blindness occiu-s j,„r <',r,'llr,irr in ivtinifis pje--

iii'iitosa (,/./•.) and in xerophthalmia (7./-.). It is also
t"iin<l in end.MHJc form, especially after exp..sure to hrinht
-Niilinht in hot comitries, ,.,/., amongst soldiers and sailors.

II le pa tlent> aic iisuallv ovcrurouiiht as 1)\ |o

or deiiilitated as I

ny- march

nditi

IS l)y scurvy, fasting- in I/nt, \(
le ConiMtK •n neiierallv nnuioves ranidlv If tl It > I >\N -s
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iiiiili > Iril .11 II I I III' mil I it lull at 1 1 mil 1 1 li> i ml Iim r oil is

>|ii(i:(ll\ lliillr.lli'il. I'lli' .'illrilliili l'~ |iilli'l\ li ii al, i li ir Iti

al)noniial ictilial tali^ilr, a'> l^ -.Ikimii lis llir tact thai

(uvcrillLi; i>iic I \i' "itli a liaiiiiam' liiirili;;; tiir das lia^ Imtii

Iniliiil l(» r(-<l(>rc -liilil I in>lli.'li Inl tiir iliMlilin llli;llt ^ \s atcll

oil hiialil Nliili. I In I III
I
II 111 I (till I \ r iriiialllllii;' a-. Iiail a-- rvir.

Day-blindn08H ocinr-- iii >oiiir i a^i > ol c iiiii;i iiital

aiiiliU oiiia. Il aUo oil Ills in all i a>rs ol irlli\ lilipliaro

s|ia--iii.

Coloiirocl Vision i^ xiuhI inu- ioiii|ilaiiiri| ot, and nil

is llir colour iisiiails' nolicid. i.i iitli r <i'Siii occiiis par-

liiiiiaiU at'liT rataiact r\tr 'lion it llirrxcs an ('\|ioMd

lo Inlaid \\\l\\\ and arc o\i-i-slraiii' d. Il i- mil vvitliaKo

in siiou Itlindncss. |{cd virion is s, I inics coiii[)laiiicd ot

l)\ iiciirolic liv|)ciiiict rojtic cliddrcii. ( 'liioiiialo|(sia aUo

occurs in sonic cases diniiit;' tin- icsolnl ion ot oplic iicunlis

ulicii liic cnsiiiiiii ali(>[ili\ is not i (iiii|ilctc.

Motumorphopsia ; Micropsia ; Macropsiu or Mogu-

lopsia ; PhotopsioL' (//(/' pp. ;)(i(t, ;)7 4-).

MusciC volituiitos (///. p. :).")l).

Colour Blindi--.-..-; or Aciiiioiiiatopsiu ni.i\ lie i (iui;( nital

or ;ic(|niicd. .\cipiircd colour liliiidiicss. partial as in cases

witli rel.di\c scotomata. or complete as in disease id' the

optic nerxe, has heeii let'errcd to incideiil.d I v in tre.'dini;- ot

the \.iiioiis disorders of the eye in uliicli il oiiiirs. It may

also he a s\ inptoni of disease ot I he cent lal iicr\ous svsteni.

especi.'dU pelli.aps the lowest |iaits of the occi|)it,il cortex.

( 'iii/iifiiildl cnliiiii liliiiiliii lis is seldom discovered except

when speci.alU lesjed. since the |),ilieiits coiii|)ens;ii ! tor

their defcci li\- attention lo sh.ade .and text me, comhincd

\vith expirience. Il occurs in '.i lo I- percent, ot males,

Init is r.iiv in females (O'i per cent.). It is of nraM

im|)ortance in cert.iiii occupations, <.</.. railuay sionalmen.

engine drivel's, and sailors. 'Total coni;eiiital coloiii' blind-

ness is almost uiiknoun. The coiiuiionesl toiiii is red
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lilimliic^^, \i lluvv lilm- liliiiiliM'-.^ Ik'iii IX rair M,
-^rccM (MX-, aic [(ailiiil. ulilv tile tcililcr tint^ I Mini'-

)iiliiM(|. Siicli \,iri((i(> ut' (I\m| ii'()iiialii|isia ai'c nut

ra>ily (li>tiiit;iii lii.l (Vom ih,. iiii[„.|t,.,.t diM riiiiinal iuii dl

tint- '\ iioniial |). i»[)lc. '!'!,, t'.iiKlaiiicnIal axiom it

''^'iiii; I- 'li'il IK' iiii|)(»llaii(c s| 1,1 |„ alta(lic<l tolli

iiaiiiiii^ i)t colour^. Maiiv iKMinal people arc wiv ifrnn.ai

.1 eol our iiaiiie-., ai'rl iiiaii\ eololir hllliil lieopii|,eo|. attai!

IDII^Illl ralile |)i'.>licieii( y in iianiiiiy coloi ii s accmatel \ , Ix'in

il l»v collateral cMih iiee of >lia(le, le\tiiii . and
Maiiv te^t- for coiiociiital (dloiir hliiuli le-- liav e m\ ii

il. 'I'll'' onlv |-eall\ sali>fictolv iiietliod is liv i iieallN

il I lie --peetruiii. llnhinn , ii's /n

li I'lade. \f., and

s are iiM-d l)\ t lie Hoai(

illlie siitllcitiitK ir,U<)(id. Test F. coiisi-.l s

[il-esentinii to the candidate a pale e'leen -ample and

lliiiH liini to -elect from t lie lieap of u ool- all t lio-e u liicli

III to conespoiid III colour. If he i- colour l)liii<l he will

proliaoiv -elect -( veral of t le ' coilfll-ioll colour- "- in'e\-

iHiir- lau colour, \c. a- u CM a- Lii'eeii- n e :- next

ii\iii a ro-e colour ill.) : it' he inatcl le- till- w 1 th I)

olel- hi' 1- red-l)lind ; it with ii'lcv- (

Mi
)r i;reeii- lie i>

Uleeii-iiinKl. lie i- then i;i\en a hrinht red -kein (MI.) :

it lie i> red-l)iin(l lie ui|| cho .lark liieeii- and lirowii-

urecn 'l)liii(l pale n'reeii- and iirou ii-

Sir William Altnev h recommended the addition of
\u) other te-l-. I\ . i- a purple -keiii : if the candidate i>

oloiir Mind he uill prohahlv -elect an\ -hade of hhi e or

;rieii. al-o |)ink- and <rrev-. \ . i- a vellou -kein : th

ir-l)lind candidate will prol)al)l\ -elect i^i eem-ii \( ||()\\.

liu'ht yellow-nreeii-, faun- and piiik-(Plate \I\.). I'roh-

DIV

!)liiidi

all red-l)lind pe(>ple are al-o ^reen-Mind. In i )liie-

piirple-. red- and oraiiiie are cont'ii-ed in te-t II.

Malingering. { 'a-e- occa-ionallv occur of men « ho hope

< i;ain -ome ad\antai;f hv |)reteiid _ to he hlind. It i-

ile tor comolete hlmdiies- to I tl ' ;l •.s.r 1 1I

I

.1 ..,.,1 .,w.|,
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I

(Mil oiilv lie (Ictcclcd l)\' (•oii>l,nit \*,il(liili!j,' ol' I lie ihtxiiTn

ltclia\ iiHir. W'licit (iiic eye i> said to he l)liii(l ill ^pitc of

a!)--('ii((' of --ulliciciit ohjcctiM' cvidciicc to account for llic

condition, the (lciiioii--ti'at ion of iiialini;criiiii; roolvcs itself

into a contest of wits hctuccn tiic sniycon and the

indi\ idual. Maiiv tests lia\e heeii de\ ised, and several sjujiild

i)e eliij. loved in each <'ase.

(1) A lo\\ concaM' or (()ii\e\ ^lass ((). I2-") 1)) is placed

lie fore I lie •" lilind " e\c, and a liiyii con\e\ ( -f- 10 I) I betore

the • i;dod
""

eve. and the examinee is told to read the

distant t\[)es. If he succeeds nialini^crint;' is jii-owd.

{'.1) A piisni is placed hrse dou iiuards hefore t he " i^ood""

eve and the .'Naiiiinee is told to look at a candle. If he

admits to seeinj^' l\ui candles inalini;erinn' is jn-oxed,

{')) The siirjreon stands behind tin patient and co\ers

t 1k' " blind
""

e\ ( \v itii his hand, at the same time holdini;' a

prism ot 1(1 denfet's base down before the •"^ood" e\c in

such a mannei' that the edije of the pi-isiii passes hori/on-

tallv a( ros the centre of the [)U|)il. Monocular dipi()|)ia

results. The surii'eon then simultaueoiislv I'emoM's his

hand from the ••Ijlind" eve and shifts the prism upwards

so that the whole pupil is co\ered i)y it. If the examinee

still admits to seeinti' two candles maliniierinii' is iiroxt'd.

(4) Whilst the e\,"'iinee looks at a candle a prism of

10 (.h'.U'i'f's is placed outwai'ds before the "blind" eve.

If the eve moxcs inwaids in oi'der to eliminate diplopia it

is not blind.

{~y) Snelleus coloured t \ pes ma\' be em|)lo\cd. The

letl.'e- are priiite<l in en en and reil. If a red ;j;la>s is

placed before the " n'ood ex'e autl the patient reads all the

letters the other eve is not blind, for the e\-e looking;

throuii'li the red ^lass can onl\ see the red letters, ("are

must !>•• taken in lliis test that the red elass cuts of}' all

the ravs from the j;reen letters as li'sted b\ t he snrj^eon"^

own \ ision.
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iv.iiiiiKN III nil; nil, i'\\(i:'inii \i.Mni>, .wd ,-,\ .mi'ahiktic

orii III. \i, MIA.

u

Till eye i\ prohch'd tVoiii (liivcl injurv !)v I lie lids and
the liidjccliiiH- inariiiiis of Ihcurhil. \c\ rit liclc-s, it i>

mil f\cin|il iVdiii linviii;ii Ixidicv, Ihc a'-ti it' canst ics,

roiiiiisidiis liy liliinl /iiid udunds hv sliai-|) iiis| rMiiinits.

l'"oiii:i(;\ Hdim-.s, I{ri<\s. \-c.

Foreign Bodies, uliidi arc usuaily siiiaU -particles of
((lal diisl. cnici-y, steel. \c. iiia\ pitch upon the cdii-

|iiiicli\;i dr upon the cdriiea. I,i the Coniier casi' tliev

cause sudddi discdiiifdit and ivHex hliiikinii-. TIil'

tdrci<;ii liddy sticks t.i the piilpel)ml cdiijiiiict iva and is

ii.ilile td l)c drui^'ed aci'dss the cdrnca, wiiich it

cscdiiatcs. It may eet filiated hy tears t.iwards the
Miner caiithiis. and so into the nasal (jiict. Nerv tVeiiiientlv

it iiecdiiies ld(li;-ed at ahoiit the middle (if the iippef sulcus

Mihtarsalis (ci,!,' p. r)S'), wh. re it is most likelv to irritate

thecdinca, (ir in the upper fornix. It may occasionallv
iMCduie imlRilded in tlii' l)nll)ar ( oninnctiva.

I'articles of steel and emery arexery Hahle to Hvstiainht
Mh Id the Cdrnca and penetrate intci tlu' epithelium or siih-

l.mtia propria. I «uevr particles of steel, or less nininidnlv
•one, olass, Ac. ma\- peifdiate the nlolx' [riilr p. 4-J;}).

When situated ii' the cornea tlicv cause (r|-(.;ir pain and
M-nlation. If let', in this sltuatidii they expose fji,. cornea
Id the dane-crsof infecti.iii liy dinanisms in the cdn|iiiicti\al

SIC and iilceratidii. 'Hiismav lead to a small siiperticial

w->
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-.lidinli liciiii;- ca^t ofl', cinTN iiiii; llif lorciLiii lio(l\- \\]\\\ it

The >iiiall ulcer tliu^ t'onned \t\!>\ Ileal. l)iit it' \iiMileni

orii.aiii'-iii^ are |l^(•^ellt, a ^|)rea(liny' nicer. \\itli()r N\itli()iit

ll\ |)()|)V(>n, lliav (le\el()[).

It i-. not ai\\a\v easy to disciiv ( r a t'oreiij;n IkkIn' upon the

cornea. A leash otdllated lilood vessels at sonu' spot near

the linihus ina\ direct attention to its position. In caseot'

doni)t the e\'e should l)e cocained and the cornea

tlioronyhlv examined inider ol)li(|iie ilhnuination with a

lon|)e. The nse of' fluorescein \^ill soiiieliines, hut not

alua\ s. reveal the po~it ion.

Tn iitiiii lit.— l''oi'eiii'n hodies must he removed as soon as

possii)le. and as tar a> possihle with antiseptic precautions.

It' situated in the lower fornix thev are easilv removed w ith

a clean handkerchief aftci I'Vertin^' the lower lid. If not

tound in this position tlu' upper lid should heevciied {rnlr

p. \)2) : tlie pai'ticle will i;-enerallv he foimd in its favoiu'ite

situation, and can he removi'il in the same manuei' or l)\

passing' the liiiu,('r over the surface. If it is sfil! invisii)le

tlie upper fornix should he hrouii'lit into view iriilr p. })4)

and the |)article I'emovcd. In case of ditlicultx. pi-e\ ious

ap|)licatioii of cocain will materially assist.

If tiie foi'eiyii hodv is imix'dded in the liull)ar conjunc-

tiva it should l)e pickeil out i)\- a needle after application

ofCocain. If a discis-ion needl<' is not at liand a darniui;'

needle mav l)e useil ; it should he passed throui^h a tiame

first, so as to sterilise it. This little ojuratioii is pi'iformcd

in the same manner as removal of foreie'ii Ixxhes fi'om the

cornea ('/</' iiiini). It mav he necessary to snip olf the

small piece of toiipmcl iv a coniaiiiiiiii,' the toreiitn hodv

w itii scissors.

U"mo\al of f<u-eie'n hodic s from the cornea is ell'ected as

follows: The eve i^ coc.tilied .-llld the p.alielil -e.-ited Ul a

chair. The -.urii-eon --taiiij- heliind the patient and hold-

the lids apart with the tirs| and -ecoiid tinkers of his left
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piv-ini; .Iin||ll\ l,ackuar,|s s,,,-,. to steady t he nl,,l„..

u|"Mi (he coriica. the patient

lie Ihst

.\li assist;, lit lo(iiNe> llie liM-lit

l>eiii,ii- l««l'l tn look ill llie (liivetion uliieli afford

\ ieu of IIk p.irlicle, A steriliM'd >|,iid (I'io-. ^00, j^ ,,^,.,1

iiiav l)e a

to reiiioNc it. ' )nly if tlii> tails aft

•t needle l)e resorted ti

discission II,., (lie. or ill default of that a

daniiiin- iifcdl,. {ri,lr sH/ud). The oivatesi

'I- repeated clli)ilss| |,|

care should l)e excrciseil not lo scralii

ii|i tlie e|)itlieliiiiii more than is absolutelv
iie,-cssary. I-'aiMiv and stivl pai'ticl

lift e nni;- of liioMii stai

es cause

II around tlieiii.

"Inch should he scra|),d off: if jt ]> not

loll' Ilie palielit is likelv t <> I'etnrii, under
lie impression that the foreign hodv has

Hot iieeii renio\e, If tl

•Iceration and //,

I'ln/Kil /t iisiii/i, a

lere Is aiiv sion of

'' /'(itii'iit is iKiini'u icitli

drop of 1
I
)er ceiil

I'lopiii should he instilled, uariiino- Ilii' iH'llli.

^i^'ii Unit the sio-ht will |„. niistv for a f,

da Vs. If tj le p.iti

'iii\ siniis uidicati

ulaiicoina aris

cut is over tortv or has

^i' of the possihilitv of

'I'U' {riilr p. :}llK atropin
li'>'il'l l»f a\oi,|ed and the eve should
^1 ed dailv for a t iiiie. I n e\crv case

1
vc is kept handaucd for a d;iv, and

II.'. •Jim,

.si 111! I 111

rtiinovi 11 \

f..l-..i L'l

'iHic lotion Is ordired n ulceration
III- it is treated in th

'Ir 1). !,'I}1

Usual inaiiner

Special attention should
Nell's of stone, w Inch si

Ac, t

')«• i^nxi'ii to

low n liivater teiidenc\ th.aii

o c;uise ulceration, prohahlv I H'cailse st(.el

iHles are often hot, and therefore sterile, uheli tl lev
! llie e\(.

( )'•'.iMonally sharp steel and otli..r particles penctratt
|'i\ into lie cornea, uithoiit,

1 io"e\er. pc rfonifiiiLf.

Ul
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'I'lic ( liorl-- iiiadi r. move tlicm may |iiisl: tlicni nIiII

i|i('|iir or even into tlic iintcrior clianilM r. W Im'Ii >uili an

accidi 111 i> trarcil,
^l»

t lal ])rccaiilioii> iiui^l lie ailoplrd. It

ilic [larticlc i.s >t.i'cl and a lai'nr iiiai;-nrl, «..;., Ilaah^ or

\olkiiiJiiiiiV, i> avfiilablc, tlii> nictliod slioiild Ix' tried (riilr

|). iV.1). It will gi'iuTully tail, the particle heiiii;- >o>niall

iliat an in-.nllieient nunilHT of line> of force |)a>s tlironti,li

it. In tluM'caM'> or uln'n the particle i> non-niae-neti->al)le

a inoad nei'dle >lionld he passed into the anterior chamber

an<l pri^sM'd aiiain>t the hack of the corn.'a whiUt the forcij;n

l)odv i- hein^- removed uith a needK . If the foreie-n body

cscap(•^ into the anterior chamber it mii-t be i-enioved by

other method> (riih' \). I->1 ).

Burns and Injuries by Caustics.

—

Hiniis by hot wa'er

or >team, hot a>he>. explodini;' powder, molten metal, i^-c.,

and injuries i)v caustics, such as lime, stroni;,- acids and

filkalics, \c., i'udan<;cr the eye chicHy in two way-. \i/., by

injuring- the cornea, and by producini;' symblei)haron.

StroMi!,- annnitnia is particularly hai'nd'nl, hydrochloric acid

(spirits of salt! uuich less so. Innuediately after the

jiccidi'nt thei'e is inti'iise conjunctivitis, and in this staii'e it

is ditficult to be certain of the extent of the injury. Prog-

nosis should therefori' i)e guarded, caie bi'ini;' taken to

impress upon the patient thi> e;ravity of the injury and the

niressitv foi' constant su})er\ isioii. In tlu' worst cases tlie

cornea is dull or opa(pK'. In the succeedinu,' days an eschar

forms and is thrown off. 'i'his is followed by iiranulation

of the injui'cd conjunctiva and fre(|ueiitly t)y ulceration ot

tile cornea. The corneal condition nnist be treated lik" a

coineal ulcer (r/(^ p. 2;J1 ). In bad lime burns, \c., the

whole cornea mav !)< destroyed, peitbration takes place, and

thi^ eve shiiiiks. In less severe cases a dense leucoma tornis,

porcelaui-like in lime burns, and sinht is livst. The chi<t

diniier derived Irom the condition of the conjunctiv.i is tliat

of adhesion of the lid to the uiolie. It is most likely t"
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-nnu,ih
f|„.Iuu,.rli.MI,....,„..i,...-,in^,,n,„.i,.,llvM,H,„

'"I"- '•'"'',ix. uln.l, ,s ol,|,h.n,h..l l.v orn-,.un\.Ml,„„ ..f
ll.-mnnlal,,,,, Ikm,... T1,.. .vimI,!,.,,!,...-..,, thn. ,,r,„lu,v,|
""|w.K> Mm. in..sr„„,,t>..niM.o|„l,..,u,.I inavvrn intrrfnv
^^'"' ''^""liiH,.,,. Kvrrv i.nrauti.M, luusr I,,. ,ul,.,,tr,l to
I'l' 'flit its OCCIIITCIICC.

rr,uimn<t.~]n tl.c ..arliot staavs „f i„j,„.v I,,. ,,u,sti,.s
•lif fxtw. .,f ,|rl,.t.,-i<M|. u.atrrial uiu-t I,.. ",v,n,.v,.,|.

A.i.N may !,. ncntraliM.,1 l,v ,|,|,it,. nlkalirs (l„t,o ,,„lii

''""'•<'""ti>, :5 ,„., ,vnt.) au.l alkalirs hv „.,^|, ,j,,-,,,

'"'"• •""'' '""•'<•!
»
or HMlk. I'arti.lrs „f li„,.. ,„„.[ U.

|"iM.v..ri,,n|y ,,i,k..,l „„( uiti, torr.|,s. aftn- ,,.vvi„us
;'irl"''tH.i, ofrn.ain. A fru .hops of „|. Heini ,„av Ix'

instilled.

'I'-' |.ivv,..it .sym])l,.|,l,..,r,)n a o|a» n.,1 is well coatcl wit),
^iMlinc or boric aci.l oiMtnu-nt, or if the cornea is inNolvc.l
•'t'"|"""ii,t,ucnt,an<Hiu. point is swept ronn.l tl.e npper
""I l"u.r t..rnices, so that ti.ey are uvll packed vvitl. oint-
iiHiit. In severe cases cold compresses should Ik' applied,
'li'l the patieni pnt to bed.

In the succeedin- days, if synd)lephar()n still threatens,
III.- tivatnient with ointment an.l the ulass rod is r.'peate.l
'"Kf or nu.rc. times daily acconiino- to the s,. verity of the
'i^«'. A strip of tin-foil, -rold-l^.aters- skin, guttapercha
tissii... oi linen, smeared with ointment, mav'be inserted
into the fornix an<l kept in place by a "bandai^re. If
^vlub!epharon occurs it nuist l)e suitably treated" (ri,/,'

I'.
niO). but presention in this case is ^',ry much easier

than cui'e.

CoNrislONs HV 1{|.| AT I \s rif r M KNTS.

Iiijiiries by l)lunt instruments vary in s. verity from a
-'inpl.. corneal abrasion to rupture of the uIoIh".. ThcTe
1- IH' part of the eve vvliich mav not b,. s,. i., •,.,... .J K.-

- — •,; ' '^1

i

ill
If I

II

'.

\
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...nliiMou a. MTinn-lv In .li.nini^li Ni-Lm. M.hv..v,t. hi

M„„r <aM.. Ilir .liaimv^ ,nv |.n.-n-ix.-. m, llial >n all r^.svx

„ ,,,„ ,;.,„,/,,/ inn„unsi. .hnM hr .„ n u .
'I'lir xar,..u^

,,„Hlilio„s uliich niav tnlh.u .•..uImmu,, u.ll !>.• l.nrlly

Cornea. -A >iiu|)l<' ithvaxioii may he cauM.I. It i^

,v.ooni>c(l
' v.liM..iti..n of tl.c <-onual ivllcx aii.l l)y thf

u.r uf rin..,vs,vin u-n'.r p. 10<>>. H may '.Hmm.- iuf.rt.>l

I ...iii.al nlivi-. Ill the ^im|)ll• (•a>f>
and ui\f i'i»' '" ''

t|„- i|>r of a loliDll. '.'/.. I>"iic •icKl, l)()iic (lintmciit to

,|. from ^tickinu- touvtiiir. and a pad and

.an.lanv tor a f.u day> MiMic-.^. ll.Tiation n.iwt he

ivatcd ^iiital)lv (//Wi' p. --'I )•

7),.,y, „y,r(r/V";/ may Im' fomul, UMially in tlic foni. of

ddicatf iiivv >tiia' intiTlac-iu-- in diti'civnt diiV(tion>. 'I'lify

arc dnc^to'accnmulation of lymph in the int.rlamcllar

aces; occasionally to urinklini;- of l)(-ccmct\ mcmbran.'

(I„/, p. \rjy). Tlicv nviicially clear up without lca\ii:^- a

|)crmancut opacit\

.

llu,>iur, ni Ihr mnna i- scry raiv. l)c>c.'mctV mcm-

hranc mav l)c ruptured alone. In compl''!'' rupture an

attempt mav l)e made to s.i\e the eye l)y >uture.

Sclerotic. - iinptiio .;/ ihr „lnl„ is o;cnendly due to d

hciny suddeidv and xiol.ntly forced at;-ain>t the orl)ital

uall" 'l"he force is Usually applied from the direction

doun and out. uheiv the ev. hall is least protected h_\ Hie

,„l)ital mariiiu: the eye is forced into contact xsith the

pulley of the siiiuiior ol)li(|Ue nnisclc. 'I"he Nclen.tic oixcs

way upan.lin at iis weakest part, vi/., in the nei.uhl.o.nhood

of 'the canal of Schlenun. 'I'iie \Noimd is ol)li()Uc. hcin;;

farther foruards internally than externally, \vhere it ••.ppears

„„,re or less concentric uith tlu' corui.d margin and about

;5 unn. luhind it. 'I'lieconjuuctixa is often intact, hut there

are .llua\s severe injuries to othe part> of Hu' eye. 'Hie

'.,......11> ,,.,.! ,us..d or lorn a\s;iv ( iridodialybis) or
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;illt

I.I

rctractcii. 'I'lic |(ii> nijiy lie rxprlinl fioiii tlic cvc (»r

rMvi|)c iiiidcr the ((>iij(incH\,i c-nlHonjiiriclival dislocal ion

111 llif lens) or 1),. foicid hack iito the vitrcoiis, makiiii,^ tlw

(iioi- clianilHT (Ifcp. The aiitciior chaiiihcr (•oMtaiii>

ood (liy|)liii'nia) and there iiiav he ha'iii()riiiai;e into llie

\ itieoiis. Del,ah me, it of th( retina occin-, with or uith((nt

Miljivtinal or snhchoroidul hifniorrhai^e. The eve n>iiallv

-liiinkN and is lost.

I'rnitiiinil. In ve\ere cases nothini;- I'eniains hnt io

excise the collapsed olohe. In l<ss se\eic cases, uithont
extiiision of the contents of the niohe. atiopin inav he
instilled, cold compresses applied, and the patii^nt kept in

hcil. Sometimes ^ood results follou sninic of the rnptinv.
If the nipttire invohes the peripherv of the soim. the iris

done may l)e prolapsed. It is tiien a n'ood plan to insert

I he sutures in the sclerotic uithoiit tyiiii-- them, heforc
(\( isinn- the prolapse ; they are then tied.

In suhconjunctival (Hsiocation of the lens it would seem
a natiu-al procedure to open the conjunctiva and let out
'lie lens. This is, houi'ver. ahsohitely contraiii(Hcated in

llie early stnjre. If must 1m- remenilu'red that there is an
iieiiinn- directly into the vitreous, and that sud, a pro-
'lure will almost inevitahly in\ol\e escape of vitreous.
I'l |)ossil)lv panophthalmitis. Atropin should he instilled

•I cold ..mpre.ses applied. The lens will n-radnallv
lied.me ahsorhed, hut no harm will accrue if the renuiants
ue removed after the scleral rupture has healed.

Iris. -Most injuries to the iris caused hy contusion
lie due to sudden incurviui;- of the cornea, wheri'hv the
"lueous is forced hack ayainst the iris and lens.

'imiiiindir iii/idriasi.s may follou a contusion. The pupil
» larue and innnoi)ile. and usually remains mo<ler;itely
'lilaled permanently. It is due prohahly to paralysis <if

llie moto- nerve fihres, t hou.oh there areininute ruptures
:n the iiui)illarv maririn. Ilniiinii,,., /,„„,•,,/, f t),,. ;,.;

I (

.i\

an
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M.iiutiiuc- cxtciKliiiH In III" .•iliiirv iiiaruin. ;nv raiv

(|-"in-. !^()1). In,l,',li,ihisis i- coiiiiiKMuT (iMLi. !^<>!^i. 'Tlic

iris is torn ausiv tVoni iU ciliary att : Imiciil t'>; a \analilr

<listaii(c. f)ii inspection a l)lac'K l)icon\(\ aiva is scci at

hec i.ciiplicrv, and the inijiillarv e.lue Ijiil^vs slinlilly

inuanls. Witli tiie oplitlialnioscoi.ic nurror a relle\ can

he ol)taine(l tlndueli tlie |)elil)lieial -aj). and llie liliicsot

sus,,eiis,,:v li-anient and ed-v of tlie lens may l)e \isil)le.

I'liioddar di|)lo|)ia may l)e |)ro<lnced l)y tliis nijniy. In

IniHiimlir <niiii<li<i or in,l,nnn<i the iris is completely lorn

away tVom its ciliaiy attachinenl.

conlracis into a mimite hall, and

sinks to the hottom of I he anterior

chamher, where it may he impossihle

to see it. llurely t lie same appearance

is caused hv fnful iniirxidii of the iiis,

tlie whole iris heinjf doiii)lcd l)ack into

the ciliarv region out of sieht. \h)re

l'ii..L'iii. l.:u' r;iii.iii- coiinnonlv in\ersion is partial, so that
i.t llir |ni|iin;ii V mar- <•

i 1 , \

.,„, ,,f il„. ins an.l the appearance ot a coloiioma (7./.)

•I''''"'"'"': '.'' "'^
is ohtained. In all these cases there

1, n>, Ii.IIpwiiil' a
1 1

l.lou. ( l-i a i^ iisiiallv livphii'ma. and otiier m-

:!;;;;^,';';
'> ""'""~

juries, s„ch as partial dislocation of

the lens and so on, may he present.

The trnttiiiriit consists in rest and tlu' api)lication of cold

compresses, .\tropin should he instilled in iridodialysis,

hut nol in inptnres of the iris.

Ciliary Body. Contusions may canse dinn'nutioii in the

amplitude or loss of accommodation, ov-in^' to paralysis of

the ciliary muscle. 'Hw ciliary hody may he invoKed in

rupture of the i;lohe (luptuic. prolapse, \c.). and plastic

cvclitis mav he induced.

Lens. Suhconjunctival ilisl,'i,iti(Oi of Ihe lens has

already !)cen descrihed. The same mechanism which

ii . ...:.,.. ;..'., ,..;... ,>*' til.. Iri^ iieiv cause tilt
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I-- In l)c tuiccd hack into tlic \ it ivoiis. 'I'lic MiNpcnsdrv

iliaiiictit is llicii riiptmvd. Tlic rupture may Iw coni-

I'l'''' "! I'artial. Win ii iDnipl-.tc \\h- I.i:. mav sink to

III!' Iioltiini of llic Mtrcoiis cliaiiilMT. uluic it mav Ih^

Msil)lc as a ycllowisli mass; (.(( asionallv it remains
ileal .'iiiil callliot l)e seen. Taitial iiiptiiic of the siis-

|ieiiMi|-v ligament occiiis with siihlii\atiori of the ieiis.

vvliieh may l>e displaced lateralU uilh or uitliont some
decree of rotjitjoii. 'I'his leads to irrei;nlai'it v ill the depth
of the .Ulterior chamher. ulueh is deeper in the pari un-
supported hy the lens. With the pupil dilated the ..Int.

of the lens may l)e seen, ,is a ^rey convex line l)v oljlicpie

illumination, hut more readilv

and nnmistakahlv as a hlack

line with the ophthalmoscopic

mirror (r/Wc p. ]:.'S). 'I'he want

of support to the iris causes

I leiiiuloiisiiess liridodonesis) on

the sliu-litest movement of the

eye, u treiiudousiiess which is

limited to the unsupported part.

Hlous upon the eye less directly from before backwards
occasionally cause dislocation of the lens into the anterior
chamber. It rarely occurs witli a liiis of normal size, but
not intVei|uently by ipiite trivial injiu'v "hen the lens is

shruiiken. The clear lens in the anterior cliamber is not
always easily reconnisi'd, but it does not loii<r remain clear,

and diajinosis is then easy. It is more globular th;in

normal owing to its freedom from the restraint of the
suspensory ligament. When still clear it looks like a
-iobuK' of oil in the anterior chamlx'r. With ()bli(|Ue

illmnination it has ;i golden rim, due to total rcHectioii

"f the light ; this is the exact opposite of the total

rellettion when the edge of the lens is seen with the

inirrcr, the light heiuir then totnllv rcHected back into

'^^:''^/nfnym^^>^

u;. L'iiL>. Iri.hKliiil.v-i. f..l.

I""inf,' a blow. (Nclile-
sliip.)

I

!

i
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till r\i'. 'I'lli' Icll^ 111 llic .-iliti iinr clKiiiilHr (.111^1^ -11.1^111 ot

tin >|iliiinlcr iridic. \vlii(li iii;i\ (mciii at Ihc iiKniiciit hen

il i> |)assiii^ t |ji()iii;li Ihc |iii|iil. Iiilciisc iii(lu(\ (lit i^ 1^

tliili -.rl ii|t. 111 iiionI (•,i>(-. oI lii^locat 1(»ii IoInv aids IJic

Iciis i- sliriinkcii. and the siis|)(||m)|\ li^aiiiciit lia^ l>cc(iinr

[lartially alisorlxd ; d i^locat ion into the aiitcri<»r cliaiiilxr

iiia\' (icciir ill tli<'sc case-. -|)()iitaiu()iis|\ , willMiiit aii\ coii-

liisiuii. I iilr>-. the Icijs is \,v\ small. (AtiTiiii- iiiitat ion

is set ii|i l(\ its [(rtsciicc III t lie aiitciiiu ciiaiiilMT. and llic

('\c is Idst if it is all«i\M(l 1(1 rcniain.

1 )isl((( atioli ot ill!' Irlis al\»a\s cnilsis coiisidci ahlr

dist iirhaiirr of vision. In partial iii|ilnrf of llic sii>.

|)(iisor\- lioanitnl lliiic is as|ioina' • \\lii(li is cnor-

nioiislv increased hy tiltiiin' of the leiis. 'I'iie slackcniiiii'

ot the su>nensorv li^aiiiciit causes increased ciir\at lire

and iiivo|)in, wliicli iiia\ l>e more than compensated i)\

hackuard displaceiiient . In total dislocation into the

vitreous the etlect is tliat ot' the old cataract operation

of coiichini;- : the piij)illar\' ar(a is aphakic, the retr.-iction

is liii;iily liv|)ernietropic, re(|iiiriiin' cataract glasses t'oi' its

cori'cction.

If thi' lens is displaced so niiich laterallv thai iheedM-e

crosses the pupil iiniociilar diplopia is present. 'riiroiii;h

the a[)liakic area of the |)iipil the eve is hinlilv hvper-

iiietropic. tliroiii;li the pliukic portion it niav he nivo|)ic,

in addition to which th |ieriplier\- of the lens acts as a

pi'isni. ()|)hthalnioscopic (xamiiiation under these con-

ditions shows two iiiia^'cs of the disc \}\ the indirect

method, ditf'erin<j,- coiisideral)ly in si/e. Hv the direct

method the fundus iiia\ Ih' ohserxed throut;li the phakic

OI' iliroiii^'li the aphakic portion of the pupil, diHereiit

lenses Ix'inii; icipiired to corrt'i't tlu- rt'fruction in the two

cases.

Suhliixal !on of the lens mav occur as a coiiecnital

coilditioii (I'ltopia lelitis) (ride p. '')')()).
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|{'(-kIi's II

II

" ' '''•'• '"M-,,iirric.s ,,r ,ii>i,„aii..M ..r
!' I''ii>, MIA scnc.iis ivinutc ctlrct- iii;i\ t(

mIiIiimiI 11)11 II

II

' l<''l- 1^ \<'l\ ii.ililr lo I

<•" iiii;- Id iiialiHitritioii. 'I"

MCdIlIc ()|);i(|llr

!'• |iris>IIIC ()( llic ((lire of il

'"^"" "" '"'-^ "'"" i':s ,ni.l.„, II,.. .iliaiv l,o.lv oft.nmK ii|, Mv.iv ni(ln,v<liti>, uliicl. „ia\ lead j,', ||„.'',s. ,,f
"" '•>'• ••""' •"'" '"'l.nmvr IIh ..IImt I,v .vinpathrt !<•

-rl' ly'lmia „/.,.). S.,„,„|a,v n|a,i,-.M„a ,. a n.tv r.v.,„r„t

-rn;tn,rnl. In ll„. ,.,!,.,, „.. ,,f irritali,,,, v i.i,,,, ,nav
'•'^ ""l'>«'^'''l iM l«l.'.l iMxal,.,,, „,|„ II,, ,,,,,„„s an.l in
'"'''""'' '-^ MHlal.lr u|,,.s,... In ||„, I,,,,,, ,.,.,^,, j, j^

M>Mallv nnpovsil.l,. t„ ,„nv<l ||,, a.ti.niati.n,, l.nt M.n,.-
'"'"" ""• ••'[•''•'l^i'- |""t ,.r II,.. p„pil .a,, Ik. US...I If

• ••(.yclilis or Mcoii.lai.v

-l,iiiil<| l)(. ..\lr-a.l(.(| if it

" I,..|| I lie Ici

aiicoiiia i> present tlic Ici,

povsilil... Il is iinpcratiM
i> i> II, til., anterior (•|iaii,lK'r. Ii, ;ill

iiMially (iitliciilt. It' it

cax's It Is

improM' matters, hut ,

is iii,|,(>ssil»|e an iri.lectoinv inav
iiore Usually tiiils. If f|,e ev <• i>

'•""' l>''i"''il it sImmiMI... ,.xe,se,l. iM.r tl.e treatment
<»t snUconjimctisal (lislo.at

H(

11)11 s..e M. 4;J-

<i(lfs (lisl.Katioi, of th.. I .lis.

«><<asionally fo||o„. .,, ,.oi,|, „{,„,. I,, most „f fl

xxiiill fdhlnirf

U'sc cases
t|>Mileis ruptured. tl,.,u,i,rh the sit.. ..f niptmv, u=,uall

hehin.l the ...uiatitor, (annot he seen .linicallv. Tj
-Tadualiy heeon.es opa.pi.. as in trnumafie cataract
iiee.i

lake

hno- or perforatin.,' uoiiii.l. M

le lens

it'tir

plac... hut it iiiav 1>

ore or less ahsorption

permanently iiicompL.te. Tlu.

le same iiianiier as tiauiiiatic
toiMlitioii shoiil.l U. treated in tl

cataract.

Vitreous. —II(i.mon'lia<r(. into tl

nioiH.st ..f(;.ct pro.hice.l in it hy contusion. Tl
'liHinhi.r ni;iy h(. filled uith hlood. In tl

le vitreous is tl

u 11 Ih' ohtaiiied uifh th(. oi)iit|

le (diM-

le vitreous

lis case no rcHex

>h>|iK' iliiimiiiation a dull rtd I

plithalmoscopic miri'or. With
111'' may Ih' seen, espeiially
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miM

it till' |iil|ill !> ilil.tlid. Tlic l)liHi.l iii.i\ Imcipiih .i1iiii>-I

coiniili'lrl \' alisdi Im(I, I)iiI (IniiiK (i|i;i< ll li^ ri'lil.'i III. Ill

niii' ciiM'^ " icl mil I-.
"'

|H(>li l(i;iii- lullitw-- tidiii m ^;iiiis,i| iwn

..I llic clot {ihh |>. :5M,S|.

I ,l(|Uct';ict ii>li (if the vitiioii- .Hill ii|i,i(il II > III il iii.iS'

I'nlldW .! IllciW (l«l|lir I,) llM'ltl^ ,'IIkI (|ltl( Ii\i' lilllnlioll, .lllll

U it llOIlt liaillDI rli.'i^c.

Choroid. ///(////'/• "/ /// i7m/.'/'./ (iccmis ;i-. llic rrsiill

ot (out ilsioli. Illlinccl l.llcl \ ,l|l(l llir IM|ill\ llic \]i\\ In

()l)-~(Uriil ll\ i\t r;(\,l--.lt mil lit liliKiil. W lull it li.'i-. Iiriuiiic

;il)--(>ri)f(l tin ni[)tiiic, ii>n.ill\ 'it t:ir lioiii tlic ili--c ainl

cnliccllt lie Willi it, 1^ X'cli .i^ ,| ciiimiI «liltr -.tl(;ik (i\rr

uhicli the rilinal visxK |)as. (Plate I\.. 1- i-. 'D. 'I'lic

retina iiiav .iKo Ite i iipt iind, hut tlii^ i^ e\( ejit iiiiial. 'I'lii

e(ii;('v (if the ^ticak are |)iii'liielltei| in tlie later >taL;(N ; III

the eal'lier. I'eillliant> (if liliioil Mia\ lie mi ii. 'The wlilte

a|i|)eai'ance i> due to the scleriil le shiiiiiiLC t liroiinii. The

ni|itiii"e i> ;4'en(ialU' to the .inter side ot the i|i--e, and there

are often t\»(> or three ot diHirent >!/(>, more or le>s con-

cent ric vv ith each other.

.\ (ontiision ma\' (.tii--e choroidal ha'iiiorrhae'e. which

ma\ lie small, shou n later liv [latche.s otChoroido ret inal

atr(i|ih\'. OI' laree, siil)-ret inal or Mih-choroidal. 'I"he latter

can »el(l(iiii lie seen o[iht li.ilmosc (ipica! i \ . liiit .are part ot

more extensive mis( hiet.

Retina.— It has ali'eadv hecn pointed out that :hftii-]i.

iiHut i<i till' irli,,) (i/.r.^ is ot'teii due to contusion.

lliijiliiri ni ill,- I'liiiii with nipt lire of t he choroid is rare.

1 1(1 iiiiirrhiiiii s into the I'etina occur; tliev are iisii,all\'

small, hut lari;-e lui'morrhaj^'es into the vitreous \iiili

Kiijirii) are in part derived from retinal vessels.

( 'iiiiniiiiliii i-itiiiii- is a l're(pient result" of hlovvs upon the

e\e. liisteMil of the iionn.'d lirie|il red colour the retina

shows a milk-wliiie cloudiness, usuallv near the papilla

and iKisterlor jiole and over a consideiahle area. It i^

r
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l""'''''''.\ ''"' '" '111' Ml,,. It ,|i,;,|,,„,,,s all,.,- „,t,ic .l,iy>,

iiiil visidii iii.'iv In- rtstoMil t< iiii.il.

SriK.iiv cliani^^rs ,iiv ..|.t I,, ociir .il ||„ ,i,;„Mla, and
iiv ivimIv oMil.M.krd iiniMcili.ilclv aft. r Ihi' aciiilinl, or'

il may lir ini|i<»^s:lilc ti. ulilaiii a ^ood \i<u. A '•/,,,/,
"

'"'^ '"''I'' •'• III'' iiiaciila. Il a,|.|,cars a> a Miiall < iiriilar

''•'I' '''I I'hIcIi. |ilM as d' 1 li.ili' had U'l M |>iiiii'|,.<| ,,|||.

" '^ <lnMl.llMl d' d K a Ini, ||,,1,.. I li.T ,asr. ll.r

iiiacula l.Miks i|r.|Mr in kiIihii than norinal, and ni llir

•"'""' "'' 'line il lircduii- |)|Mni(iitcd. 'I'll,. s|),,K of
|.i-ni.id aiv \.iy line, nio-llv a^niv-alrd nrar llic f,,\,a,

"I'l' > '•" lai-llicr aliild. Tliis pi.tn,. iit,ih,,ii i. ||„' >i^r,|

"f M lions (|,.f,.,t in iviilral visj,,,,, ulncli lia- a l.aidciuy
lo incicasc |iroi;rcssi\(lv.

I'i:iii<nt A I iS(, Is.ii iiii:s.

IVrfor.ilini,' inimio may l»r <aiiM(| l)v diarp iiis||i,.

nitiil- or l)y t'oicinn liodirs.

I imiiinl intli ,1 slni/ji uisliiii)i,iil niav [tciicl i-atc I lie

">nu';u the coiiifo-sclcial jmiction. or th,. sclerotic; if

may pass in f,,r a \ariul)lc distance, •Aoimdinn- tlie iris,

i'lis. Ac, or [)a>s thronuli Hie eve.

Wounds of tho conjunctiva are c mon. 'I'hev lunl
readily, lint the [i|-oces> may lie hastened, and theivsult-
lli:,^ adiloioil to Ihe sclep tic Icnn, iie.l liv illt rodllcillLJ

'>!!' or more sntiire>. l'oly|)(nd masses of n;,aniilatioM

tissue sometimes foriii on the Miiface ; tlifv >l:oiild lie

flipped oM' with >ci>M)r> after application of cocaiii.

Wounds of the cornea may he linear or lacerated. The
maro-iiis >well nji and liecome cloudy thronnh imhihitioii

'>f Hind. If small and limited to the centre they Ileal

uell unless they h.voii., infected. .\ permanent dense
"pacily is left, and the contraelioii of the oriiaiiisiiio-

sear tivsiie causes irreo-ular a>ti<;iiiatiMii. If the uound
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hccoiiu' III Hctcd it imi-.t l)c trc'itcd like u |H'rt<»r.'iti 11''

iilcci-. Tlic ilanutT is jiri'utlv iiicrcuM'd (1) it'tlic woiiiui i>

l.nrnc cspcciallv it' it cxttiids into tlic M'lcri)tic, or (il) it

the lt'ii> i^ .•iI>o woiiiidcd. In tlir foniicr '.•:x>v proliipM'

111 II-I-- IN lino>t ccitjiin to occur. It mii^

cNci>cd (riilr p. i240). cai ( iK'iiiir taken that the 'ri- i>

(iiiitc tVc' If in a t'cw davN it i> t'oiind at tl ICfC In

antcrioi- >viu'cliia tlii^ >lioiild 1m' <livi( icd ,iN >oon aN tl.

wound i- >ulliciciitly lualcd to pci-mit of the nccc.s,,.i:

y

|)roccdi <> without I'l'-opcninn- it. If it i^ not doiic

the tr.ictioii on the iri> will keep up irritation in the eye,

aN nIiouii 1)V <'iliarv injection, \c.. and Mich ivcn are

liahle to cauNC Nvnipathetic ophthalmia.

\Vound of the leiiN increases tin' uravit\ of the caM'

enonnouslv. 'I'lie len> swells and keeps the iri> in

contact with the cornea, so that re-formation of tlie

anterior chamher is niiich delayed. If at lenj^th it

ri'-fornis the a(pieous hecomes filled with swoIUmi U'Us

tlhres, which also irritate the iris. Infection, wliicli is

OIK' of the <,n-eatest danji;ei-s of all perforating^ wounds, is

particularlv likelv to occur in these cases. The excision

of any |)i()lapsed iris in such a maimer as to free it

completelv from the wound is extri'niely ditlii'ult. 'Die

siihsecpient pi'olonu;ed contact of tlu' iris with tlic corni'a

facilitates the formation of broad anterior synechia' which

it may he found impossible to divide. Ciliary injection

is kept up, and svmpatlu'tic ophthalmia is vi'ry liable to

supervene if the eve is retained too loiiii;.

Wounds of tho corneo-sclora are commonly lieid to

he pai'ticularlv liable to set up sympatlietic ophthalmia

(,/./.). In them th( ciliary body is injured directly, and

niav be prolapsed. There is the usual dan>;-er n'.' i 'fcc-

tion, and if it occurs panophthalmitis is ci'rtain to

follow on account of the ri'ady communical ion witli the

\ilr(juus. If this does not haj)j)eii ciliary irritation is
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kept ii|). 'I'licif can 1m' ho (|iicsti()ii tli.tt tin- ^tciilifv ot"

tlu' iii.struniriit wliicli canxil tlif accident i> of tlii'

iitnio>t importance, (|nitc apart tVoni actual suppurative

iiit'ection. It i> unconnnon lor a uound uitli a sterile

instruiuent to cause svnipatliet ic inHanunation, tliounh

it cannot Ih' j)ositi\ely denied tliat sucli cases may occur.

If the lens is wounded the chaiua's of sa\inii' Hi'' eye are

•rreatlv diminished.

'rnnliintit.— If the injiu-y is stiictlv limited, and has

lu'cn causi'd hv an iiistriiment uhich is prot)al)l\' steiile,

an attempt should 1h' ma<le to save the v\v. If the ii'is

or ciliarv ho'!--, or hoth, are pi'ola|)sed, thev nuist he

I'xcised. SoiiK' vitreous will ini'vitahlv l)e lost duiinj;'

the operation, 'i'he followint;' j)i'oce(lui'e< mav 1k' adopted :

A <renei'al ana'sthetic is nixcii, unless spi'ciallv contra-

indicated. The coMJunctival sac is washed out witli a

lar^-e quantitv of pcichloridi' lotion. A speculum is

inst-rted ; it mav 1h' kept tVt)m pressinif on the ijIoIh' hv

an assistant. The wound is thorou'^hlv inspected, the

opening in the t'onjunctiva Ikmuli, cnlarijed if necessary.

Fine silk sutiu'es ar^' then inserted in the sclei:)tic, hut

are not tied, tfri'at care lK'in<f exercised not to |)ress

unduly upon the eve. 'l"he prolapsed iris and ciliarv

hody are then ixcised as in the oper/ition for simple

prola|)sed iiis (ridi' p. 240). The scleral sutures are

then tied. Mnallv the conjunctiva is sutured over the

wound. Atropin is iiistilletl, the eye handagcd lii^htly,

and the patient j)i.! to U'd.

If the eve does not (piiet down in the course of a wink

or ten days, as shown hy diniinution of ciliary nijection

and cessation of photophohia and lacrymation, it should

he excised. In the intei'val tlu' cor/iea is (•xaiuined most

c.u-efullv eaiii day hy ohliijue illumination with the loupe

for prei-ipitates ("k.p."). If they a"'e seen the eye should

he excised. Similar care is devoted to the discovei'v of



U() DISKASKS OF 'I'lIK KVK.

'• k.|i."" ill llic (i|)|)(i-.i1c (vc, ,'iii(i if llicv --lioiild he f'ouiul

tlicrt' t\(i>i()ii (if tlir iiijiinil cxc i- >lill iiioii' iiii|)('riiti\c

iit the cirlifst |i()>>il)lc iii.inuiil. If the t'Vc (|uiiU down

(|iiicklv Jiiid \\iv\v is IK) i>\i(K'iic-(' of iridocyclitis in I'itlicr

(•vc flic CISC will |)rol)al)lv do well, liiit it should he kept

iiiidci" ohsi'r\iiti()ii for .i \crv proloiin'cd pci'iod (//(/c p. 4.")()).

If there is niucli pioliipse of \itrcoiis jis wfll ;is of

iris and ciliarv hodx', or if the leiis is woimded, there

is little |)rohal)ilitv of saviuo- the eye. If it is almost

certain that useful \ision will he lo>t the risks of

sviiipathi'tic shoulil not he inn. hut the eye should he

promptly excised.

Wounds of the sclerotic are not alwa\s easily

recoifiiiscd. 'l"he eve ina\' ha\(' heen wounded throujrh

the lid. The hriiisino- and laceration of the lid may

make examination of the eve (Utiicult. 'i'lie hd should

he raised fi-om tlie tilolx' and drawn hack with a

Di'sinarres" retractor, under ,in aiucstlietic if niressary.

K\iii when the eve is examined the effusion of liloixl

undei' the conjunctiva may render tlie diagnosis uncer-

tain, still more the ciuestion of ])eiforation. When
perforation has occuiri'd, there is i-eduction in the intra-

ocular tension. If thi' perfoiation is near the cornea,

the anterior diamlier is shallow or ohliterated. If the

wound is larj;'e, prolapse of sonu' (/f the contents of the

i^lohe oi'curs. The u\ta iris, ciliarv Ixuly, or choroid

—

are most easilv recoj^nised on account of their pijiinenta-

tion. \erv ofti'u the gelatinous \itreous t-.ui 1k' sei'u

hanjfinn- out of the wound. Ilyjilui'ma and vitreou-

hii'inorriia^'e nia\ he pioeiit \sitli or without peit'oration.

7V('(/////(»/.~ If the in|ur\' is so severe that there is

no likelihood of reco\eiv of useful vision, the eye

should he excised .at once. If there is a chance of useful

\ ision, or if pei'mission to excise i^ withheld, the sclerotic

mav he sutured after excision ot prol.-ipsed vitreous, ^;c.
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Siitli cyi'N lisii.illy Nliriiik, iinltsN iiulccd paiioplitlialniiti^

t'ii>iif^.

Wounds of tho lens cuisc tiiiiiiuut ic cutjiiacl. I'siiallv

tin- iiiitcrior (•a[)>iili' is uoiiikIi'iI ; wlu'ii tli" [xisttTior

capMilc is torn, the lynipli in the vitrcons acts in tlif same

manner as tlic ai|Uc()ns. A ti-w lionrs after the injnrv the

lens iK'coMies cloudy in the s icinitv of the wound o\vin<f to

the action of the a(|ue()us upon the fibres, cansiiif^ them to

swell. 'i'hey pi'otrude thiouifh the opeiiini,' in the capsule

as tlocculent !j,rey masses, some of which Ix'come free and

sink to the l)ottom of the anterioi' chamlx'r. Sometimes

the whole chaudn'r is full of white tiocculi, and the lens

nucleus may escajx.' entire. 'I'he masses are gradually

dissoKi'd 1)\- the acpu'ous, and pass out ^^ith it throuffh

the angle of the chamln'r. In this maimer, in voung

patients, the whole lens, witli the exci'ption of the capsule,

may 1k' ahsorlK'd. I'sually absorption ceases earlier

through closure of the capsular wound. The enclosed

lens tibits lu'come ("pacjue, and discission is neci-ssarv to

cause their complete absorption ; in adults, with a hard

nucleus, extraction may Ix' necessary (ridr p. 47!^). 'I'he

smaller the wound in the capsule, the sooner it is likely

lo close. In rai'e cases, with very small, though it may Ik-

deep, wounds, thi' opacity may rt'main limited to the site

of injury.

A certain amount of infiannnatory reaction with ciliary

injection is always set u|), which may Ix' excessive, even in

the absence of infection. It will then be found tliat the

inti-aocular tension is raist'd. The swelling of the lens

forces the periphei'y of the iris against the cornea and
secondary glaucoma supervenes. This tendency is iiicifased

by the diflicailty with which the highly-albuminous acpieous

scapes from I he eye, especially if the wound in tlie capsule

is large and much of the lens substance has escaped into

the anterior cliamlx'r. If tiie secondary glaucoma is not
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i-(Iic\((l. the --iulit will l)c lo^t 1)V (l(-lrii(li(>ii of the

()|»tic nerve. 'I'lie ;i(|ile(>il> .lliil suolleli len> Mll)>tiliur

)mi>t theretbre 1h' lei out In .i (urette ev.iciifitioii {riih'

]). tT()).

'i'raninatic caturaet i> deliheiately iiiiluced in the

ojKTatidii of (lisciNsioii.

Ill the ahMiice of seeoiidaiv tilaiicoiiia, the eoiulitioii

1^ treated hv re^t III tied, a tropin, and a haiidi It

of tile utmost iinportaiice that the pupil >liall he ke|»t

well dilated. If it is not, adhesions will form U'tweeii

the iris and the lens capsule. The teiideiu y to iritis is

increased, a riiiii' sviii'clna ma V form, leadiiiii- to a more

serious form of secondarv iilaiicoma. ai .' m any casi> a

siil)se(|iient iieedlinu' will he made more ditficiilt and

daiiiieroiis. Stciilr atropin ointment, 1 pt'r cent., should

Used three or four time: (lailv If thle 1)111)11 (toespu|

not dilate satisfactorilv, hot iiathi im-

e\(

liould Ik' u,iveii

rv four hours, and in the case of adults li'echi's niav be

inpliedMM
Perforating wounds with retention of foreign bodies

h.ave special featiiri's and danireis. I'.yes containiiiii,-

foiviiiii hodies .are particularly liahle to set up sympathetic

ophthalmia. In cases of peiforatiiiy; wound, the (piestioii

often arises whetlu'r a foreign hody has been retained

within the eve. 'i'lu' foreiii'ii bodies most likely to

penetrate the eve .and be retaiiud are minute chi|)s of

steel, stone, anil particles of olass. less freijueiitly spicules

of wood. In clii|)piiii;- stone with .an iron chisel, it is

iisii.allv a chip of tlu chisel and not of the stone which

enters the eye.

The foreiiiii body may p.ass through the cornea or

sclerotic. Tl le woiiiK

thi

I of eiitrv niav l)e extnaiielv minute

Tlie ji.alieiit may even lie un.awaie I h.'d a foreii;ii bodv

lias penetrated tl le e\e If has passed through the

cornea. the minute woiiin. or scar can alw.ays be found
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l».v <-,iicnil cxaiiiinatioii «itli ()l)li,|uc illiiniiMatioii and
.1 li)ii|tf. It may v^vinir (lctoctii)ii in tlio sckTotic'.

'I'lic fori'inii l),„|y may he ictaiiii'd in tlic antciior
'li.Miilxr. n,.|v il may fall to tlic bottom of the cliamlKT,
nid if \.iy Miiail Ih' hidden l,y the Mlcrot ic. It iN

-in.ially, lioucxcr, cani^dit in llic iii>. and can 1m' ivcoir.

niscd uitli a loupe. A piece of nl,,>s i,, the ,.,M)eHo,-

• hamlKT is exceptionally dlllicnlt to >ee, on accoimt of
il> nIVactixe index differinn- m. little from that of the
sinroimdinn' media.

The foivi^ni body may pa>.> into or tliioujrh the lens,

.ither l.y way of the iiis or „f tiie pupil. In each case
a traumatic cataract is produced, which underLfoes the
usual clianiivs ri,lr p. 1.4T). If the particle Ims pasM.,1

Ihronnh the iris there uill 1k' a hole in this structure.

If the case is seen very early or \r,y late, the hole looks
Ma( k hy ol)li(pie illimnnat ion, hut shows n hi] vvi\v\

\^hen illinuinated \)y the oplithalmoscopic mirror. In

I he intt'rmediate sta^-e the cataractous leus hehind
lh< hole prevents a ri'd rcHi'X fro.n hein^- .seen. A liole

in the iris is of the utmost dia<;nostic si<rnificanci . since
it occius only as the resLilt of pi'rforation hv a foreii-'ii

body. It is possible for a foreii-n body to pass throu<,di

the iris and through the cii-cundental s])ace without
vwiundinii- tlie lens. The foixioii body may be visible

in the lens, either before oi- after dilat/ition of the pupil.

The foreijiu body may be retaini'd in the \itre()u.s; in

I his case the changes set up cause liijuefact ion of the
xilreous soouer or later, and the particle sinks to Ihe

bottom oftlir chaml)er. .Mon dMumonlv it passes tluouiih
'he vitreous aud lod|.fes in tln' retina or clioroid, or it mav
[lass cpiite throutih the o-lolx' into Ww orbit. If the
particle is small, the lens clear, an<l thci'e has been
little luemorrhane. the body may be seen ophthalmo-
scopically ill tlie vitreous or retina. The track throuel,

U.K.
0(J
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111, Mtivoiis Idok- likf a ,U1'V Inu. 'I'lic foiviun I'ody.

uviMiallv l.l.-uk. and nflni xvitli a nirlallic liNtiv. i^

siinomidtd l)V uliitc iMnlatf and nd Idood clot. It tlic

particle ha- Ihvii loii- (// •utii it may Wccouic nioiv oi'

Icvs ,.nca|)Milcd. a Mnall "liitc area of fiiiroi:- t i-uc lu'in-

Mvn uilh dcHM' nia-Ms of Mack |iiiiiiicnt in and around

it.

If tlicrc i- .niv douiit a- to tlic |)iVM'ncc of a foi-cio\i

|„,dv in the cvc. a -kiaurani nni>t l)c taken. If the

-,ul)-,tance is one uliicli i;-i\e- a li'ood -liado". '.,'/.. -ti'el.

lead (-liot>). .Vi'.. it- |>ositi()ii can he accm-ately locali>ed

i)V siiitaitle apparatus. (ila>s uliicl: contain- nincji lead

iiiav ui\e a n'()od >liadou . -o that i lie ilian;no-i- i- facilitated

111 tlie-e ditiicnll ca-e-. 'I'lie foreign ixxlv 'nay lie

proxed to lie oul-ide Hie n-|olii'. m \\liicli ca>e anxiety

a- to the occuiTcnce of -ynijiat lii't ic oplit lialniia i> m^I at

red.

'The pi-oniioM- I- alwa\- had. It i- lea>i had if the

toiei^n hodv i- in the .anterior chandler and the ' n-

i-, not uoiindeil. The eye may he stved if d i> in the

len>. e-|)eciall\ in yoiniii' people. " ho~e ''H^'^ ''''' fapahle

of hecominu' conipletelv .ah-orhed. \'ery rarely a foivinn

liodv i> retained in the \iti-eoii> or ivtina for a lonii' jieiiod

willioid di'>troyin,i;- -i.uht. Tin- i- parlicnlarls rare in tin

ca-e of particle- of iron, tor the metal iindefnoc- chianical

chanue- and the li-ne- of the eye hecome -tained udli

ni-t (.s/-/./-,,.s/.s- hiiU'i). The reddi-h hi'own coloin- of the

iri- i- then \ei-v characteri-t ic : red -|)ot- under the anterior

cap-nle of the leii-. ananti'ed in radial fa-hioii and -ecu

uhen the pupil i- dilat<'d, are pathognomonic. It mn-t he

con-tantlv home in mind that eye- contjiiniiii; t'orei,i:ii

hodie- aie liahle at any time to -et up -ym|iathetie

(iphthalmia.

l-,;,ihin III.— It 1- a liil' that the loivinn iiody -honld

he leiuoved. There ale rare exception- to tin- rule, more
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P'tili'ulaily it(l) thr foniuM hcly uas ,„,,l,,.,l.l v ^l.iil,.;

i'-i) little ilaiiiiinv li;i> I,,.,.,, lion.' to vision; ...nd iSi th,'

almost iM(\ital)l\ dcsfrov siM-Jit.
[iroccss of ccniox II uil

Ik'sc conditions arc most often fulfilled in tl le case ol
minute foreign hodit's in tlie ret ma.

Ma'nietisal >lc torcinn hodiesare more casil

otiiei's, since the sin/ill or the lai^c el

V removed than

l)i()iinlit to hear upon th

cctro-maunei can

A chii) of steel free in the anterior el

l>v mak inir an incision uitji a kerat

laniher is removed

omc or i)road needle at

I

Ik' |H.ri|.herv of the cornea and introducinu- th.. ,,ole ofth,.
' cKrtro-man-nel

( Im- ?20;5) just within the uouiid. All
^mal

limy \Mth a 1)1
he preparations for de

lade {rid, p. 240).

A fo!ciu;n hody on the iris may sonielimes 1

itii iris forceps throuiih a si

'olapse lit iris niiis| Ik-

>e removed

iitaiinlcd in the iris t

milar incision. If it

ivsiie. tl

he viomid :iiid Hie part containini^ f|,

II' iris must he d,-,. IVMI out lit

^Mtll .1 Week
ic torcmn I )oi h excised

er s scissors, as m t

('"/. |). Ui'.i\

I tlie operation for iridi

If 1... «•.

->•» I- n\ (lU leiis, a lew (lav s s|i()i;|i| III'

U{)~^
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.•tllowcd t(i cImi^c t'lir tlu iU|ii('(in> to ;ut upon tlit- IniN

til)r(-. A ciirclti cvaciiMtioii ( r/i/r p. 47(); i^ tlicii |mt-

t'oniicd and tlic t'orciii'ii l)od\ \\ill prolwihlv 1m' (•\uciiiitc(l

\\'\\\\ till' Irii- matter, or it iiiav 1h' icinoM'd l)\ t'orci'p>. oi-

it' iiiaj;iirti-al)lc. I)\' the Miiall ina^ni't. In a xoiiiii;' Miljji'ct

it niav l)c ad\ i--al)lc to incivax' the »)|K'niiii; in tlic capsule

l)\' discission a teu davs U't'oic doiu^ a cuiette evacuation.

In tliesi' cases ;( siiUsecjuent needlini;' uill otten l)e i'e(|uir(d

to ohtain a clear opeuini;' in the pupillarv aica of the

capsule. It sliould Ik- done in exactlv the same mannei'

as after discission for lamellar cataract. It' the patient's

othei' e\e is normal ''e will not Ik' ahletowear the correct-

iuii ulass tor the aphakic eye, hut his tield of vision will he

increased on this side. .\ more coii'eiit reason for operatinif

is found in the fact that it is lasier to ohtain a cleai" o|K'n-

int^at this pei'iod than aftei' months of years, wlii^n the

capsule will ha\c In'come thickened and verv ditficult to

divide. In eldeilv patients it mav he necessais to extract

the lens l)\ the operation for senilee\ti'uction (/!'/< p. 477),

but the laiiie amount ot' soft lens matter will increase the

(ianii'ers of the o|)eiati()n.

If i!k' foriii!,!! hodv is in the vitreous or retina it is

practicalK impossil)le to remove it without very seriously

damaein^- the eve unless it is maiiiietisahle. 'i'he treatment

then lies lH't\\eeu leaviuii it aloni' and watchinu; the cast',

or excisini;' the eve on account of the daniaj^i' done or tlu'

danger of svnipathetic.

If the siil)stance is iron it mav he possible to I'cmove it

with the larye manin't (Ilaali's or \olkmann"s). This will

he facilitated l)v kno^ini;- its position, eitiier hy dire('

observation or hv skiai;raphv : sonii' hint may l)e obtained

from the position of the wound of entrv and the probable

direction in which the foi-eiiii,n body was travelliui;'.

Tlie patient is seated in front of the magnet if HaabV

instriiuieii.t is Used (, I'iti. 2()}-), or lies on Ids Iwick it
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\()lkiiiamrs i> iiiiploycl. 'I'lic eve i^ l)i(.iiir|it (!,,«,,. (,) tlic

iiiairiut, tlir ,„nu;. toiiclMMn tlir |,„lc. '^lli^ is in.|M.itaiit,

Miicf if tlRic is a lar^r,. ,,i,.,.,. ,,f iron in ||,civc aiici Hif
<<Mii(a i-. not in ((.ntact uitli tl,,. ,,,,1,.. f|„. „l,ol,. ,.v,. niav
!). .IrauH foruanl out of the MK'k.-t uIumi tlic cm'rcnt is

llllMfil on. .MorvoNcr. thr .liivction of l|,r ..„; of the

\'li:.-J<i\. Iliiah's U'lillU niilL^llrt.

iianiu't slioiild coincide as ncnrlv as |)()ssil)K. uiH, fluMliivc-
ion of cntrv of the foreign Ixxly. Tlie c.„rent is tiien
iiined on

: some pain is usually felt «lien a piece of steel

~ present uitliin tlie eye. If the operation is successful the
Mvii-ii body comes fonvard into the anterior chamber. Ft

lay be necessaiy to turn the current on and off several
lines before this happens. If the particle is small and deeply
iil)edded the operation is likelv to fM.i! : hesic'.' it .!!:!!;!d!K'
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piil'niiiiid .i^ >(>oii ;i^ |)(issil)lf Mt'tcr lli( iii|ni\, licf'drc the

( lii|i \t;\- 1k((iiiii' til iiiI\ rii(;i|i>iili(l or imlx ildtil in imkI.iIis.

'I'lir t(i|(ii;li ImmI\ (iftt II |i;isM-. KiIIIkI I lie Icll-. not llliolliill

it. |l iii.iv iif -fill hiiliiiiin- the iris t'oi^aiiU. 'I'lic iiiritiit

-lidiild tLi'ii III- tiiniiil dtl' uiiil till- tVf .iiljiiNtcd -(• tliat tlic

|i.iiliilf will l)r (Ir.wMi t(iu.ii(U tlic |ni|)il. W'lu'ii it lia-

t'allcii into tlir anterior cliamlM'r it -.Imnld l)c rcinoscd witli

tli<' -iiiall iiiauiict ill llif iiiiiincr alrradv dc-irilxd.

In some <a-i- when the t'oreiiiii IxxK h'i> Ixcii ac(iirat<ly

hxalwed and the larLi,c inu^iiet ha- tailed to l)riii«f it

t'oiuard it (an l>e reino\ed hv tlie -mall iiiae;net iiit rodiucd

thrciiiih a -cleral inii-ioii madi' a> neaih a> po—ihle omt

the -ite.

The ininiediate ell'ect- of estraction ot t'oreiii'M Ixulie-

with till' lar^i'e inaiiiiet i- often ;^i)od. but ii lepaiahle dainai;c

i- ofleli done to the eve 'l"he track- throiiiih the \itleoll-

often iKconie tilled u itli lihrou- t i—ue. .\- thi- orj;uniM'.-

aiiil eontrac t-, the retina i- pulled ii|), and total detachnieiit

d(-lid\- \iMon. ()r more -esere iridoeviliti- ma\ Ik- -et

ii|i and till e\c -liriiik-.

I'.WOl'in IIAI.MI 1I-.

Paiiophthalmiti- i- t;i'nerallv laii-ed l)\ infeett-d uouiid-,

\\hel her ai'eideiital or tlu' re-nlt of operation.-, and iiUii's.

1 I— freipientiv it i- meta.-tatic, aceompanviiii;' pva-mia and

puerperal fe\er. meniiin'it i-, and orbital ci'llulitis (ritd

p. :)(!!•). Ill the eNoneiioii- form the \itreou- i- u-uallv

lir-l aff'e(t((l; oiiiaiii-in- n'rou in it a- in a culture medium,

and purulent ret iiii 1
i-, ( ycliti-, an<l ehoroiditi- are -el up

( I'ii;-. 1^(1")). In the tiido!j;eiioii- form- tlu re may Ik' a -I'ptie

eiul)oli-m ot a retinal aiterv or the ehoioid ma\ be tir>t

alieeteil. In tlii-i;roup it ma\ be bilateral.

In both form- tliiie i- ri-e of temperature, iR'aduclie,

(Irow-ine— . and -ometinu'- xomitin^'. In the exo^enou-

form- the edi^e- of the uound lK'L»)me yellow and iieerotic.
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ic is Mical clMiiKisis, uitli iiitrii--

aif --woiiciill<

li\ |)i)|i\nn a[)|M aiN,

I iliaiv and conimict i\al cniim-l ion, and the lid-

and red. 'I'Ik re is scm ic |iain in tlic cvc, due at lirst to

iiitis, lati r to incicaMil tension. 'I'lic \itrcons hcconirs

|inriilcnt. as shoun |)\ a \cllo\< nllc\ l)\ oli|i<iii(' illnniina-

!< antnior clianihci- soon licionic lull oi pus. and

Fi (.. _'i !.",.— Srrt lull ,,r the 1. I uia ami i-li.ir. .ui in paiDphl haliiiitis

( : ilii)^ I'mIIowiiij a iHi'lciialini.' ui.uii.l.

lie loriifa cloud V and vdlou. Tl

id limitation of

iiTc lav l)i'('\o[)litlialnios

nioMincnt of tlu' t;lolK-. In tlit nicta-

t.itic- cast's rapid t'ailuiv of \ isi(.i

vpopyoM arc found in the carlv stum •

I, a \ello\v i(tl(\. amtl. il

If th case is k'ft to take it s COUlsi' tlic UUs Ixusls

Huduuh, Usually just U'liind tlu' linii)u>. The |)

^nl)sl

^hiiiiks

des, and aftiT prolonged suppuration the evehall
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K

'111. |il<.M||uMs 1. Iiail, fill ,.\c l».|||^ .iliiiMst l|i\;i| |;il)|\

I"'-' I'll'' miiilihoii Is 111)1 like l\ lu mI i||i >\ iii[iatli(tl<-

i>|)lit lialiiiia.

I I
'
tiliih III. Ill the {i\v\\ Nt)mc> it'tir (i|H ral l<iii wodiids

•'II •'•'•iii|)l iiiii-l In iiiailr In vta\ I lie |)|ii((-.n. 'I'hcidmN

"' 'li'' ""1111(1 aic <aiitiii-i<| uidi |iiiiv (ailxilic acid or tlic

'"'"'I iaiilii\. 'I lie .iiilcriiir rliaiiiiui iiia\ !ir wa-lnd
"'"' "itll ll\il|(>n( II |M |ii\j(|,. ^(iliil lull, ami iinlnt'nl 111 llilm-

''"<"''• I'l't ti'iiiriilatiuii- and |ci(|ic> a;v a|i|ilii-d. and
aintpiii iiivl iljrd.

A- -don as it i- r\idiii| thai the i \r caniint Im' >a\i'd

it should 1„. lAc'scd. 'rills s| Id |„,| |„. i, \\ t,„, |,,||u-^

and n-ivat care shdiild !),• taken that no iiiidiK- |)rrssiirc

i- pill iij'oii 'lif <\f. If |.iis ,s(a|Ms their Is dauuvr of
|ilinilflit III, li:iii;itls Imiiiu- s,.| lip. the jiatlclifs life iK'illi;-

thcnliy iiidau^i !vd. On this aiconnt nian\ -iiincons

nflls,. to ex, is,, these (Us 'ril( \ o|ie|l tile ,\e tV,c|\ l)\

a cnicial incision and wail nnlil all ^ii^ns of sii|)[)niat ion

have <lisa|)|iearcd 'icfoii' excisino the shiiinken leniiiaiits o|'

the L^lolx'.

Il |)ns escapes (Inline- excision of an e\c with iiaiioph-

Hialniitiv. the eloU. should Im- opened freciv and the

contents scooped out. 'i'lie interior ot the M-lciotic is then

swi'lil),.,! out uilh peichloride lot ion ( I in L'.OOO i and the

foiijinictival >ac inieMt- I with a laie>- ,|iiantit\ of weaker
IdHoii (! ill .'>,0()()). The sclerotic may then lie excised at

dim. the risk ot' nieiiiiinitis Ik'ine- siiiall. or exci-ion iiia\

IX' j)(t^tp()ll((l.

S"! MI'AIMKIK Ol'inil \l,\l| A.

Sympathetic opiithaliilia i:^ the imich dreaded condition
ill which ^t 'lioiis in ti.-miniation attacks the noiiiii I eve aftir

i'U!"^ -"* *'" """>' '•}'•. ill ivceiit years svnipathetic

()|)litliiiliiiia has iKtom,. ;i rare disease, in spite of the tact

thai ophthalmic sur;j,vr\ has hecome ic coiiscia at i\e.
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' I' •'! III! Ill 111 III I Idi.il III" wiiiiiiil

II III iiinrji-((l vkill III III

|i.'ii 1 11 iil.'ii l\ III II

i|i|illr.lll(i|i ot',Ulll><|ilir |iriiii ]|i|, .. A iMlHiiMlill^ wuillKJ,

l-> ivtailii'd \\ il hill tin- i\r. i-., Ii<i\

ir inn I cxiiiriincci | >iii mioii.

-jii TialK it .( I(i|i-il;|i IiikIv

\i I ..iMiiin rut t^ivat .iiiMit \ loll

>\ iii|iatliilic ii|ilil|ialiiiia aliiiiisl alua\s icsiilt- Ikmii a

|»i liiratiliM un
,

III. r^iH ciallv -iicli a- i- caiisiil li\ a linii^ii

Ih.iI\ \»IiI(Ii ivniaiiis ulllmi lli,-,\,.. W i,|s in I hr ciharv

11 "'11 II I t II- ^(1 tailed •• (lalii'i-iiiiN /111 (- lii\ i)l\ llii: I I

riliai\ Imi(I\ and Iradiiiii- tn il- iiicarii-ial inn in tlir Mar,

lia\r alua\- ix-i-ll (-(iii^ii Irii-il -|ii(-iai aiiM-rnii-

Iniihl In I if. llii\ .'III' iiiiiii' da .!i( roils tliuii otiici-

I t siiiiiiii

ilik

[)|iiiiat ion sii|ii r\i'ii(-s ^-,\ niii (till tic onlitlialiiha i-< \(i\

niiliKrl\ to lollow ; In nil' |)( rtorat iiii; iilccis \rr\ lari-lv

iiiily rare witlioiit |Mrtoiatioii, if"
aiiM- il, It I- alM) i-\i |-(

iiidcfd it r\cr (K-ciir-. iiikKt tlioc cininiisti nut

Cliildivii arc part

lUC It iiMiall\ lH'iiiii> tour tt

particularly >iiM-c|it ihic, hut it mcciip> at any

'i^ I it ucck-> it't i-r till- iiiini-v

In tlic tirst c\c(t|ic vxcitiiif cycl l ia-^ ta k e i . [ilacc rarch

earlier, l)iit the oiiM't inav Ik- dela\ed tor niaii\ inonllis oi-

e\en \ears 1 t i> said Is nia iiv as U) \eai-

Tliere is always iridocyclitis in I lie e\citiiiu- eve. rsiialU

il is a jilaslie iridncyclitis uliich has liei-n si t iip li\ iiijnr\

ind has not siihsided in t le coiiis, ot' three or tour week-

iiislead of (|iiietiiit;' down the ciliaiN injection i-eniai ris.

liere is lacr\mat ion and the e\e is teiKJi'r : jH'cial at ten

III should he directi-d to tl le |ireseiice or al)scnce ( )f

|ireci|)itates ("k.|).") on the Itack of the cornea. In th

uses of delayed >yin|)nt liet i( o|)hthnliiiia the e\citiii|rarer (

eye has passed mto a (|lliesceiit state. II nia\ li;ue

II iiiiken coiii|)lete|y. TJic onset of sviii|>athetic o|)hthahiiia

I Ushered ui h\ return ofIII the second e\e is tiieii oftei

iiiitalioii -tiliai'y injection, tenderness, ,\:c.- in tl

shrunken irlohe. 'Thi' excitiiii;- eve, whiNt show ii>o- c\ id'-i

old iridoi-\ (lit is mav \ ef iifisscss iisi'tiil \ isifiii
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Syiii|i;itliclic (i|ilitli.ilnii.i llic di-cjiv,. in Ih,. si-cond or

>yni|);(llii^iiiH- cu' i^^inoNf ,ilua_\> .- i pl a- , ic iii .locvclit i>.

Ill rare caM^ it Miaiiitc^t^ it-t-lf a-- a iifiiro-rct iniHs or

clioroidili^. In ca^f^ uliidi the surncon kiious to Ih' lialilc

to the coiiditioii the (iist >inii max lie the |)rfsciii-i' ot'

|iri(i|iilatt- (•• k.)!.") on the hack of tiic roii>'a. noticed at

Hii'> ca'ly >tanv Itccaii-c tlitv lia\c l»c( ii dreaded and care-

fully uatclifd for. In otlur caNC^ tlic patiiiit first seeks

nihiee for defcctise \ ision or inilaiiiuiatioii in the iiiiinj,.r"d

eye isynipatlietic irritation).

I'rodronial synijitonis are sensitiveness t(t liol,t and
transient indistinctness ot i.lijeets. 'I'he latter is ,hie to

weakness ot accoiniiiodation : olijects Itecomc liliirred when
doiiiH- tine work, lint aft'T an inttTval of rest \isioii

ini|)id\es. Oil examination at this staye tlure niav 1h'

laci-yination, sh^ht cihaiv injection, tenderness of tla

eyeliall. as shown hy the patient shrinkiiiLi,- from an

attempt at exaiiiin.:, icn. precipitates on the liack of tlie

coiiiea, and vitreous opacities. The prochoiiial svmptoiiis

may occur in intermittent attacks, spnad o\er a coiisid,.rahle

period.

When fully ile\tloped ;dl the sio-iis and svm|)tonis of

iridocyclitis (i/.c.) are present, \;ir\ i!iii,' in decree acconhiii;'

to the sesenty of the ( ;se. 'I'he pronnosis .as to vision i>

always doiil)tful. Iiiit 'f iii.re is nnich deposition of pl.astii-

exudates in the pupill.uy ,irea it iK'comes extremelv yrave.

Cases sjiowinn httie exiid.ation i" serous iriti^ "i, but a

deep .interior chamlxi .and " k.p.." h.ive ;i more favourai)le

proi;nosis. i)ut they may at .iiiy moment develop into the

si'vere plastic type. Tension, dilliciilt to determine on

account of teiiileni.ss, is moderalelv raised m the earlv

st;ii;es. It may 'hen pass into the condition of lowered

tension with o'radiial shrinkiiin- of the ylohe : or tiie irido-

cyclitis may siihside, the eye ipuetinn- down and letaiiiiiii;'

tair vision. In the woi , casts ,i rin"' synechia forms find
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^((•oiidaiy nl.uicoina Mipii aciics (/„/, |). ;5()Si, or hnlli

ll;f or lolal [loslcrior ^viiccliiaiicdiiNio and sccliisH) piipi

in I,

onlitlialinia soiiK'tiiiK'^ tak(.'> t

|i. ^!)!)) occur and tlic cvc shrinks. Svnii^atlict i(

iki.> t wo or iiiuiv years to run its

coni'sc

'I'lic jiiiil'iilniii/ of synipallict ic o|»lit lialniia is nnkM()\

'I'lic evidence uliicli lias aeciiiiiiilated in modern t IIIK"

tends to sliow tliat it is an iiitecti\e disease. Il In least

li.alile to occur in otherwise iike'v cases if the womid or

theretauied foiciiiii liods is sterile. On the other hand,

it \ery rarely occurs it' .-ictual supinn-ation has lakeii place

in the excitiiin' eye; possibly this iiiav lie due to sonic

s|ieci(ic oriianisin lieini;- destroved 1)\ the siMierahuiidaiit

'r()\v th of psou-eiip\oii'eiiic ori;anisni> is more hkel\- to occur

iVoiii retention (»f shot. a chip ol' stone china, Ac.

than from th.it of a p icK' of hot steel, jirohaMv bec.iusc

the lattei- is sterile.

Sterilitv ot' an ocular wound is iisiialU liui(ii;((l h\- a

itisfactory course of healing' and the ahsence of suppur;

I loll. It Is l)\ no mc.aiis cert.-iin that ail su( Il wounds are

strictly speakinij:-. sterile. The resistance of the patient's

tissues has to he taken into .account. With the same

precautions ,i cataract wound nia\ heal re.idiK in a

healthy man, hut oiil\- .ifter |)roloii;i,'ed snhaciitc iridocM- 11 1-

111 a weaKU pa t ieiit. In iiiaii\' of tl lese cases there are

reasons for di'layi'd cicat lisation. siuli as incarceration of

the iris, synechia of lens capsule. \(., Init the exact mode
in which tlic\ a( t is a matter of conjecture.

\ arioiis theories h: heeii hrouiiht tor\^ard to explain

the occuiii'iice of il, .iiniatioii in the svmpathisinii e\c
It has hceii siiirucstcd that severe intlammation in one eve

produces a tendency to ciliarv iiritalioii in the other eve

hy some occult means connected with t heir .•uiatoniical and

physiological symmetry : there is no evidence to support

this conjectiiii'. -More prohahic, «/ I'liuii. is the view thai
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ilih'ciioii h-a\(K :An\\<r llic (iplic miim' ri,i Hie cliiMsriia.

On tlii.s tlicoiy one uoiilil anli(i|(alc iicino-ivt iiiiti> in the

^ylll|)atlli^in^• eye a^ the ni()>t trc(|iu'nt nianifcstjit ion of
fill' (liM'HM', l)ut it is cxtrcMuly rare. 'I'lic r\|»criincnts

Mippoitinii' tl'i> Micory tail to -.tihstantiatc it. 'I'lic nio>t

|)rol(al)lc fhcoi-y is that tlicr,' i> a .s|)((itic oii;ani>ni, uliich

liav a- \i-\ cxaijid ol).MT\al ion. |(o-,>il)l v iKcaiisc it is mi

small as to l)f nit ia-\ isiUlc l)v the nnc rosropc, Imt one
"liicii canscs ncncral infection throiiyli tlic hlood strtani.

l*o»il)ly it i- a |»roto/oiiii wliicli is not staincil hv anv of
the nictliods at present (le\ ised : evidence derived from
examination of llie blood lias recent Iv heen brouelit for-

uard in favonidf this view. It may be conji cturi'd that the

oiiianisni is harndess to other organs of the bodv, and that

it finds a suitable nidus only in the of her eve. and even then
only under favourable circumstances. This theory e\|)lains

best the facts of both ordinary and anomalous cases. When
sympathetic ophthalmia supervfiies after the injured eve
has lonii,- b;-eu shrunken it may be conjectiireil that the
ornanism has lain (juicscent and encapsuled. '["., Tact tiiat

in such cases the slu-unken eye is ay-ain injuicd oi' U'comes
s|»ontaneously iriitable and inflamed shortiv Ufore Ihe

oiitbieak of inflauun.ation in the oilier eve lendv colour
to this vieu. Cases in v\|iicli the injured eve is excised

and sympafhefie o|ilithalmia is said to supervene manv
years afteruards are best explained as ordinarv iridocvclitis

a by no means rare <lisease—occnrrinn 'jniti' indepen-
dently of the injiirv.

'I'he triiiiiiiiiit ot' svmpafhctii' ophthalmia is one of flic

most difficult proiilems in ophthalmoloev. and often

demands the exercise of n-reaf judiiiiieiif.

If is. in the fir-t place, prophylactic. In everv case of
|»erforatiiii;' wound, with or uithout the retention of a
l(»relen body, flu .jliestlon of excision of the eve oil

account of d.'innvr to its tMlow arises. 11 muv b;' assumed
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.'(•^ .'III axiom that Mnipatlictic opiitlialmia iicvcf (>''cms

after tlic cxciNiDii of an injured eve unle>> it has ah'eudv

coninien ed at the time of opei'atioii. Ileiut', earlv

excision is a iiositixe sat'eii'uard against tlie disease. 'I'he

injury to the eve iiiav. li()\ve\er, he otherwise' trivial, so

llial restoration of Ljood siyht nia\' Ih' possihle. 'I'he rule

should l)e to excise an\ e\(' which is so injured that it is

iinprohahle that u-eful vision will 1h' reu,ained. Incases

where this is doubtful I'xpectant treatment mav he adopted

foi- a time. If the eye (piiets down (|uicklv it is uiilikeh'

to set up s\ inpathetic. What, then, aie the chief causes

vshich keep U|) iri'itation r 'I'he most important are

entanu'lemeiit ot' tlic iris or ciliai'v hodv oi' lens capsule in

Ihe wound, and the picsence of a retained foreign 1m»(1\.

l-',\er\ effort must thercfoi'c Ih' made to free the iris or

ciliarv hodv from the wound hv excision of anv prolapse,

tollowed. if necess;iry, hv <li\ision of aiiterioi- svnechiii'.

I'pon the success of these efi'ort- tlie ret(-n*ioi; of the eve

mav depeui' If the\ fail, which is most likelv to 1k' the

il'case if the lens i-. also wounded, ciliai'v ni|ection is certain

lo continue.

DuiiniH this t'xpectant period the most cari'ful watch is

ke|»t for " k.p." If the eve continues irritable, with ciliarv

injection, |)h()t()pliohia. and laervmation, i.iid aljove all if

'* k.p." appeal's, the eve should 1k' excised. It is seldom

wise to wait lon^i'r than a foi'tnitiht unless theiv are

undouhted sii>iis of amelioration, 'i'he slicijitest sio-n of1^ r"* r>

eili .1 > iiritatioii or '• k.p." in tlu other eve indii/desthe

iiecessitv for immediate excision of the injured e\'e. Care

iiist he taken not to confuse a simple conjunct i\ itis with

•iliarv iriitation.

Even more difficult to decide is the treatment in those

u

cases in which sxmpathetic ophthalmia has alieadv super-<h

veiled Iftl le Cfise is seen earlv, shortiv after the onset of

ntiammation in the sympathisinii- evi', aiu 1 if till' injured
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or c\(lt iMii (•\c III- iio ii>~( fill V Kdll, t liN liM'IcNs eve -houl

'X' *N<i'-«<l .il f. 'I'licrc i> nil (iiicstion that the t'\ci>i()ii

of the cxcitiho (vc lia> a HOod It I i upon tlic process m
;( s\ni |).(llnsinii- (Vf if pcifoiiiifd I'arlv. At a lat cr

sl.im' till re is no csidciKc to sliou tli.-it

inline MCI' at all.

it cxdt- H]]'

Tile cliicf (jilii( nitv ai' :s('s wIkii the cxcitinii,- vw has
llscllll \ IslO II iii'l tlic inHanmiation in llic svnipatliisinn

(•\C is s(\ CI ( II this is tl ic coiKJitioii soon at'lci' th

in|iii\ it niav lie uisc to .Acisc the iniuicd eve. If.

cMT. a coiisidciahlc time 1

MOW •

las tlaoscd sinci Ilic iii|iirv,

littl (• oi' noexcision of the cXcitlllo- eve is likelv t(

iii'lii'iK'' ii| the process. .Moivo-.ei . in the end tl

injni-i'il eve iiiav ha\e l)etter vision

one. foi' if the iiidoc\tlit

niav he lost in spite of all el

an the s\ nipathisine-

Is Is severe tl,,. sVi.pat hisiiiii- eve

)its. rnderti
therefore the inii

lese eoiKllflons

|iired e\e sji,)nld he retain

'I'he t reatliieiit of the syilipatlii t IC iridocvelitis is ti lat

I u'fiKiil i'hl,' p. ;;().','',. Ill add llloil to
ot iridocvelitis i|

alro|)iii. hot hathinoN. rest in a dark
the patient should |,e hronejit rapidly .-lid thoron^ld

room, leeciies. \{

under the intliience of im( rciirv . .M er<iirial inunctions
i>e pushed, so that salivati >c( iirs uitl 111! a weel

;iii<l th( patidit should then he kept on t he horder line of

isiderahle period. On the tlieorv
nierciirialisation tor ;i i oi

that tlie (I I sea -! Is a protozoal infection the inti- iveiions

M'-ection of "(i(»()" (Salvarsan) has JMcn advocatid : the
lesnlts hr.e Ucn eiicoiira- iiio-. J,, |,.,ter stao'es pilocai'pin

iniectioiis and the ,idiiiiiiistratioii ot iodides mav assist in

the ai)sorpti<.|i ot exudates, and lead to iniprov , laeiit of
vision. P, rseverance in thse ineasim-.. aided hv -vnera!
tonic treatment, is of the utmost importance.
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Paracentesis tor li\ |)(i|»\(iii ulcer lia^ ali-cadv Ihci:

iKs(iil)(<l (n,lr |.. !2;}T). l'aia(ciitc-iN for cvcliti- is jxr-

lonni'd ill iil 'iticallv the s.-im,. maiiiuT as in the sccdiul

method there descrihed.

( )ri;ii Aiiovs I i'o\ 1 1(|. Ii;i>.

Iridectomy, whieli consists in t lie excision of a portion

of the iris, is [Hit'oniied for the tollowino coiKntioiis: -

(1) IVoIapsed iris; (2) eoineal or leiiticiiiar opacities

(optical iridectomy) ; (.i) ylauciaiia : (4) as a pieliminarv or

a> part of cataract extract ion :(.">) threat en iiii;- rini;' sviiechia:

(()) t'ctatic corneal cicatrices ; ^7) foreign hodies in or small
cysts or tumours of the iris.

Ii iilriioiiii/ Jul- jiroUiii.srd ///o has already hein di'scribcd

(r/Wc p. tiM)).

Optiiid iriih'rtniiiii is indicated in some cases of localised

opacities of the cornea or leiis. \ery rarelv for occhision of
tlu' piipil or siihhixati )f the Kiis. In all cases there

must he proof or uood reason to lulii \e that the linjit

percipient structures are capaiile of perform iii<;- their func-

tions. If t!ie patient is old (uonoh to haw IIh' vision

tested it should show impro\eiiieht when the pupil i^

dilated hy a mydii.Mtic, TIk' opacil iis iiiiist he locahs.d.

and 111 the case of lent i( iil.tr op.aeit ies there must Ih' u(,od

reason to assnui,. that Ilie\ are statioiiar\.
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An «i|)li(ul iiiilicfomy -] Id he ;is nanou ,is pdssihic,

in (irdci- to avoid da/./linu and lo olitain an a|i[)io\inial ion
to s|(iio|Mcic \isioii (\i>ion tlu-oniili a iiairou slit. , /,/,

|). I^'oi. It slioidd not (Atcnd lothr ciliaiv hordcr. 'I'lir

Mt<' ordcclion i^doun and in ( l''ii;-. liOfJi. iinl in llic case
ol I'olllral opacities I lie clcar.-t icnion ofl lie coilica nniv|

I).' rhoM IK nnlc.s llii> liappcns to Im> alioxc. in uliicli case

IIk' colohotna uonld Im- ((.vend l.\ tli.liiland iiMicv- tor

\ i>ioii.

In-tninicnts i-c(|iiirv(l :
- Spc.ailiini. two paiis of fixation

tn)((.p>. Ik nt kciatonic. iris forceps. ,!, Wrckci's scissois,

iiis icpositor. (icncral anasllicsia

y^^TTP/^^ '- ""'> ii<'''-^'^!iiy in \frv yotin;;' or

/nW^''7A/^'^ neurotic patients.

/~::^>/^ \<::::^\
'"'"' l^'i'ttoine is inserted at or jiisi

1 7^^ Jc^^i inside I he apparent eoi neo-sdeia!

^7---axaN:W iiiai'oni. tile liladc' l)eiiii; kejit parallel

y//|\\\V>/ to the plane of the iris. It is puslied

,. , . ,
"" 'iiilil 111'' incision is Millie ienl Iv

' "• -""• I'l.i.U'linii .,1 .

1 n 1

i\nl|l|,| ,11,. I Cilnl,,,)!!:! \o]\'^. I I IC lia I III Ic I
s

( hcll llc prcssCll

,

aM ;;!:':;;:',
.r':';:'';;:;;:

^" *''"' ^'"' '''"•''• ''*'^ ^'^'""^' <'»

liack of the coinea : the daniicr of

prickini-- i\\v lens with thc> point is tliiis rechiccci to a

niiiiiiiinni. 'I'he keratoine is then dow Iv withdraun. 'I'he

iris forceps are inserted closed, then opened \er\ s|iuhtlv

and the iris sei/,.,! just ontsidc^ the piipillarv iiiaroin. '|"he

iris i> (h-awn out of the wound and a portion excised «ith

de \\'c'C'kei-"s scissors. .\ slit-hkc ccilohoina is made liv

holdiiiii,' the sc'issois so that the iiladcs are in the iliivc-tion

of a radius of the iris (I'io-. oo,^) 'pi,,, j,.;^ j.^ ,y,.,.,| ^-^.^^^^^

the uoiind. unless aln^ady free. \)\ the reposilor. Sterile

atropin oinTiiieiil is introdiic-ed into the conjiinc'tixal sac.

and the eye is haiida^-cd.

Irldi'i-t.iiiiii ini iil,iiiruiii/( has fo|- Jt^ ohject the opening'

lip of a suliicicii'\ of the aiii;le of thi> anterior chuniher to
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licniiit of cirniiiit tiltiat ion of lvni|)li. It i> csM-ntial,

llitict'oic, thai tlic colohonia ^llall cxtind to tlic ciliaiv

atta(lniicnt of tlic iti--. and that it sliull l)c liroad at the

|((ii|ih(i-\-. It has ah( ail\ hccn pointed out that uhcn the

iris is torn awav the tVactinc occins at tlic thinnest pail.

\ 1/.. at the ciliarv at t; lit. Ills \Mi| n-CMCiallV lia|»|icll

ill iridccloiiiN for aciilc ulaiicoiiia. iflhcaP

or carl \ in the iiislorv of the disease. In ilii

liic ti

(line ulaucoina.

li 11. J117. Laufdril'ti siH'iiiliim lor tlie loft eyiv

however

—

iiiid the same applies to an acute exacerbation

occuiriiii;' in the course of chi'oiiic or subacute irlaucoina

—

the pcripheiy of the iris is firnilv adherent to the coi-iii'o-

sclcra. When the iris is torn awuv the fracture will he at

the false aiiii'lc, and filtration of lymph will not he facili-

tated. Tlic rules usiiallv i;i\eii as jriiidance to the coirect

perfonnance of iridcctoni\' for ffluiicoiiia are that the section

shall he pci'iplieral and the colohonia \vi(U'. I''roiii the

nho\c reiii.arks it "ill he seen that a \erv peripheral section

is not verv important in true acute <;laucoma, hut that

it has usualK' Ix'cii thouj^ht of im|)ortiince in chronic

ii'lauconia.

Ill acute iilaiicoma and in acute exaceriwitioiis of tile

chronic form a ifeiieral atiii'sthetic is rc(piired, chii-Hv

Ixcaiise liic liiiili tension presents sutficieiit absorption of

U.K. ;J0
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cocaill l(( iciidcr I lie (((iiii;! liilK'll lr>> I lie ili- ;ili;i'^-

tliitic, |i,ully aUo litc.uix- I lie |i.il ifiil"> Ncit'colli iiil |ijt>

lu'i'ii >lialti Tt'd \)\ pain and ansiclv. In cliioiiic H;|;,n((iHia,

it' tlic t(ii>i()n is not \(i\ liiiili, local anji>lliisia niav

sullicc.

Instnnntnt.s r-c(jnircd : s|)icii|iiiii ( |''in-. !2()7 ). luo [laii-,

ot'(i\ala)n forceps, naiiow (lia(t'( cataract knife, iris loiceps,

de WccIsit's sciss((is. iris icposilor. La\v ford"s spcciilinii

is preferable to ljni^"s for iridectoni\ npwards. cataract

extraction, ^^^:c,, as it interteres less with tlie tield of

opeiat ion.

The siii-u-con stands al)o\(' the patient, iisinn- hj^ linht

hand to make the section for the

y^ **N^ rinht eye, the left hand foi- the

/<\ ^\ left ey. After til.' lids have

^^Z* \^^\ recii\ed a final cleansing- u itii ether

l^^j soap, \c., and tiie coninnctivid sac

/ has heeii douched with horic lotion

//Jj\Y\V>
or saline, the specuhini is inserted.

'I'he (ixation forceps aic iield in the
I'll:. L'e.s. lli;iji:iiii ,,l i ., i i ,.

I

• j- • 1

1

•

i .

in -hidrnina iii.l: .•- ^.^y^. iK.iiin- taken that tiie hack of

iiie knitc IS away from the surycon.

(It isaii extivmily awkwaid accident to introduce tlii' knife

with the hack npwai'ds). 'I'hc ( ye is fixed closi' to the limhns
lulou, or down and in for flu- riuht eye, doun and out for

till' left
; if the latter, care must he taki'U not to I'otate thi'

!.''>1m'. 'r!ie knife is held with its plane ,)aiallel to the plane

of the iiis. 'I'he point is introduced at least 1 mm.-- in

chronic <;laucoma U mm. -Ixhiiid tlie appai'ent corneo-

scleral marein. It is inserted at the point cori-es])oii(lini; w itii

se\en minutes to twelve on a clock tiiee (l^'ii;- ;^()<S). As soon

ar. tile pijint is in tlic aulerior chaiidjer . \, ill look much
hriifhter than the part in the corneo scKi ,i ; if this is not

iinlice;d)le it Is |)roi)ahle that the knife is ha llv diiveted
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aiid i^ liiiirow iiiij in tlic conicji. Il i> |»,i^m'<I sli.ulilv

oiiu Mrils Heroes I he ai lienor cliaiiilH'i' Id a --iiol ((iriCNiMUMlin^

•villi >(\(ii iiiiiiiitcs past lucKc on llic dial ot a clock,

\vlici(' Hie cotiiitcf-piiiict iiic is made. In iilaiicoiiia,

(spccinllv acute irjaiiconia, the aiiteiior clianilKf is sciv

sliallow. so that it mav l)e \er\- dilliciill to piLss tlic kiiit'c

across witlioiil catcliintf in the iris and woiiiidiiii;' the leiis,

a most disasti'oiis uccideiit. 'I'lie <lee|iest part ot' the

cliamlH'i' is at the peripherv, and it uill iisiialU Im' foiiiid

easiest to coax the point of the knife round the peripherv,

U'eiitlv piishiiiM- the iri^ auav with the i)ack.

As soon as the cotinter-|iMncture is made the knite is

piislied on until o or (J nnn. ari' exposed. Cuttiiie; out is

performed hv a series of small s;iuinii movements, little

pressure u|)\\ards Ikmhit i'e(|uii't'd w ith tlu' \ir\ shai'p knife.

It is \i'v\ necessary to iisi' these sawinji" movements

properly, as tlie shai'pi'st knife fails to cut if it is sinipiv

pressed liard against a surface.

In this maniu'r tlie st'ction tlirouffh the coriieo-sclei-a is

kept at a uniform distanci' of 1 oi' U nnn. U'liind the

apparent corneo -scleral mari>'in. Some conjunctival flap

has already U'cn cut at the sides, but the middle of the

knife hladi' is still under the conjunctiva. The ed<re of the

knite is then directed forwards and the conjunctiva cut

throuiih hv oni' oi two sav\in<f movements.

During- these maiueuvres care nnist he taken that thi'

points of the fixation forceps are not pressini^ into the

H'IoIk', which is vciy likt'lv to occui' owini!; to thi' attention

in-ini;- concentrated upon the st(tion. It may lead to

suMuxat ion or complete extrusion of the lens.

'I'he eye is now fixed with fixation forceps, just IkIow

the cornea, hv an assistant, who also draws the eve down-

wards. 'I'liis reipiires a iittk- skill. If the eye is simply

piilk'd down tln' wound will .ii;ape. It should Ix' lather

pushed down and hack hv the points of the fixation
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il

I

t'tiici |i^. 'I'lic sllliiioli l;i!,(-. tlir ills 1(11(1 |)s III his Ict't li.'iliil

.111(1 (|r \\(( kcl"^ v(l--s(»|s ill Ills rijrilt. Willi ;i >lcnlc s\\;|l)

llic .'iNsislaiit tm'M-< down tlic coMJiiiict i\ul H:i|) xi tliat it

lies oNcr tlic conic;!, unless this lius hccii done |irc\ i(iiis|\

Willi till h.'ick ()t tlic klliti' .'(tie I COIIllllct loll ot the scchon.

'I'lic Jioilits of the closed t'(ii(([)s ;irc tlicli iliscitcd ill the

wound and carried to a point iialt'-wii\ In'twcen the |)ii|)il-

lai \ and ciliaiA' niari;ins of the iris at a point slit;htl\ to

the liylit of the \eitic,il meridian of the cornea. 'l"he

foi(e|)s are opened sliohtlv, and the iris gripped. 'I'lic iris

is pulled out and cut to the rij^lit side ot' I he forceps. 'I'his

stroke makes the rij^lit lind) of the colol)oiiia. The iris is

fiien drawn aci'oss towards the left. \\\ this moM'nieiit it

is torn from its altachment for the \\ hole width of the

section. It is then drawn a little hack towards the iij;lit,

M) that it niav not Ik' jaMimed into the left aiii^le of the

incision. 'I'hi' freed part is then cut oH' l)\ a second snip

of tile scissors. 'I'liis stroke makis tlie left linil) of the

('ol()lM>ma.

The iris repositor is then taken I)V the suru'eoii, tlie eye

still heiny; (ixed as l)efi)re. The tip of the repositor is

introduced into the wound and insinuated U'twicn the

coinea and the iris on one side. Hy a radially diiccted

movfuicMt the iris is sinootlicd out towards the ccntri'

of the pupil, so that if the edjrc of tin- colohoiiia is cau<;lit

in the anji,le of tlu' wound it will 1m' frci'd. The sanu'

niand'inrc is repeati'd on the other sidi' of the wciund.

This part of the operation is \erv important, and may 1k'

verv (liHicult. Onlv when the edjfe of tlu' pupil is in its

natui'al position and looks circular hut for the small defect

in the uppci' part is the surncon con\inced that tlii' pillars

of the colohoma ari' free from iMitan^lement in the wound.

The conjunctixal tlap is then turned hack over the wound

with the iiis icpositor, care iK'inir taken that it is not

folded upon itself. 'I'lu tissistant removes the (ixation
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t<>r(«|is. Aiiv IiNhmI clot i> (.nvtiillv ivnioxtd uitli foiicps

"I- .1 su.il). Tlie >iir»;(.,,ri lifts the >|»c(iil iliil nu;iv i'loiii llic

• ye. at llic saiiir liiiic Ml/inn- t),,. ii|,|„.|- las|ir«. in tlic iiiidil!*'

"• •'" li'l Ucill(>\ill(r tlic s|M.(u|||iii, he lift- the ll|»|)(T lid

oMr- llic uoiiiid ill siidi ,1 iiiiiiiiicr a> to |)n\(iit tlic

lid t'iniii dis|,l;,(iii(r (lie i()iiiiiii(li\al flap.

Holli eyes arc l)aii(lay;cd. The iiii(»|Miatcd cvc iiiav l)c

iiii((i\cicd after two dav>.

'llic cliicf coiiiiilicatioiis uliich mav arise diirino- flic

(ipeialion arc li;i'iii(irilia<rc into flic aiiteiior cliamiicr (not

Fii;. L'li'.i. Fui. 2\i>.

iMC. JllD. iri.lcrl yuilll l.l.lilr, .,1 jlr Wrck.Ts -rUsnr- ll.LI

i:i<li:ill,v
: l'h;.L'ln. wilh i,lii,|,.~ hrM :ii riL'lH air.'lr-; |., iln'

|ircvi(iii~ |..i>if i.iii. I hr riirinir mil Imi.I ic^iili- in a iiairnwi r

I'.'l'il.i.iiia. -.iii-li a- i> |ir.'r.ial.|c in ii|ili('al irid.vhiiny ami in

'Nlrai lioM nl' >rnili' i-aiiiiai-t wiili ii i(lri'ii.in\ .

iiMially Miioiis, i)iit iiicoiivciiieiit) ; wound of tlic lcii>

(often not diMovcicd until opacity dcMdops) ; m'vitc intra-

ocular liaaiionlinn-e. leading- soini'tinies to extrusion of the

len>, vitreous, and c\cn retina.

It may Ik' nieiitioiied that some surifeous use a keralome
in this operation. Some also cut ott'the iris with one snip

of the scissors, the blades heinif directed at nylit anjrles to

the <iirccti()n of the forceps (Fiir. <J1()). It is ditficult to

iinai,nne liou this can j)i-odiice an absoliitclv itcriphenil

colohoma.

'Till. iCfi.i'.f ii..if i.w.,>f /.,.,,.;. f. ;. t.,t A :.. 1. 1

II f
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Tlif isr i- (IroMil iiiKc il.iilv ; iiiillic! iii\ (lri.it ii nor

iiimlii !•- iii^lillid iiiili-^ ((Hiiiilu;!! itiiiN sii[MrM'iic.

Till (liur ( i>iii|ili( .it inli^ .iri-.jii^ attcf I Ik n|Ki;it Kill Jilr

isliM^HiM ol the liii^ iiliir to too l.-irm' .-I ^cctioir, iiijiin In

till' i\r l)\ till' |i;itlriit (ll^liullv

fCl''*^^^^'*>\^ (IlinilH' -IrfjIM ' "'. \- rS 1 I. >c\c|-c

^- ^HIBB V mi riKKiilnr li.'i'iiiorrli.'i<''('. Ac.

^fc\. ^HJj^Hr
'*' l)«l.i\ in M' t'onn.itioii of the

'f^/rwr""^'"" .int. nor ( IliiiiIht for >c\ti;il i|;u s

••J. I'll. I'i;i\MiiL' M). -I niav lifi|)|i(ii . tlioii^lMindiviiahlc,
llic iris .ilnT .Mnicti.in

•

,'
i i . o „ i

>f ciitjinHi will, iM.i.r.
I* '"".\ I""" f" '"> ill «(I''<ts.

••iT!iii..ii of ilir filhir- -f '|-1|,, uonnd ni.-iv hnlov. uitli or
till' I'nliilii.llin.

. ,

"itlioiit [irol;i|i^c of iri^ or

liii.'iiccr.'ition of the .inu'lo of the cololxinia in the wound.
A cvsioid cicitr-ix in.iy riNiilt, not ;dtoirctli(r iindc>iial)l('

trniii thr point of \i(u of filtiation in chroiiic nl.ini<nii;i,

'•lit Jiilijc to .iioii-r iiidcxyclitiN or |H'rniit inttction and

|)aiio|)iitlialiiiili>. liulirino of llir wound nia\ ix' due lo

|iaiti;d M:l)lii\atioii of flic Icn-, wliidi ni.av necessitate

extniction under iii;i\c tcclmicjil ditficiiltics. Wound of

the lens duiiiiii the oper.-it ion le;ids

^y^^ ~^^N. to tiJiiimatie i .•it.iraet . ;ilso deiiiini<l-

// n\ iiio' e\t raetion.

Iridotoniy is section of the iris

uithont excision of anv poition. It

Is chijiloNcd foi' niakini;' a w\\ Miiitil

w hen the noniial |)U|iil is closed or

I'Hi. IVl. lii.iur:iiii ..! h.is heell diviw II up to the wound of
«iiiini|> ill iinlniMi , »•....)).. t i i i- -.i

,^.|,,r,,, V.
" '"i''> cjitaract extraction with

incarcer.ation oI' the pillars of tlie

colohoin.-i (I'ie-. 2111. It ni.i\ he a luccss.nv preliniinarv

*" iiidecl \ in c.ises of homlu iris. It is perfoinieii

with .1 (il.lefe knife or with (le \\<vke?"s scissors. The
"p'i'ition is too technicjil to U- described in detail iierc.

The results ;ire often iiiisjitisfacforv.
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Sclerotomy. iut, n > s, /, r.,i.,iini i> |..rt;»i nud 1)\ s(iii;(.

-iiiiiiuii^ iii>l.;iil ut' i
.' ctdiiiv for ((rtiiiii ciisc- ot" n|jiii-

|"iii'' '' i- mole tii(|ii(iil l\ iii.|ic)tt(<i at'tcr' iiiilictomv

h.i^ Ikcii |i(ituriiir(l •III. I Im^ failed |m rnniiiiit !v to relieve

Hie iiiirea>e(l tension. It iiias aUo be iloiie ill i)ii|)litlial-

i
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iiiia. 'I lie section is (•oniiiieiiccd in exactly tlie same inaiiiier

•
IS Ml iridectoiity for ulaticoiiia, tlioiii-li if an iridectoniv lia?.

alieady U'cn done it may l)c ad\ isal)lc to clioosc some otlicr

part of Hie corneal limbus. 'I'Jie coiinter-pmut.ire is made
111 the same manner, hut instead of ciittin<r completelv out
.1 hridii-e of sclera is l.'ft ( I'"in-. o]o^

iff),,, j,.j^ presents in

eithei- wound it is replaced \v itli the ivpositor ; no pa?t ot

the iris is excised.

'I'ile ohiect of the niieratioM is tis ti'uM ::'-. !.!• fillvi^-:
•I r t>!i
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;'ii'j,lc. Tlic section iiuist t licicf'orc l)r a- |ii riplicr.il ,t> i>

colisistriit uitli the Miti' V of tlic ciliiiiv l)0(lv.

I 'ii.'<liri<ir Sill riihniii/ is (•in|)lo\c(l hv sonic siii'ifcons .-is a

preliminary to iritlcctonu tor glaucoma. It is <spc(iallv

indicatcil as a t<'ni|)orafv measure tor relie\inn' piessinc

uliile preparations are ix'ini;- made t'oi' the iridectomv. It

lias tlie advaiitaiic of caiiNinir tlie anteiior cliaiiilwi- to

l)ec(>iiie deeper, so that the siil)se(picnt operation is facih-

tated. Postcrioi' scleidtomv is also indicated in eases of

ea'iy detachment of the retina, the site of operation heinif

eliosen aceordiiiii' to the situation of tlie detachment. In

tliis case it is essential that the retina shall he |)erforated.

'I'lie operation is sometimes iise<l for extraction of a foreinn

ImmIv in the \itieoiis with the small magnet {riih' p. l.")4).

The oper.ition as performed for detaclmient of the retina

has alrea(l\- heeii dcscrilM'd {riili ]». ;Ji)7).

Ol'l- II \ I IO\s li IN III!' 1,1 AS.

Discission or Needling of the intact lens should laivlv

he pelt'oriiled after fitleen Vears of ai;-e ; it mav Ik'

employed u|) to thirty or cM'ii thirt \ -fi\t , hut the nucleus

of the lens is then likely to ^nve ti-oul)le. It is indicated

in most cas( s of dense lamellar cataract, some ea>". of con-

p'liital catai'act, and some cases of liinh mvopia. Discission

is Used at any ai^e for the division of dense secondarv

cataract (aflercatai-act ).

Needliiii;- of the sot't lens in xoim^' pa*i. nts iisiiallv

leinnres a n-eiieral alia'st liet ie. thou_;li it is (piite painless

under coeain. The pupil must Im' fiillv dilated with

ati'o|)in.

Ii!-i rumerls recpiired : speculum ( I'ii;-. liOTl. fixation

f(irce|)s. cataract needle (JMys. ;21:} I^HI). I prefer a needle

uitli a fairly lony cut t in;;- edi;e. If the lenticular opacity is
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Marccly \ i>il»lc III difl'iiM' (|,(\ lioiit. it i- lust to |)citi)nii the

(i|)cr;ilinii in ;i (larkciird rooin with (tl»li(jiic illiiiiiiiiat ion.

'I'lic MUMCon standi alxivc tlic patient. 'I'lic conjiinct i\al

SIC lia\ iny- Immii (loiiclud and the ^|i((iilnni inMrtcd. Hir cvi'

i-> (i\cd douii and in (I'in'lit cvii uitli fixation t()rcc|)> licld

in tlic left hand. 'I'lic needle i^ introdiiced jn>t (iiit-ide the

I i 111 1)1 is ( p'ie;. !.;17). /.' .. tlnoiiuh the .(HijiiiK t i\ a and sclero-

coi'iu'a. in a plane |)arallel to that of the iris, at a point

jiist ahove the hori/.oiital iiieiidiaii of the coi-nea. It is

carried tliroiinh the aiiterioichaiiilKr until the jioint reaches

the lower pai-t of the pupil. 'I'he handle is then slinhl Iv

raised, so that the point jiist pi folates the lens ca|tsiilc.

'I'lie handle is theiMiioved so thai it and the point iiio\c

throiiiih arcs of circles which

ha\e their centre at the spot

\\ here the shaft is eii^-an-ed in

the corneo-scler;i. IFaviiiLi;

I liiis made a curved, more or

less xcrticjit incision in the

c."psiile. a second incision is

made at nylit ani^les to it.

This is done hv \r\\ slinhtlv w it lidraw iiii;- the nee<lle so as

todiseiieaire it. It is t hen passed t'aither on towards the

left side of the pupil. The handle is ayaiii slinhtlv raised,

and at the same lime rotated, so that the ciittinir ed'i-e is

hroiinht in contact with the capsule. .\' the needle is

slowly withdi'awii a sfraiiflit incision is made in it in a

liori/ontal direct ion. When tin's is siilijcirnl lv lar^e the

lianille is dc|»ressed. 'I'lie handle is rotated so that tlu'

plain of the lilade faces iipw.iids. .nid tjie needle is

ipiicklv withdrawn from the e\e. H\ w it hdraw ini"- if

i|ui(kly no a(|iieoiis should lie lost. If iin ch aipieous is losf

anterior s\ ne( Ilia ma\ lesiilt. Sterile .ilropin ointment is

introduced into the coniunctival s.ic. .md hoth eves ai'e

iiandaii-ed.

i
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Tlir iiio-t imiMirtjMit [loiiit .ihoiit ;il't(r-tnal mi'iil is

kfcpiii,!,' tlic pupil wfll (lilatcc!, wliicli i^ tioiic liy at ropiii

oiiitintiit tliriT or tour tiiiuxa day. 'I'licri' is al\\iv> Mmic

ciliafv iciutioii. 'I'lic aniouut of suclliiiii,- of tlic Icu^ H1)icn

(lfpiii<l> upon till' -i/c of the iu(i>ion- i" I lie capMiK. l)iit

iilx) vario witli ditfcrciit liiisis. 'Tlic nactiou i- oft<'ii \rry

sli<rlit in cases of tnu' conjfiiiital cataract ; in tli'-sc cases

tlic ii'is scarcely lespouds at all to atropiii. If it is

narticularlv desired to avoid the necessity of a siii)s((|iifiit
*' •'••1111

cufctte e\aeuatioM the incisions shoulii 1h'

I (|uite small ill tiie (iist operation. If if

is intended to pirfonii a .iirette evacuation

(/•/(/(• p. 4T(i) tile incisions may he as large

as possihle, and the iieedii' may even l)e

iiitriMJuced moderately deeply into the lens

and the fihres hrokeii up. In tliese cases,

and occasionally xnIicii it is not anticipated,

there is frreat sucHini;' of the lens; the

anterior ehaml)er hecomes filK i uitli

flocculeiit massi-s ; there is inteiisi' ciliary

injection accom|)aiiied l»y raised tension

and pain. 'l"he tension sometimes sui)sides

in a few hours with leechini;, hut if not

must Ik' relieved at oiice. or the si^ht will

Ik' seriously dama<:ed by secondary iilauconia. A curette

evacuation is then done (//(/< p. Hfi). In cases in wjiicli

no curette evacuation is performed a second ami third

needliiii;- will usuailv Ix^ ueces>ary iK'fore a clear o'niiii .r

is ohtained. Intervals ofsi'vcral vucks or evin months

may elapse until the alisorption set up l>y the previous

operation is complele. The iinal in edlini; '.. ill he of the

i \ pe of a discission for sceoiidarv cataract.

I h^rissinii ,./ Si<-(>ii'lin'ii ('iitiiriiit (alter catarai 1 is

performed inevaiilv the same manner as discission of the

soft leiis if the aftercataraet is not too dense to Im' divided

Kli.. -.'IS.
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l)v ,1 >iii^lc needle. Some >iiri;-e()ii> advise iieedliiii,^ t-.eiT

•:i>e of senile extraction as soon as tlie eye has (jnieted

down, /.-., in a tbitni<rlit oc three weeks: tlie capsule is

then soft and easily divi<l"d. If there !ias JK'en iritis or

irido-eveiitis needlinir is contraindicated until ail sif^ns of

intlannnation have passed ofi" ; hence a careful si'arch for

" k.p." must Ix' made in every case.

If the capsule is dense and thickened a /icf^ler's knife may

Ix' UM'il (Kii;-. !-ilM), or two needles may l)e employfd. Hy the

lattei- nii'thod no undue strain is thrown upon the ciliary

hudv, and the membrane is previ'iited from tearing away

from tlu- ciliarv hodv instead of iM'inii' **"'i> 'n '''*' ft'ntre.

^*-

I'l.:. I'I'.i. |li:i:;raiii nf 'lisri-^ion uitli two iiir(llr>.

havr 1hi II iii^i'itt'ii, I'Ut ii'.t vet r .'iiti-d.

I'lir ntciilf

'! lie same instruments are re(|uired toj^t'ther with an extra

needle. The needles may Ik- "stoi)" neidles, thouji;h this

sliould not Ix' necessary. The eye is fixed by an assistant.

'I'he mrdles are introduci'd with the Hat surfaces upwards

throu<fh the coiiiea at opposite sides of it in the horizontal

meridian, '-i or + nun. internal to the apparent margin

(I''i,<r. !21i)). Thev are then rotatt'd tlirouj^h a ri<,dit ant,de,

so that the cuttinj^ edi^es are a|»plied to the membrane,

'i'hev are |)assed throuij;h the centre of the membrane close

to each other, 'i'lie handles are then simultaneously raisi'ii,

-(I tliJit eacii needle I'otat's around the ^pot on the shaft

ui'h is en^a<; (! in the coinea. In this manner the points

are drawn apart, and the mendnane is cut. .\ fnrtlu'r

attempt mav be made to '.'ar it in tlu' direction at right
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an: .|.>. T ic iiri'dlo art rota ted Ml that tlic Hat surfaces an

i^aiii ii|t\\ai<|s, and arc " it lidraun ijiiickly so that a(|Uc()U>

niav M)i iM los : loiini Is instnicd. and tlic eye is

handaii'cd. 'I'hcfc is selduni niiiili reaction, uidess the pre-

vious operation has been fault v ; in sucli cases the ad(htioiial

irritation nia\ |)rcci|)itate an attack of sympathetic

opiithainiia.

It niav l)e mentioned tliat needling o|)eralions are hy

no means so simple as lhe\ appear in tlie hands of' an

experienced opeiator. I'',\er\ movement of tlie needle

must l»e mad" found the spot where the shaft pene'raics

the !j;!ol)e.

Ciirotto Evacuation or Linear Extraction is the opera-

tion wherehv aftci' discission, whethci- accidental (traumatic

cataract) or intentional, the softened lens matter is let out

of the anterior chamU'r.

Instruments recpiired : s|i<'ciilur,i (l'"i.Lj. !^()7). fixation

forceps, hent keratomc. curette ( l\u'. ^-'-l ), iris leposito'-.

I,o<al •dia'sfhesia suffices, except in the case of chihhxn

or unrui\" patients.

'I"he pupil must l)e f'ulK dilated with atropin. 'Hie

position of the siction is of little importance; some

Nurireons place it aho\e. where it is under the upper lid,

others ImIou. The surj^con stands accorilinirlv eithiT

al)o\c or at the side of the patient.

'I'hc conjunctival sac havinii; iu'cn douched and fhi'

specuhnn inserted, the eve is fixed v\ith fixation foi-cc]).s.

The keratomc is jiasscd IhiouLih the coi'nea, 1 mm. internal

to the apj»arent mari;in (cf. vvound in {''ij^-. ;^0()). with flu-

i)lade parallel to the plane ot the uis. It is pushed on

until the incision is alxiuf o nun. lontj;. 'I"hc jtoinf mav Ih'

di|)|ied so .IS to p;iss into the lens without dis;idvanfa<ic,

and the incision mav he incicased as the keiatomc is iM'in^

slowK withdrawn l)\ extending:; each ani;ie, usiny the two

ed^es of the keratomc like knives. 'I'he ti|) o\' the cincffe
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In then n-flltlv ill- Ill I l.'l led ill'^t wi liiii tlif <'(|i;(- ot" til

)t Ijlll

ircsMirt' 1^ t'Xi'i

it,, into I lie imtdior cIiuiiiIm r. Sli^•llt

ted npDii thf |Kri|>lui!il li|), niid tlir M)tt

Icli- matter travels alniii; tin- uioove of tlic curette. No

atteliljit -i.ollld 1h' made to lvmo\e the wliote of t!l- lells

matter, on account of daiim'i- of niptiiiv of tli<' sUspeiiM rv

liirameiit and ocape of viireoiiv 'The ivmnaiit> of len>

matter will he al»orl)ed. 'I'h.re i> no proijahility of the

iri> prolapsiiiir oi- iHcomiiii;' incarcerated in thi' wound it it

is properlv dilated, ':ut the repositt.r should l)e at hand in

ease this aecideiil occur. Sterilised atro|)ni ointment is

iiiseiied, and hoth ey»s are i)aiida!;-ed.

I'sually the ciliary irritation is nivatly Ixnelited hy

the operation. 'I"he i;reate>t care must Im' e\erei>vd as

to surn-ical cleanliness, for most of the accidents from

iidection in treat iiiu; soft catai;ict occur, not from needling,

l)ut from curette evacuation, .\nterior synecliia of nis

or capsule, iridoeycliiis. or sympathitic opiithalniia may

occur, hut are hajipily rare.

Some suru;eons extract soft cataracts hy tiie linear method

without previous discission. 'I'his mode of ti-eatment is

not advocated.

Extraction of senile cataract and of lenses containinii- a

hard mu'leiis mav t)e performed with or without iridectomy.

The latter method should oidy W- adopted in nire ci'ses.

Tlu' iridectomy is perform"<l hy some suriire(>iis six wee!\s

or more

ciises o

iM'foie extraction. I advisi' this method only in

f immature daract [ml,' p. W.)K and in cases

, here it is ni cessarv to oiurat*', thoii<;h there 's son

d„nht as to the sterility of thi' conjunctiva, .Vc. ni spite ot

h prelimiiiarv treatment. Infection is likely to he
lioroiii;'

fter iridectomy than after extr.act ion,

I the iMhaviourof the (ye in ' le first operation i^ ;i

iiiiide to its prol);d)le heli.iv ioiir after ext i.ict ion.

In eveiv c.iM of calaijut. iMdoiv operatiiii;' the condition

more under control a

aiK
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of tlic |);iti(iit"> loiijiiiiiliN.i .111(1 l;ui\ mill .ipp.iriit ;l> is

tlMir()ii"lilv inNcsliiiutfd. If tluiv i- ;tii\ ivumuitjit ion of

tfjir-, iiiiuiis, or |)iis on |»ivs>iiic o\( f tli<' laciviiial >ac, the

ronditioii iiiiot Im> ciiicil (////« p. (i'^!)) Inforc o|HriitioM.

If lliriv I- .iiiv (onjimclix ill-, il iiiii-l ix treated and cured.

rUtL SI7£

l-'n;. Jl'ii. I : lU'-ff iMtaiaii kiiil'i'

A -h'-'li'Iy lini;i>l.-i Iviiilc i-

ii-i'.i ill r:itai:iii cxlincl inii

lli:iiiin L,'l'""'""r' iiiil' ''"iiiy ;

il till.', till- ii'lvaiilaL:!' nf liciiiL.'

los n-silicllt 'rill' tillivr- u-i-il

lor •;liiiti-iini:t iriilnt y af'-

.'I'Tirrally ri-.^Tiiund raiarari

IvIllVl .

tiinir (.Miior-

tirl.ls' ),:itlcrii)

ami oil ri't t v.

(Tlli"-r sll.illld

iii't Ik" al the

I Wn fill Is III' I lie

saiiir Mi^-lni-

iiii'iit. )

as shown hv tlie alwncc of |)atliouenic oreanisnis on

l»a(teriolo,u;i("il exaiiiiiiatinn. Some of tlicNC cases are \ery

t"-oul)iesonu' [riil( simi'i) : in case of doiil)t, tiie |ialency of

the nasal duct should lie denion>; uted iiy -viiiit;iii<i-.

The Usual preparation of the patient halli. purij^at ive,

and -^o on - i-^ made a-- tor an\ ina|of operation. The lids
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AVv clf.iii-cd "itli (thcr M>a|i (in (lit- |iif\i<nis iii,L!;lil. A

cliaii [lail i- placed on I lie cXi . and a haiida'^c i^ a|)|ilifd.

'\'\i\- i^ kept on until tlic

[latitiit i> hioiitilit to tlic

(t|)(ratinir room. 'I'Ik jiad

is tlicn rcMiovfd and sul)-

inittcd to tlic inspection of

the siirycon. It' tlicfe is any

nnico-|)urnli'nt or pnnil.nt

disi'liaiye on tlic pad, the

operation nnist he post-

poned, and the cause investi-

gated and lenioved.

( 'atanti I l-'.itntitii'ii ii itli

]ri(h'i-liiiiiii {" Ciiiiiliiin il l.i-

t rait inn") — Local auiCs-

Ihesia siitlices, mdcss tiie

patient has lack of selt-

control. Sterile 2 pt r cent,

olntion of cociiin is instilled

into the eve three times at

intervals ot' fi\e minutes, the

evelids heinji; kept closed

U't^een the applications of

the drops. At the last

instillation a diop is also

instilled into the other eye.

'I'his is liecessai'V, sMice. it'

Hiiid lia|)p<'Ms to drop olf

the instruments into this

e\c (luiiuL!; the operation,

the patient is liahle to s(|Uee/e the lids toe-ether retlexlv,

unless the eve is cocaiued : moreovd- it lu'lps tlie patient

to keep hoth eves open, dimiMisliii;^- the risk of winking',

'i'he sui<feoM stands above the patient, makinjf the siction

ruiL ^iti

I'Ui. .'•_':.'. Mauii'.ir's iiii'jiihir

iris s, is^ins.
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KSO i)isi:A>r> or im: kvk.

«il|i hi. li^lil li.'iii.l 1)11 llic rlulit i\<'. .mkI nitli \\\^ l-'fl

I,,, ,1,1 ,,,, ||„. I,. II ,.\,-. (Sniiii siii^din- nI.iii.I IhIiiw and

at llic-idc for tin lifl cy.aiicl cut a«a_\ liom t li(niMl\t>,

ii>iiiU- the i-iL;lit liaiiil I.

Iii-tiiimciit- iv(|iiiivcl : .prciilinii (I'ii;-. 'lO'K t \\ o pairs of

llxatioii luic(|)-. (irarfc (alaracl k infc (

1

'iif. I-I-MM. 'xnt l|l^

foi((|)>. (If \\( > ki i"-- M i>M>i-, ( ystoloiiic (I'l.U'.

, UU] ). cmvl tf ( I'l-. '1'.!] ). iii- rt;'i>siti>f, i

|»ioIk'-

ftt pointed iMiit -(ivsor^ (Mai ir"> I ( I'i^. '-JJ-J'^).

¥ lens spoon (I'iij,-. ;-J!-J:5)l. "I"'"' instnnn.nts

in hrackttsaic not ivipiiivd for nnconiplicatcd

extraction. l)nt nui>t always Ik' read\.

'I'lie follow iiin' description applie- to

operation upon the riulil eye.

'l"he conjunctival -ac havini;- Ixen douched

and the specninni inMited. the patient i-- told

to look towards his feet, and the eye is lived

uith (ixation forceps applied just outside the

linilius dii-ectU downwards or down and in

IhIow the horizontal meridian of the cornea.

'I'he jHiint of the (iraefe knife is insei'ted

in the apparent corneoscleral niarein at ;i

point correspondinL:. "itli ten oi- tweKe

minutes to twelve on the dial of a clock

(\'\ii. 'i'-il-). It i- pas-ed across the anteii n'

"""""'""'"
chaialwr to the correspond inii; s|)ot on tiie

op|»osite side, ten or twelve minutes past !wel\c res|)ec-

liveK. 'I'he knite is made to cut out in exactly the same

manner as in iridectomv for t;linicoma ('/.'.). l)ut following"

the coriieo scleial margin. .\ conjunctival Hap should he

made as in that operation, hut it will Ik n r.ower at the

sides, since the section is farther foiwiids. It may Ik'

made sliuhtlv hroadei- ahove hv caiiyine the eonjunctixal

incision a littli' upwards after the corneo-sclera has U'cn

divided hefore turning the knife to cut directly foiwards.
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OIMIUATIONS IPON 'IIIK KVKHAI,!- ^Ml

'I'lic (i\ati(»ii r(ir(('|» twv Hicii iciiKncd. It' tin- |);ilitiit

i^ iiii>ti'fiil\, tlics' aic li!iii(ic(l ()\('r In mi Ji—^i^^illlt. \vliii

a|)|)li tlicm Ih'Iou tlif (Knica and niaiMtaiii> lixatioii. It'

tlic patifiit is >iil)missi\c, \w is sini|»lv told to ki'ip lookiiii^

to\^ard> liis t't-it all tin- timt . lie is warned that lie may

till a little pain durini; tlie next staye, hut that he must

k((|» still, or the operation niav l)e imsiiceesst'iil.

Tlu' iris t'oree|)s ari' taken in the left h;iiid and the

de Wecker's scissors in thi- rij^ht ( iriH'speetive of tlu' eye

which is iM'iiijf opiiated upon). The coiijiinct i\al Ha|i is

turned down (»\ei' the cornea l»v nuMiis of a swah. Tiie

I'li;. -.'L't. Diii-r.iin nf

Wdllllll ill PXtlMi-l iiill

rij' sriiilr r;il;iril('l .

i-'lC. L'L'."i. PiMLililll I'l

cul, lip. .11111 in c'litaiiirl

rxl met imi uilli 11 i-

<ll'(!tillllV.

closed poii.S of the forceps are inserted at the centre of

the woimd and passed strait^ht downwards to just alxive

the |)upillarv niaririn of the iris. The blades are opene<l

sliylitlv. and the iris sei/,e<l and drawn out of the wound.

The pii'ce of iris iriasped is cut otf w itli one snip of the

de Wecker's scissors, the hjades of whicli are held radially

to the iris, /.('., with the |)oints directed upwards (l'"i<i. ^Ot)).

The iris repositor is now taken and the iris replaced as

in the operation for iridectoniv (</./•. ). I'articiilar care is

taken to ^W'v it from the aiiifles of the wound. Usually an

easv task at this staLje owin<f to the support atl'orded by

the lens tiiid the smoothness of the siirfaci' of the ca|)sule.

The patient still lookinj;- towards his feet, the cvstotome

n.K. 31
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i> iiil lodiicrd wltli llif ciiMiiiii <<Iiii' dirrcttd fdXMird^ tlic

left Mild -.li^htb ii|i\\,ir(l>. If i- pjiNxd un iiiilil llif |iniiil

In luai- tlic lowest |i.nt lit the |in|iilliirv iiiJiit;iii. 'I'lic

ciittiiiif rdi^c i^ tlu'ii dircclcd luick «.iid->, lln- li.iiidic i^

>lit;iitl\' raised, ;iiid tlir Kii^ ciiimiIc i^ iiiciMii nciI iiali y m>

the iiist iiiniciil i-- sIdvnIv w it lidiavMi.

The cN-^tntoiiic is Hicii taktii in tlw Kt't liaiid. and tlir

ciiritli' ill the iii,dit. 'I'lic liack tit' tlic ciiritlc i^ jilaicd

limi/ontalU ii|inii tin- Iducr jiait nt tlir cornta (trinii

alioiit t\\(nt\' niiiiiilc- In t\\tl\i' to atMnil l\\(iit\- niiniilrs

jiust twclM'K (iciitli lint linn [hcsmhc is niadr n|ioii tlir

((iinca ill a iliicct inn liackvNards and sliijiitlv iipwaids.

'I'liis caiiscs the nucltiis (if the lens td lie lilted su tliat the

tl[i|K r ednc a|i[ienrs pieselit ili^ in tlie \wiiind. 'The lelis

nucleus is (oaxed (iiil (if tlie wdiind li\' repeat ilii;- tlie

jiressiire with the eiintte, lint iiKire and iiKire in an iijiward

direct inn. Meail\\lide the li lis iiia\' lie i^elltlv helped out

li\ t he c\s|()t(iine in the left hand. As soon as the diameter

(if the nucleus has jiassed through the \Miniid. |iiessiire u|ii)ii

the cornea is iiiniiediateK' relaxed, 'liie niicleiis is directed

down <i\er the cornea into the ciiictte.

If there is ninch clear soft lens matter, this is coaxed out

of the \Miiind iiv ^eiitlv repeatiiiij the stiokine- movcineiits

with the curette on the cornea. Too miicli pressure Miust

not Ik- exerted. .\nv soft matter protrudiiii; tVoin the

wdund is remo\e(l with the curette.

'I'iie iris re|i(isitor is now ;it;ain iistd to free the iris from

the aiiii'les of the wound. If the iris has Im'cii carefiillv

replaced after the iridictoniv, as recommended alio\e. little

trouble will prohahlv Ih' experienced at this stai^e. If this

step has heeii omitted it is likelv that tlii' nucleus mav
have jammed the iris into the aiiijles ot' the wound diirinif

its expulsion and there iiia\ lie iiicat (hlllcultN in tVeeineit.

In addition, the repositor is swcjit over the whole line of

the wo'Jiid, so as to push hack into the anterior chainlKT
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;inv liii,'s of ((ipsiilf wliicli limy In- prcM'iitin.i;. 'I'Iu'm- nit

N(( tiiiiwpiniit .(> to 1m' iiivixihif, jiiid it i^ (Atrcnifly

iiiiportMiit fliiit tln_\ -IkiiiIiI iii)t Ikcoiiic iiiciiK i rutfd in

the woiiiiil.

The ((niimictiMil riiip i^ tlu'ii inriud limk inti. it>

iiiituiJil |)()-itioii l)y tlif rijiKMtor, can' Iniiij; taken tliat it

is not (loiihled up.

'I'lie removal of tlie speetilimi and elosuiv of tlie lids are

.allied out as ill irideetoniy (7 ' .). Hotli fves are Ijamla-icd,

and llie patient is |)iit to Ited witlioiit alteiin-,' liis ivciiiii-

iH'iit |>ostiire. It is a ;rood plan to operate witii tlie

patient upon a suital)le 1h'(1, so that is is iinnecessin y to

iiioM' him.

11, iimil.x iipnii tlir niiiTiitii'ii.—'Vhi- >i/.c of the section

de|)eiids upon the prol)ahle si/e of the nucleus of the lens.

It must 1h' reniemlM red that tlu' cortex is soft and broken

up ; the width of the incision must !)< as laijfi- or sli^^rhtly

' nmr than the diameter of the nucleus. In iilack catatuct

the whole lens is sclerosi'd. so that a very lar<:e section

must 1k' made; in these cases it should in\ol\e half the

circumferciuc of the cornea. More harm is done l)y

i)ruisiiiM; the ed-^es of the wound than hy having; a wound

which is uiineces,siirily larj-c If the nucleus does not

come forward throu<rh tlie wound with moderate pressure

of the curette it is prol)ul)ly iH'caiise the section is too

small. The wound should then Ih' enlarfred with the

piolK'-pointed iK'iit scissors (Fij;. ii252). The proU'-point

of one lilade is insi'fted iK'twten the iris ami cornea at one

aiit,d<' of the wound, which is then extende<l hy a siii<rle

snip. The sxiiu- uuinoLMivre may Ik- repeated at the other

aiit^le.

'l"he iris is more easily cut oH" hy holding,' the de Wecker-s

scissors at ri-^ht angles to the diifction of the forceps,

/., .. hori/ontallv (V\ii. '2M)). This makes a larger coIoImiiiih,

which is uiinecessarv and has some disndvantn^fes.

:J1—
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IIiiini)nliaLi,t' iiiav oicui- into tlic ante riof cliaiiil'.fr. Tlic

blood is (Kii\i(l tVom the coiijuiut i\.il Ha|) or tVoni an

Fl(,. L'L'i!, Pia-iani nf MooiticM-' r.ilarart Laiiila-.'. 'I'ln

^rniiriivulai-opniiir-' i- I'.r ili.' l.ri.l-r ..r tin' iK.^c Tlir u|.prr

ainl Inuir lai" ~ arc jia

lai.c- 1-a-

. .I'll aliiivr alhl lirliiw tlir cal'-

liiii,! Ml.' li.ail aii.l arr Kmipjlit

IniAvai,! ami li.'.l ,.\'rr a paa nl' \su,.l pliv.-.l al llu' upiMi |.arl

(i| tlic Kaii'lajrc "vn ilic fiTi'liuail.

liyiHTiiiiiic iri>. An attt'nipt may he made to drive it out

of till' wound 1)V stroking tlu' cornea upwards witli a

spatula, but too nuuli time should not Ik' devoted to

this endeavour. If it fails tlie eapsulotoniy nuist he done

with i;reat care to a\oid catcliin;;- tlie iris.

The capsule is divided in all sorts of different directions

hy (hffercnt operators. rrol)al)ly the most satisfactory is

a circumferential incision just inside and ])arallel witli the

wound. It is less easy to do

than the method recom-

mended. 'I'lic other metliods

have no advantajic. ^onie

>uri!;eons remove the anterior

capsule hv capsule forceps

(Kit;-. \'2i), which has veiy

decided advantan'cs, hut has

also its own special dampers.

The dri'ssings should con-

sist of two larf^e round pads

of sterilised irau/.e covei'ed

hv similar jjads of sterilised cotton vsool. They are kept in

position liruilv. hu' without undue pressure, hy a cataract

l)andai;c. Of tin- many types of the latter the .Moorfields"

pattern (l'i<>;. !-J'-'<>) '- pfohal)ly the hest. With aged or

• Cartrlla -lii'M IhI'

tiL'llt l-\f.
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miiiilv |);itifiit> .1 wire or " cirtfll.i " -^Wwhl (Ki.u;. '^'i'^)

slioiihl 1)1' placed owv llic drcNsiiii;'.

'I'lu' most serious jiccidi'iit svliifh may occur diirinjf

extraction is prolapse of vitreous at an early stage. It

mav he due to inherent weakness of tlu' suspinsory lig-a-

ment, whicli <;-ives wav whilst the section is iK'inii; made or

the iridectomy done. Moie connnonly it is due to undue

pressure on the eve by tlu' fixation forceps. In concen-

tratini,^ all their attention on the si'ction l)ej;-inners often

allow the k It hand to di.i;- the fixation forceps into the

ol()l)c. Spt'cial attention must tiK'.efore Ik- devoted to the

avoidance of this mistake, whicli has also the lesser dis-

ad\anta<fe of forcin<r out tin- a(|ueous and allowinn; the

iris to float up in front of the knife. Should this occur

the iris will he lut and pain caused, often leadinj;' the

patient to flinch. The secti(»n nuist he completed, how-

ever, in the usual manner. Escape of vitreous may also

\)v dv.v to pressure with the curette in tiie atti'inpt to

expel till- lens. The necessity of such great pressure is

prohahly owing to the wound heing too small or to the

capsidotomv having been inefficiently performed. The

fornu'r contingency has already Ix'en dealt with. The

latti'r is overcome by more careful repetition of the cjipsu-

lotomy. If pressure with the curette causes the vitreous

to api)ear without any sign of the engagement of tlie I'dge

of the lens in the wound resort nuist be made at once to

scoop extraction. Hence the impoi'tance of having the

spoon always in readiness in every case of extraction. The

spoon is pas.-.e(' directly backwards into the vitivous so as

to make certain that it passes iK'hind the lens. It is then

lotated forwai-ds so that the lens is caught betwet'n the

spoon aiKf the hack of the cornea. The lens is kept

pressed up against the cornea and is removed by a rapid

further rotation of tlu' spoon. Some vitre(»us is certain to

l)e lost, hut it is imperative that the lens should 1k' delivered.
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or tlif (Vc will mIiiionI iii(\ ital)l\ lie \n^\. Tlif vw
i> (IroMcl al once in tlicsc (a>( > willioiit aii\(ii(lta\our

iMiiiy- made to rc|)l;ui' the iri>. as anv >ti(li niaii(i.n\ re i>

likely to lead to t'lirtlirr los> of \itrcou>. In spoiitaiicous

rupture of the Mispeiisory liii-aiiieiit and in otiier cases

i)adly nianati'ed the lens may sink hack into the \ itivous.

In such e!lse^ it is usually futile to attempt to icmo\e it.

The eye sliould i)e dressed at ouci'. and if the Kiis floats

up into the puj)illary aica at a latt'f date a furtlier attempt
may he made to remove it.

I'iola|)se of the viti-eous aftef deli\erv of the leus is less

siTious. thouuh it increases the tendencv to evclitis, w ith

opacities in the media, and may he followed i)y (letachment

of the retina.

Aitrr-trciiliiii lit.—The patient lies (juietiv upon his hack.

lie is directed to avoid all strainiiiji;. A snee/e mav he

inhibited hy pressure with the linj^-er on the uj)per lip

close to till' septum of the nose. .1// patit'iits should have

their hands loosely tied to the bed at ni<rht, so that they

are unahle to touch the eyes. Manv evivs are lost from

neglect of this precaution, foi' ])atients often knock or nil)

their eyi's when thev ari' half asleep.

The food UHist he tiuid duriny; thi' first feu davs ; no

aperient is i;iven for thi'ie or four davs.

On IIh' day follovvinji' the operation the 1)nnda<.>-e is

removed, the lids are l)athi(l with waiin boric lotion,

j;-ently separated, and a drop of sterile 1 per cent, atropin

solution instilled. The wound mav be iusjK'cti'd, but

should not be disturbed mori- thari is absolutelv

iiecessai'v.

On the second day it is examined moi'e tliorounhlv.

The pupil should be roimd and v\ell dilated. Another
drop of .atropin is instilled. If the pupil is not well

dilated on the third day there is probablv some trace of

iritis, and the atropin should be instilled more fre(|uentlv,
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.111(1 it )ii;i\' l)f ,i(l\ i>;il)lc to looil to liot hjitliiiii;-'. In

mo^t ca^o tiicic i^ no iritis, and aftd' a tranNicnt ciliary

in|rcli(in the v\v ijuict^ down, m) that it i^ aIniONt tVvc

tVoni injection in a week or ten dai'>.

On the t'ourtli or lit'tli (la\ the nuopcr'atcd eve niav l)c

Icl't iinl) indancd. If l>otli cnc- arc kept Ijandap'd too

loni;' old people ol'len iu'conie delirious. ( )n tlie slightest

>ien ot uanderini^' in speech the iino|)erated eve should l)e

uncovereii ai once.

It is wise to keej) healtliv patients in l)cd tor a week.

Most catar;ict patients, howc\cr, are old, and extremely

liable to hvpost;itic conu,estion of the lung's. Such j)atients

should l)e propped up in l)ed on tlu' third or fourth day,

and allowed to sit up out of hed soon afti'r. A lieht

dressini;' is kept on for ten davs oi- a I'ortniylit ; aftei-\vards

smoked nlj'.sses are uoi-u until cataract glasses can he

ordered, /.< , in about six weeks. It is wvv important that

smoked glasses should he woi'n continuallv, otlu'rwise the

jiatient is (piite likelv to (le\flop led vision or ervthropsia.

('(tl(iri/ct ll.rtriii-tidii ivlth<.nt 1riilicfonm (" Siiiipli' K.r-

trdi-timi ").—Manv suri;eons advocate extraction of cataract

without ii'idi'ctomv in suitable casi's, but opinion ditf'crs

much as to the criteria of suitabilitv for this operation.

It is performed in the same manner as the combined

o|)eration, except that the iiidi'ctoui \ is omitti'd. The
lens is delivered through the pupil.

Comparinn' the two operations, it mav Iw succincllv

stated that the chitt' advaiitaij;es of siiiijilc r.rtrdcticii arc:

Simplicitv of tlie operation, including t'speciallv minimum
of mutilation, of instruments requiri'd, and of iiisti'uments

introduced into the intt'rior of the eve ; optical advantagis

of a round pupil-minimal da/zlini;'. last visual acuitv,

and !)est field ; cosmetic advantage' of a round pu|)il ; ease

of reposition of the iris; minimal danger of incarceratiou

of caj)sule in the vsound ; infricjuencv of prolapse of
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\ili(oii>; ii'i'cafcr proltcl ion of dccpi'i' pai'tN ot tlic eve

tfoiii iiit'i'ctioii ; al)Ncii(i' of |)aiii and l)lcc(lini;' from cuttiiiii'

the iiis. Of tlu'si- it niav l)c icniaikcd that the optical

adxantaii'o arc not o\ci'\v hcliuinu'lv nianifot. 'I'hc cosnii'tic

cfl'cct is r;ircl\ of -nlficicnt nnportancc to oiitucigli the

ri>k>, thouyh occasional Iv it is a justifiahK' arnunu'nt, as in

the case of an unsi^-htlv unilater;:! catai'act in a youni;-

woman, or in a man in whom it forms a bar to ohtaininn'

employment. It is doubtful uhethcr- |)i'olapse of \itrcous

is more friMjUent in conil)ined than in simple extraction.

Uleedini;- fi'om the ii'is is onl\' \crv cxceptionallv of anv

importance: when thi'rt' is nnich ijleedinj; in lataract

extraction tlii' hlood is derived from Ihe conjuncti\al flap

or tVom a too pi'i'ipheral section. 'I'hc chiif disadvantaj^cs

of simple extraction art' : I'isks ot' prolapsi' of the ii'is;

less etiiiii'nt treatment of the .-ulterior lapsulc ; i;i'i'ater

ditiicultv in I'cmoxal of soft li'irs matter ; LCri'ater danu'ei'

of I'inn' svnechia and secondary ii'laucoma if iritis should

occur.

Till' chief ad \ ant a<;'es o\' foiulniti ih' i tnictian n\v : jrrcatt'r

easi" in ex|)ressioii of the nucleus ; ifieater I'use in U'liioval

of soft len.- matter; increased facilitv in di'aliiij;' with the

anterior capsiik', and therefore dimiiiislu'd iiect'^sitv foi'

-•iil)se(|ueiit discission ; dimiiiislii'd risk of prol;i|)se of tlii'

iris ; diminished risk of secondary t;laucoma. The chief

disad\antaij;i's are : ureati'r complexitv of the operation,

inchidini;- es|)eciallv need of more instruments and of the

introduction ot more instruments into the evt', and greater

duration of the operation : optical and cosmi'tic disadvan-

taffcs ; irrcater daniicr of incarceration of iris and capsule

in the wound ; irri'ater dani;ei' of post -operative glaucoma ;

pain and hlecdiiii;' t'roni tlu' iris.

'I'lie fie(|Uenc\ of prolapst' of I he iris and tlic dangers

rcsultiiiii' therefrom are such serious risks that no surireon

should perform simjile extraction until lie has ohtained
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(•\liiui>ti\(' cxpt ritiicc of the coinl)!)!!!^ oiMTnlioii. It tlicrt'

i>;iiiv(litll(ult V ill rcj (lacing- llic iiis at'tcr.-i ^inl|)l(• extraction,

or it' tlic |ni|)ii. wluii tlic iris is rcpoM'd, i> not ciiiitc

circular, an ir iilcctoinv -.lionld i)c done at once. Prolapse

is liai)le to occur uitiiin tlie tii'st twcntv-t'our hours of the

operation. If it is not treated 1)V an innnediate iridectomy

a verv serious condition will result. 'I'he inca ice rated iris

will fail to witiistand the intraocular pressure and a

" cvstoid cicatrix "" u ill l)e fiM'nied. \ isiial acuity \\ill l)e

diminished hv excessive ustiu;matisii! and the I'ye I'xposed

to n'rave danu'ei' from iridocvclit is, and even pano|»hthal-

mitis o]' > vmpathetic ophthalmia.

Manv of the disadvantam's of hoth opeiat ions, including-

the daijifer of prolapse of iris, are oiiviated l)_\ a moditica-

tion in which after simple extraction has U'cii perfornu'd

a small button-hole is made in tlu' |)eriplH'ry of the iris.

After till' lens has been ixtractcd, as in simple extraction,

till' peripherv of the iris is oi.ntly drawn out of thi' wound

l)V iris forceps and the smalkst possible fold is snij)ped off

with de \Vecker"s scissors. The aperture in the iris is

pei-ipheral, so that it is almost intirely iiiddeii l)y the

sclerotic, and in anv case is completely covered by the

upper lid, while at the same time siitticient drainani' from

the posterior into tlii' anteiior chamber is provided foi'.

Piolapse of ii-is is less likelv to occur than in simple

extraction, and it is (piite unlikely that the capsule will

be left entanu'led in the wound, a decided drawback to

extraction with the ordinary form of iridectomy.

The chief complications arising- after cataract extraction

ari' striate " keratitis," incaireration of tlie iris in the anules

of the wound, prolapse^ of the iris, iritis, iridocyclitis, svm-

|)athetic ophthalmia, secondary glaucoma, intraocular

hiiMiiorrliam', infection of tlie ivound, panophthalmitis, \-c.

Tln'se subjects are referred to under tlieir respective

headings.
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Iai l-<ln\ c(l I III l-.i i-i; \i.|,.

A miui'.il aiiii'stlittic i^ ic.|iilr((l. The (t|»<'r,iti(»ii can

l)c |)iii'niin((l aliii(>>t |»aiii-

li^^U iiikIci- ciicaiii. iioNocaiii,

111' cocain, and tlii^ inctlind

i^ -(mii'tiiiics a(l\i>al)lc in

old [)l()|)lc with dlsc;lM(l

artciii-, or in patients witli

licart diMa^c.

In^l niniciitsrcijiiircd : s|)c(-

uliini. two pails of fixation

t'orci'|)>, ttnotoniv m-i-»ois

(Fin-. '.2t>H), strahisnnis liook

(Fii;-. :>2i)-, blnnt - jiointcd

scissois

—

.traii^lit or ciiivcd

on thr Hat (I'in-. !>;}()).

'I'lii' sniircon stands al)o\f

till' |>ati(nt.

'I'hc conjunctival sac liav-

ini;- Ix'cn doiiclicd and tlic

s|H-ciilum iiist'itcil, tlic siir-

<;i'on sci/i's the conjunctiva

jnst outside tlie linihiis at

till' liio-liest part of tlie

cornea. The conjunctiva is

incised here \\ith the teno-

tomy scissors. 'I'lic |)i)int of

one l)lade of tiie siissors is

passid under the conjunctiva

and puslied on as far as

possible round the cornea.

Hv canyiiii;- liie point out under thi' looser hull)ar con-

junctiva it may he taken :i third (»f tht' ihsfance louiid

tlie circumfeicnci' ; the edn'c is then Ijionyht close up to the

'li;. I'L'S, Ti-lhit iMiiv >eis^iirs.
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liiiihii •ton( I lie coiijiiii.t i\a i- (li\ idid. SI ill fi\iiiL!; tlic cvf

in llic sniic |)(i-ili(iii the iiiaiiu'iix ir i> njHatid on

.f tl ic cornea. ' Hia llv. tilIC port loi he coi'nca

In ( li\i(lc(l. 'I'lic conjni'ctixa should l)c ilividi'd coin|>lctc!y

roun( I tl ic cornia, and close to it 111 tl irec oi' t'olli cuts.

The pcriphcnil ediieofthe cut conjuiK-ti\

up i)V the forceps, mid tlu' i)ull)ar coii-

juncti\a is separati'd from the i^lolx' as

I Is then tak en

far hack tl le e(|i lator 111 al (lirec tion>

a seru" of small snips, the hiades of

the scissors heinir kept flat in close contact

with the evehall. In this manner the

capsule of 'i'eiioii is simultaneously opened

The t. notoiiiv hook i then taki'ii in the

lift hand, the scissors i)eini;- retained in

lie Mti'lit tak en HI)

one l)V one aiu

The ri'cti muscles an

1 di\ided close to the "loh

It IS ue to iK'tiiii with tl H' superior

rectus, since it is tlie most (HtH( ult to <j;et

at, especially if the otlu'r recti have lu'cn

|)reviouslv divided. 'I'he ol)li(jiR's are

four <1 I) 1' ill"- the hook farther hack

and carrviiiii,' it round close to the i;lol)e.

Tl

.lei

le speculum is tl lell en and

Klelv open and pressi

tak

(1 hack into th

Id

liisllll

orliit. If the muscles have heen propi'ily

divided the jrlohe springs forwards betwe

Illr

en

the hiades of the speculum. The other pair of scisso rs Is

now tak then in tne riydit hand. The ,ii;lot )e IS sei /ed with the

IsvOl'sfiiiifers of the li'ft hand. The points of the closed s(

ari' passed into the orbit—to the outi'r side of the eye o

lie- iiirli t su to tl le inner on the leth ft. Th
11

optic nei\t'

IS

Tl

felt for with the closed scissors : it is easily reeonnised

thdrawn a short distance, ojuned, and th-le scissors are \m

)la(U puslied do\Mi, one on each side of the nerve, which
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i^ llicii ilnliliil. 'I'lic >cii>,iti(>n i»f ili\ liliiio tlic iKTxc i>

iiliiiii>l,ik.il)li'. The i\tl),ill (,ili llicii Ik IViiIv (Ir.iuii

tdrwaid-.. 'I'luic ,iic pruli-

;il)l\ ^oiiic riiiMi.iiit^ of till'

(»lili((ll(- ^till att.iclifd to the

i;iol)('. TIksc ,(|(' (li\i(l((i

(•lose to the ivi'. 'I'iic l»l({(l-

\i\ji i> |)l(lt'll^^' tor ,1 iiioniciit,

l)llt iil.t\ l)r colltrolliil li\ ;i

little |)|(-^^n^( « itii ,i pad ot'

cotton wool. 'I'hc i(lj;t> of

tile loiijiiiict i\,i arc tlicii

|)iilliil toi;ftlur with the

fixation foi((|)>, the lids arc

cloxd, and tlic dicvsiiiii; is

applied. 'I'lie latter should

consist ot' a small splu'rical

pad of cotton wool, tlicn ,i

round flat pad of sterilised

or cvanide j;au/e, then a

thick round pad of sterilised

wool. The handaii'c is

applied with lirni pressure.

The patient is ki|»t in l>ed

for one oi' two dav>.

If the i^lohe is perforated

and collapsi'd excision is

more diflicult. The evi'hall

sliould 1)',' held forward with

lai'jfe stroui;' vulselluni tor-

ci'ps. In children also exci-

sion is ditticult. 'I'he orhit

i-> small ill p4()portion to the

si/e of t he i^lohe. I Ivvv tlu' maiuenx re with tlu' specuhmi to

dislocate the hall forwai'ds is often unsuccissfui, and stiony

111.. -:iii. l-;\.';-;.'i; >ci>M,i^.
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im-^>uvv \un\ limst llir cxc It islxst It Ncird nut withllir

jMiiiit^ of till' (•\(•i'^i(>ll scisMii

It is M'i-\ (Msv to (lit the sclcia iiistcid of tlic IK r\c.

csiHciiilK with ciiivcd ( \ci-ioii >(i»ois. I,il\Miy> |>i'.tii

st i-.-iiiiiit scissor-- ; iiidctd. ^tiainlit iiist iiiniciits slioiild

alw.'ivs 1)1' iiM'd ill |ircfrrciici' to ciii-vcd aIk '\i'i' it is

|)o-.sil)|c, lit'caiiM' it is iiiiich cnsitr to judm' tlic |i'isitioii of

the itoiiit. St r.iiiilil scissors art' |iart itiilaiK' indicated "liiii

till' iicrxi' li.'is to l)t' lilt 'oiii;'. as in fxiisioii toi' niioina

I'l'tiiiii' and sarcoma ot the ilioroid. Sprf.al [iriraiil ions

must 1h' taken in excision for paiioplitiialniit is (ijilr

l-lrixrii-'ilidii III till' I'l/i liill is I'l'coniinended only in sonie

(•Uses of |)ano|ilitlialnntis (r/./-.). Some siirp'ons iisf it in

anteiior st;i|)li\loma and other conditions. Althoiiuh the

stiimi) atf'orils a ^ood toimdation tor an .'iitificial eye, the

oiM'i'ation is not to Ik' recoinmended in these cases : it has

Im'cm follouid 1)V svmpathetic ophthalmia.

Kvisci'iation with insertion of an artificial > itieous—
Mull s'.-i niirnitinii— is ('\en more ohjectionahle on theoretical

irroimils, hnt is sti'l ju'iformed by many siii-M-eons. In this

operation a li'lass sphere is inserted inside the sclerotic,

which is stitciied o\er it. 'I'iie ylol)" must i)e much smaller

than the normal vitreous chamber. 'riiere is vei'v se\ere

(hemosis and pain after the operation, and the i,dass iilohe

niav l)e extriidevl. Svmpathetic ophthalmia has followed

this procediii'e.

7',./t/.s7'W/, iritll till' illfri'illlrlinil did illnHK illiihi' ill 'I'l linn's

i-aiisiili', is much less ol)jectionai)le than Miiles's operation.

In cai'efullv selected cases it is ;i nooil method, and aflords

admirable support to an artificial eye. The eye is much

more movable than after simple excision, ^o th.'it the

sinnilation of a leal exe is more exact. {\'ne must 1m' taken

duriii"' the excision to keep close to the eyeball and to

injure Tenon's capsule as little as possible. 'J'he recti
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lllllM•|(^ .-ir.' (Iniwii toifi'tluT (i\ti- tile ^niill i;l;is> Lclohc l)v a

iMiiitil |iiirM' >ii'iii^ siitiiic. The coiiiiiiul i\a i^ -.iitiiitil 1)V

a ^u[Mili(ial [iiiiM'--liinix ^iitiiir. 'I'litic i^ xtiiic iiiHam-

matoi\ I'faction, w itli cliciiioNiN, l)iit iniicli Irss llmii after

.Miile-."> i)|)erati(>n. 111(1 little or no pain. It' the (>|ieratioii

has not hei'ii will |)'.'rtonne(l, the ir|oi)e ina\' >li|i iiito the

orint, i)e('iHiiiiiii loos.', iiMialU' lieiiealh the lower lid. It'

t lii^ oeciiis it iiui'-t l)e renioNed and the ca^e treated a^ an

ordinarv e\(i--ion.

Am itrtinriitl i i/r >hoiild not h;' worn le>s than six weeks

al'tci' excision. .\ xnall evi' is tirst \\t>n\ toi' an hour or two

adaviintil the lonJMnctiva l)ecoMies nsed to the torii^ii

l)od\'. I'.iiiht or nine weeks after tlie ojieration a tnllsi/ed

e\e niav he woi-n. It is taken out at ni!.;ht. earefulK

wasiied, and kept in wati'r. If it Ik'couh- in the sliujitest

di'Ljrce I'dujfh at the edy;es i' nnist he discarded at once.

Thi-- usuallv occurs from chemical action of the secretion

iipoi. til'' enamel in ahont a year, so that in anv case anew

I'Ve siioiild 1k' ohtained e\crv \i'ar. \arioiis t\[K's of

artifi(ial eve are made. Snelk'n's '•reform" eve ijives a

hetter cosmetic cHect after the ordinary excision than the

old shell, which mav Ih' used \\hen there is irood support,

as after insei'tion of a n^lohe in Tenons capsule. The

mi'tliods of insertion and removal of tlie artificial eye should

he learnt hv cM'rv suri^eon hv seeinif it dom-.

Coiitrditi'il Siirhit is the result of a faulty t'xcision,

cellulitis in the orhital tissues, or the continued wearing- of

a rouy,li artificial eye. The first t\\o causis lead to the

formation of di'nse cicatricial hands across the socket,

lendirinn" the wearinyof a prothesis impossihU'. Tlu' last

cau-e usuallv results in ohiiteration of the lower fornix, so

tluit the eve camiot Ih' kept in |)lace.

Contracted sockets ale dilllcull to rciiuiK'. It is cas\ to

di\idi' the l)ands and maki' a new nioovc to hold the e\e

in position, hut unli'ss the wounds hecome covered with
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rpil IhIiiiiii till i-d^cs lir.il loncllii? md IK) ini|)ni\ iiiiiiil i^

|H(nlii(((l. It i> till II litic iii((s>jir\ to |it itdiiii sciiiir [ildstic

<>[)( rat inn. w lurdiv I lir uoiiinU iiiadr air ( ovcnd uitliaii

t|)itli(lial ^raft or -kin (lu|». draflin^ llir uonnd uilii

a 'I'iiiM li niaft. iiiii((iii> inciiihraiic tVoni the nioiitli of

till' tidn, or niii(oii> iiiiinliraiic t'nnn tlic lip nia\ -iillicc.

Ill otiitr ca-t- laincr >kin llaj)- air iircr-Narv . I'.acli iiim

nin-t l>r dealt u itii arcordirii; t(» t hr rxact loiidit ion-.
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(Hctof" ri'udiiii;' tlii-- M.ctioii tlic student ^ll()lll(l rcNiM'liis

<# 1 know Ifdi^c of th" o|)ticai conditioiis of \\\v fvc and flic

mctliods of tcstiiii;' visual aciiitx' l)v an'ain reading Cliaptci's

III., IV., VII.. and I.\.)

Ir has hfcii alfcady pointed out that the conchtion of

tile refraction of an c\e can he estimated in \arious

^Hj^HnH manners. 'I'he s\steniatic examination of the \ isual

Hi ^^^^Hh ffl acuity will in most cases iinliriitc the absence or the

& HIP nature of any error of icfract ion. 'I'lie exaininatioii with

t|4f.« '.^^HH n
the iiiirroi- at a distance of 1 metre also indicates the

refracti\i' condition 1)\ the \isil)ilit\ of retinal vessels and

yHUHmj n the direction of parallactic displacement : as will he shown

below, this method niav he made to give vei'\' accurati'

estimation of the exact refraction. The indiicct metiiod

also indicates the refiacti\e condition bv the apparent

changi' in si/c of the disc \vh<n the large leiis is moved

away from the eye. \\\ the direci method the comlition

of the refraction can be accu'-atelv measuri'd if the

surgeon has ac(juire(l tiie ability compli'telv to relax his

atcommodiition.
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lulhinsmim, or. I V convclly. xLi'tsr,,/,,, or Ihr sinilnir
''''' '" "" "i"--' .uriiralc in<"iiis at oiir disposal of
-liliiuti.ii;- the <,.n.liti<.ii of III,. ivfVactioi. objectively.
U .lei„„,|s upon the Iket. iir.t pointed out l)v 'Howinan,
that ul.e.i linht i. ndeetei from a miiTor into "the eye rlie

'linrtio.i in uln.h the h-hl tras, U aelo^^ the pupil \unes
uilli theeon(hlion of ivtVa.ct ion of tlie eye. If tlie li»hl is

tiu'oNw. into a uiyopie eye from a concave nn'rror'at a
•hstanee of I nielr.' the li_oht, oruhat is easier to ohserw,

_/, •.

I 1'.. -U l)i:i.-i;,.n
. ,1 ivt in. ,.ro,,v will, a ciiioavu minor. O, tl,,.

f ''';'"'>'"'' ^" /, <'!„ „M„K..l:ai,. > „f h\'l,l) l,v Ihoniirrnr

l'.i"iM, tl„,,UL'htl,.. „n,l:,l |„„,„ „. a< ni /-,. If (., is ,„v,.„i,. -, ,.,
'--"'lnn:,....,.r„nn;.,h. :„,„,. If .!„. „n,T.„ i J„l.e.r,i,L n :. I

/n:;;:';;;:;r;;:Vi:r'-''''"
''--''"'>•-- ''^''- .i--

llie sliadow, moves across the pupil uh.n the mirror is

sloulv tilt(.(l in the same .h'rection as tiiat in -Ahich the
mirror is moved (Vv^. o;51). If a plain nn-rror is use.l, the
"111'!' conditions remaining the same-, the sjmdou will l,e

Men to move in th,. oppoMte direction to the movement
"f the mirn.r. If the vyr is hype; met ropic the direction
111 x\hicli the shadow moves is the opposite of that with
"" Hiyopi,. ,.\,.. If the ,.yc is enn.klropi.'or hasonly u
\el\ lou rieore,. ,,f myopia no shadou uill Ik' visible; the
P'ipil uill b,. ..ilher completely illuminated orcompK.telv

1 1. Ilk.

an
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'riic lii;lil Mcii in the p'i|)il i- tlic lihiircd iiii;ii;c of llic

Illinilinalcd area ot' t lie t'lllliliw a^ mtii lt\ t lie (tl)MT\cr ulicii

lie aii-oiiiiiuxlatc- tor the ()1)^( r\((l ijiipil. Tlii' sliadou i>

iiuTclv the imam' of the (due of tlir illimiiiiatcd aica.

Iiiiaiiiiir a point of liglit in front of an rvc. tlic pupil

luinn- dilated and the acconnnodat ion paraly-i'd by atropin

(I'in. ^:W). 'I'hc divcTUTiit ray> which rntcr tlii' vyr ui'c

made couMTiicnt hv the refractive media, >o that a circnlai'

area of the fnndn>. \ai'vinu,- in >m- accoi'dinn' to the

refraction of the eve, i> illuminated. If the point of lii;hf

nio\e> iip«ar(K. the li_nht on the retina will mo\e dow n«ards.

V-

I-'h;. !':!_'. SIh'W iiiL' ihc ciiin-i- iif iiiriil, nt r;ivs :iiiil liclil <if illiiminal inn

dl' ihc I'linilu^ 111 liv]'i'i-iiMiiw|,i;i. /, Inline a vin iial iiiia^c :il A|. /j ul A_..

Thr liilil 'il' illuiuii aiiiiii i- ili'ifniiincil li\ ilp' \,n[i\\ of ( »|.

Now consider the rav> of linht which ari' rcHectt'd from

the ilhnninated area. In tlu' hypermetro|)ic eye they

will !)(• diveri;ent. a> if tlu'V came from a jioint hehind

tin eve. 'i"hi> far point, correspondini;- with the illumi-

nated area, will move in the >anH' direction, /.< ., down-

ward^. Now iniaiiine an ol)>er\(i', placi'd in front ot the

eve to look towards a point of lieht --ituated at tln' position

of the far point, hut to acconnnodate for tlu' position of

the ohserved pupil. He will >ee a circh' of lin'h' with a

l)lurred niai-i;'in, not a point, l)ecau-.e he i> not accommo-

datini;- accuratelv for the fir point. When Uv illumi-

n.iliiin on the retina mo\(,> down the circli' ot !iij,'ht

which the oiiMiAcr ^ees will appear to move down aUo

(I'iii. '2;5;.').
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A-ain. commMit tlic iav> of liolif ivfl.ctcd from tlic

illiiiiiiii.ilcil aiva on the fiiiidiis of a lii-lilv iiivopic v\v.

'I'luy will be (•on\(r_ir(iit and will <i()>s at a real point
ni front of the ,vc. 'riii.> tar point, concNpondinn- wtli
111'' illmninatcd aira. will nio\f U|)warr|> wlicn the illnnii-

natcd area niovr> ilowi.uards. An ohscrxir |)lac-(d in

front of the cvf and faitli.r from it flian tlii' far point,
if \\v h)ok> towards tlic far point hut arcounnodatcs for
the oi)M'rvcd pii|)il, will M-e a circle of liojit with ^
'>liirrcd niaro-in. When tlic illinnination on the retina
iiin\es down the circle of liirht which the observer sees
will nio\e up. /•.,., in the opposite direction to the

I'll;. i':!:i. si i"uiii<j the cniir^'' iif iiicidoiil |-a_vs in iiimp|.ki.

ii.ovenicnt in the case of the hvi ennetropic eve (V\<r

Now suppose that tlu" observer's eye is one metre in
front of the observed -vc, and that the latter has 1 1)
"f myopia. In this case the fur point of tiie observed
rye will be at the situation of the observer's eve, say at
tlK^ level of his pupil ^Fi„•. o;34)_

j,, f],,-^ ,..^^- ,^
;.^,|.^^.

sli,i.-lit movement of the lij-ht on the observed fuiuhis
will throw the imai-e at the far point oH' the observer's
eye auoncher. In other words, the observed pupil wi||

appear to be completely bri^rht or completelv dark.
It. anaiii, the ol)served ive is emmetropic, its far point

will be at intinity. We may reoa rd it as l)eiiig infinitelv
far behind the ol)served eye. Here ..-.ain thne will be
scarcely any shadow, though in reality there is a verv faint
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>li,-i(l()\\ iiiuviiiL;- ill till' -..iiiii' iliicct ion .t-- lor llic li\ pcniic-

I ropic (Vc
'lilc aliovr i> a ^illl[)l( ('\|)l;ui,ll ion ot the tllcol\' of

ictino copw 'l"lu' (jn(>tion of \\h- \\\)v of niinoi' i- an

ciitiiilv >iil)->i(liar\dnc. It nurclv lia> to do \vitli tlic

(liriition of niovcincnt of tlic inniicdiutc Nonrcc ot liij,lil,

/'.<., tlic point of iinlit in front of tlic tvc wliicli lia> hccii

considcrci! al<o\c. 'I'lic iniai;'c ot a real liylit hcliiiid the

patieiitV head, formed hv a concave iniri'or, is situated in

front of the mirror. If the mii'ror is tilted up, the iman'c

nioM's lip. The imaii'c of a real lij^ht heliind the patients

liciid. formed hv a j 'aiie mirror, is situated as far U'liind

m.

ft

llial;

t'ld. 'SM. SlhiwiiiL' '!;(' cuursi' nf the ciiirr.L'riii r;i> s al the )iniiii !•!'

i.viTsiil. Si) l(jiiL' as A| is in tile pn|iillHr\ ari'a mI' ( i.,, tlir |iupil ciT Oj
a|i|Hiii- iiiiitMi-iiily illiiiiiiiiali'd, and tliL-n- i- rm -haili iw. I iin .i ly A|

)ia"r> In A^ till' wllolr (if lliu lijllt i^ rul nil. < . thai I I Ir |)ll| li 1 ul (>,

liciiiliii s i'iiin|iki rly liai Iv.

the mirroi- as the lic'lif is in front of it. When tlu' mirror

is tilted up. tln' iman'c moves down.

Hence under the actual conditions of it'tinoscopv with

a pl.HiU' mii'ror. when the mirror is tilted to the li^ht the

immeditite source of liifht mo\es to the left, and

((/) In the hypi'rmetiopic eye. the circK^ of lioht on the

fundus moves to the iii,dit, and the sluidow sei'U in the

pupil mo\(s to the rii;'lit :

(/') In the myopic eye (.above— 1 1)) the cii'cle of liuht

oil the fundus mo,e> to the rii;ht. and the shadow seen in

the pupil mo\es to tin' left ;

(i ) In the nivopic eye of — 1 I) there is no shadow :

('/) In emmetropia and mvopia of le>s th.'Ui 1 I) there

IS u very faint shadow moNinu- to the riulit.
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Sl.ilcd ;(>;i nuTcniiidc to [nvictlcf, with the plane mirror
llic >li.i(Io\\ iii()\c> ill tlic same direction as tlu' uiirr((i' in

liy|)triiietn)|»ia and in tlie o|)|iosite direction in nivopia
above one dio|)tre

; in myopia of one dioptre there is no
sliadou. and in enmietropia and myopia of Ie>s than one
dioptre there is a -.ery faint sliadou moving' in th.' same
dii'ection as the mirror.

In actual retinoscopy the who. of the imao'e of the
ilhmimated ;ii-ea of finidus cannot he seen at once ; the
shadow is part of the circumference. In hin-h deir,-,.(.,^ ,,f

ametropia the shadow has a distinct iy cnr\f(l luirdi'r, it is

\eiy dark, and it moves verv slowly

(I''i,i;-. 2;5")). In low de<,nves of _
ametropia the border of tlie shadow
looks strni<,dit ; it is faint, and it

mo\('s very rapidlv.

The ni()\cment of the shadow.
biiiiii- a purely optical phenomenon.
is of course independent of the

cause of the ametropia. Coiise-

ipiently in asti<rniatism. if one axis

is hypermetropic and the other myopic ( mixed asti.^niatism)
th.' shadow moves in o|)p()sit, directions in the two iiie-

ri.lians. Often the periphery of the corne;i is Hatter than
tile (vntre

; correction of tlu refraction of the central part,
"hicli is the more important, will then difU'r from that
«'f the peripheral part. These variations produce virv
pn/./liiii;' shadows in niaiiv cases.

Hetinoscopy is applied to the estimation of refraction l)v

placiiiir correcting- lenses in front of the eye and iioticinn;

the ctKrt upon the shadow. When the shadow i,as (onf-
i'lefely disappeared we know that the eye lias been niarle

invopic 11) if tlu. siiruvon is at one " metre from the
pat ieiil.

lilt illOsCOj)\- is COIlf|l!cte(| in Jld;!!-!-. !•!!!.>!! '!"!•.: !::.!. f I,

k;. L':f:,.
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[iliiccd l)cliiii<l ,•111(1 iil)t)\c tlif |);iticiit"N licad. 'I'lic MHiiCdu

Nits at (IMC metre from tlie jiatieiit. Tlic patient wear> a

trial tVame ; the eye not iindei' ohMTvation is coNci'ed l)\- a

MTeen. A mydriatic should he used hv all l)iit -killed

ol)>c|-\(is. and is iiccosarv to tlicm in manv ca>e-. A
|)lanc mirror should he used, 'i'hc patient looks at tin'

ol)ser\cr"s forehead.

'I'he liyht is ictlected into the eve, and the mirrof is

slowly tilted fiom one side to the othei'. 'I"he direction

in which the sliado\\ mo\es is noted. The hori/ontal

meridian should he ohseived lii'st, then the \cctic;il. If

the shadow appears to swirl round, not moxiny- in the

same meridian as the mirror, the eve is astii^matic, and the

mirror is not mo\inif in a direction which corresponds with

I'ither axis. .\ diicction of movement can then he foinid

in which the shadow will move either directiv with or

against the mirror; this is one of the principal axes of the

astigmatism. The othei- axis is at riyht angles (rei;ular

astiiimatism).

If the shadow mo\es with tin' mirror a low convi'X ii'lass

is put in the frame in front of the evt'. If the shadow still

moNcs ii, the same direction a sti'onii'er coincx ji'lass is used,

and so on until no shadow can he seen. A still stionifcr

con\e\ iil.'iss is placed in the frame. The shadow now
prohahly mo\es ai^ainst the niirioi'. \Vi' now know that

the refraction has heen oM'i'-coi'rected. The point at

which thei'e is ahsohitelv no sjiadow —the point of I'cversal

— is somewhere In'tween the last two lenses, and we know

that at that point the refraction of the eve phts the lens is

e(|ui\alent to one dio|)tre of mvopia. If. for exam|>le. the

shadow can still he seen to move with the minor with

+ 1- 1) li'ii- in the frame, and mo\es aj^ainst it with -j- '> I),

we shall not lie far w rony' in consideriui;- that the iioint of

re\e|sal is -j- }••.")
1 ». .\ -(- iT) U^ns would therefore make

the eye one dioptre mvojiic. The actual icfraction is

mi



ui;'i"iN()s( orv .•)():)

r-<-

tlMictuiv -f '.i-r, I). Iftlicrc i> 11(1 a>tiL;iii;itiMii tlic jial icril

()iit;lit to l)c ahic to read (i (i witli tlli^ Iciis. It' lie i> under

alropiii a t'liillicr cori-cct ion nni>t 1m' nia<lc l)('t'orc i;la>M's

aif ordcicd. Atro|)in not oidv paivdvM's tlic ciliarv

nni'clr, l)iit al>o inliil)it> the |)li\ sioloifical tone of tlu'

iHiix-lc. 'I'iiis is t'onnd i)y cxiHi-icncf to Ik' ciuixalcnt to

al)ont 1 1) of acconiniodatioM. Ilcncc the tiia» wliich

>l'()uld !)( or<lci'(d to coiTcct till' distant vision after tin'

mydriatic lias passed o\Y is -|- !^-."> 1).

Similarly for splieiieal ni\(>[)ia. Sii|)[(osiiio- — }. |)

eliminates the shadow

aii'ainst tiie minor and

— I'.l 1) ifivi's a distinct f-''**"\

shadow with the niiii'oi'.

we know that -- 4-^-") 1)

will leave the eve with

still - 1 1). Hence the

refraction under ati()|)in

is 'yti') 1). 'I'liecori'ec-

tion for atropin ijives

— Cy'.ir, 1) as the lens

which corrects distant

vision without a mydriatic. 'I'he toiu' of the ciliarv

nniscle is otten less in myopia than in hvpermetropia :

since myopia should he under- rather than o\( i-correctid,

it is wist'r to order \erv little more than the atropin

torrection, /.'/., o'o 1) in the ahoxt' i'\am|)le.

In as'inniatism each principal meridian is coirecti 1

separately. When one meridian is a|)pro\imatelv corrected

the shadow assumes the shape of a hand. The edne of

th-e hand is |)ai-allel to the axis of the coi'rected meridian.

I'"-\en if the li^ht is not moved in a direction accuratelv at

riii'ht ani;les to this mei-idian tlii' shadow still seenrs to

movt' in the same direction. This is dui' to an optical

illusion. If a straight I'dgc. .\ H, is placed ol)li(|uelv

^
Fill. L':ii;.



c^

^<!^

lOI- l)isi;.\>i;s oi Tin; |;^ i;.

Itcliiiid ,1 ciiciiLir liolc ill ;i ,;,|(1 ,111(1 is til, 11 iii,,\,.,I lini-i-

/<)nl,ill\ ill llic (liicdion of llic ,ino« (
'. it \\\\\ apnctr to

Ix' iiio\iiin- ill the (liiv(ti( (
I he , III-,, u Dal li^lit ann-lcs

to iK own (diiv. The sliadou i-, most s|iai|.l\ ,|,(iiir(l i|

Mic minor is umvd at rinht aiiolcs to its ,.,loc. /.,., at

liiilit alleles I,) the corrected meridian.

'I'lie |-esiilts arc iiMially recoided thus ( l''io. l.'liT). fl,,.

ilirectioiis of the liiiis iii(hcaliiii; the directions of the
iixi's :

—

i-y-

+ 2

-I

+ 15

I'm;, ivi

+3 b

s^is

:^-->^.- '"i-
•

Tlie mimhers slioul.l represent uhal the siu-uvoii l)ch'e\c,s

to l)e tlie refraction of the eye iindei' the m \ .h-ia t ic. not

numlxis to which further modilicat ions ha\e to lu- made,
'.'/•' the actual leiisi . used. In the examples oi\cn {n) is a

case of regular simple hy|iermct i-opic astigmatism acconhjii;-

to the rule: (//) reu'tilar mixed astin-matismaccordine- to the
Idle; {<) i-eiiii la r compound liy|»ermi'tropic aslinniatism

aiiainst tlie rule: (,/) reuular compidind h\ |)ermet ropic

astio-matism with ohlicpie axes. The exact d rect ion of
theaxrs in ast innial ism is usually delei-mined l)\- suiiject i\e

tiial. In children it may be found h\ placing t he i-eipiisite

cy]mder in the trial frame and rotatinii' it until no shadow-

can l)e ol)ser\cd in any dii'ection. In the examples oi\,.i,

the correcting;' leiiM's re(|uire(l would hei^n + li 1) c\ Imder,
axis vertical: (A) 1 1) sph.-re comliined >\ith -f

'.>.') j)

cylinder, axis wrtical. or + 1
•."> Dsph

~
(i-.") Devi.,

axis horizontal
: (,) + 1 Dsph. 2 + -i I ) lyl.. axis hori-

zontal, or
-f-

'.•) Dsph. 2 - ~M)cvl..axis vertical; !,/) 4-!^ D
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"I'''- _ + 1""> ') f.Nl.. .iM-. (iO ilouii ;iiiil ill. or down .nid

Diit, jiccordiiitr .,^ It ivpi(M'rit> tiic let! or llic linlit eve.

'I'lic >li!i(l()\\-> III i<niil;ir ;i>tiyiii;itism arc iiol al\\,iv> ia->s'

ti) niircct. (.uiiiH- cliicOy to (litfciciiccN ill ciiixatiirc ot'

(liirciviil part- of llic conica. I'siially the pi riplicrv of I lie

coriica is tlattn- than tlic c.iitiv. The (ciitrc of the

piipillaiv ana will thcii Im collected hy a diliercnt leiis

from the peripliery, evpeciallv uilh

the dilat( il pupil. IVoiii this cause

various conflict iiii;- shadows mav he

seen, the coiiiinoncst l)eiii^ the so-

called " scissors
"
shadows, wlierc t\\o

shadows a[)pear to meet each otiiei-

and cross as the lin-h^ is ino\ed in a

,i,nven direction ( I-'ie'. U'iH). In conicd

coi-iiea a triant,nilar shadow w ith its iic. j:is.

apex at the apex of rhe cone. /., .,

Usually slinlitly hdow the centre of the cornea, appears to

swirl round its apex as the niiii'or is moved.

In irrci^nlar astiii-niatisni the shadows move in various

directions in diff'ei-ent parts of the pnpillaiv ai'ea ; tliev

cannot he accurately coi-rected l)y spherical or cvlindriciij

leiis.'s, l)iit some improvement of vision niav he obtained.

In conclusion, a woi'd of vwiininii,- must 1m' yiveii. Tlie

correction (»f a niven refraction hv retinoscopv mav he

extremely easy or extremely diliiciilt. A vast niimlM'r of

refraction-, should have lueii carefiillv ((•rrected and con-

lirmed l>y suhjective tests JM'fore a siir^icon should consider

iiiniself iiistilicd in ordi^rin^' "lasses without super\isioii

from an ixiK'rt.
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Myopia, or •• nIioiI >io|il."" is llial (li()|(tri<' coiKlitioii of

the eye in uliicli. uilli (lie acco lodatioii at r(->t, incidriil

[larallcl ray^ conic to a Iociin anterior to the liu'lit -M'lisit i\ c

layer of the retina. Myopia inav !>; due t licoivt icallv to

anyofthc follow inncoiidil ion-- : I. Aimonnal leiinlliof

tile r\v - iiinil niiinpni. 11, .\l)noi-|nal ciirv at lire of the

retract inn' surfaces iiiririhur uii/d/iiii : in) too strong-

ciirxatiire of tiic cornea; {!,) too strong ciir\atiire of one

or hotli surfaces of the leiis. ('. Alinornial refractive index

ot the media iinl, r iiiihipin: (,m too liieji index of the

cornea or a(|ileoiis ; ( /; i Ion hioh loljil index of the lens,

diit' to ((() too hinh index of the iniclelis ; (.5) too lou

index of the cortex: (
-/ 1 hoth these causes; (r) loo lou

index of the \ itreoiis. />. Al)nornial posit ion of liic Iciin,

/'.'.. displaceineiit forwards. /;. .\ coinhinat ion of the

ai;o\e ahnorniaht ies.

There is no (|iiestion that increased |ei|M-th of the eve

is the most important factor in tic liioh dey-recs. It is not

improhalilc that the other factors are of nioi-e im|)ortaiKe

than is cotnmoiily thoiii;'ht in the lower decrees. 'l"his

\ iew is siipporti'd hy the fact that, as shown l>v actual

measnreiiieiit. the radiiis of ciir\ at lire of tin' normal cornea

may vary from T to S'.") mm. {'iirvatiire nixopia occurs

commonly as a factor in ast ioiii;i( ism. hiit is i.are as a cause

of spherical myopia, and isiheii associated with disease of

llie cornea conical corne.a. Index nuopia is seldom seen

clinic lily, liut it accounts for mvopia as a |)rcmonitorv
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>\lll|il()Ml of acinic c;it;ir.l(t , \^lllM it I- illli' Id llnlr.'iM'd

I'rtVacI i\ ( in(li'\ III llii' ini<liM> ut llu' liii- ; il mUk .•i(((>iiiit>

foi' iii\(i|)i.i ill -.((iin cMM^ III (lialH-lo, \>llli iir witlioiit

(••.faractoii^ cIi.'uil;! - in lln' Iriis.

'I'lic iiicrca'-c ill It'ii^'lli III' till v\{- aH'cct^ tlic [iii--tiil()r

iiolc ami I lie ^iiriuiindiiiii' ana ; llic|)art(il t lir cnc aiiti rior

to the t(|il.«tol iiia\ 1); ali'^olutcK lioiiiial (I'ii;. '.':»!)». In

I'li;. _':!'.!. IImi i/,(iiiial -.ri:.,ii..,| rmiihi r.ipir ,iiii| iiivpi'' rvi s fruiu llic

~,IMli |.;ill.l|t >i||i. I|">-r.l. --Ihiuilli.' lllr l<iellln\ 111 1 hr [ilr-r |llillciriill

lc:;i( jll^. ( llrliic.

)

uio-^t (voo tlic iiivopia i> of lo\\ (linrcc, i.i.. up lo ") or (i I)

(--iiii|)lc iii\()|)ia). !/>-. coiiiiiionlx the ciror icaclicN a con-

Nidi ral)lc (IciiTfc ill cliildliood o!' caiU' voiitli and iiur(a-v>

NtcadiK' ii|) to t wcntN -five or inoic, finalK anioiintiiii;- to ]'>

to !i-") 1) or nioi'c ! |)roL;T('>-i\r ni\o|i!a). It i-- iiii[)o^^il)lc,

cliiiicalU or |)atlioloii'icall\'. to <lra\\ a ili^tinct line ot'

(K'liiarcation lictxM'cn the t .' o foini^.

Ji _ ;_ 1

1 ! 1 I
_ :.,,!;.!; «
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lli^t.llll vi.luil. Ill othrl (MM-^ ;ili.| in hi-li iM\..|.i;. llirir is

"llrii. in .•Hl(||li..n. liiM- full .ill. I- ncai- u.„lx. diir laiKrlv

In .lis|,i„|„„ti,,ii I., turcn llic . Ii;.its ..Cuccdn (I.ttioii ami
-..iivci-. n.v (,,,/, ,,. .-,:5!),. 'I'll,. ,,^,.^ ,,,.,, ,|,„||||^ siiMtnr
'i» li^lit. Ulack >[„>K aiv sen (loatiiiir li.toiv t li, in, .uiil

M.nirtinirs tlash.s ..f l|o|,| ,.,,, nnticr.l: til.' latin- niav
<«vur irivs[„c|iM. ,,r ,,ii\ l.nilrnrv t.. . I. Ia.liin.nl ..f ili..

''''"•' <"' [•• '5":5l- III MTV iii-ii mvpia 111.- .x.s aiv

l""iiii'i'"l- 111" |)U|mIs .-iiv lai-v. aii.l tl-- anl.Ti..r .iiainl.r
a|)(..ais ,|c.|„.,- |||,.,n ii.iiiiial, |)r.>lial)l\ ..iil\ ..uinL;- to llic

dilatation of tli.- |iii|)i|. Tliriv nia\ Im- an a|i|iaiviit .-..n

v»Tj,'cnt s,|innt..lii.' I.) a lartrc n.-^al i\.' aii-lc y {, i I, \,. r,.y,))_

A lin.- iii\.T'j,viit stialiisnnis mav lie toiin.l. .itii.r .-.m-

...niilaiit or alllctinu- oiilv t . y.-. \ isi,,n mav U- \.rv

I"""'- '^'•11 ^^illi <.>ri-.cti<.ii ; s.'o|,,niata mav !). [iivs.nt,

li.il h .iiil lal an. I |).i-i|)licral.

()|)lillialiiiosco|H(ally, in l.)\» niyo|)ia IIkic ni,i\ \)r a

.|iiil.' iioi'iiial t'limllls; the optical .l.-f. el uiHof,- s.. |„.

Moli.-.'.l. .siHciallv on ixaiiiiniition ov the .lind m.tlio.l.

Ill 111.' maj.Mily .it' lasrs of mod. rat.- niN.ipia lli.ic is a

"myo[)i,- CVS,-.. lit
•

(Plat.' WI.. Mir. o,. "

'n,js is a uliit.-

tr.sccnl at tli.- I.iiiporal Ium-.I.t of f|,c dis,-; m.|v I'aiviv it

1^ nasal. In liiuli.T dcuivcs of niy.)|)ia it may cxl.n.l t.)

Ilif iijipir aii.l lou.r h.ir.l.Ts, ,„ n .Dmiil.t.. lini,^ ma\ !..

f.irm.'.l roiin.l the .lis,-. Th,. ,ns,-,.nt is .ic.asionallv aliscnt

.\f|l ill .ascs of hinli l||\()|)i;|.

Til.' hiilMin-' at 111,- |,os|,.|-i,,|- ,,ol.- in liiu-|, my.ipia i>

call.-d a |)..st,.|i,,|- st,.,|)liyloina. It is .list inu;'Mis|i,.dil..

cliiii.'ally only liy its opti.-al an.l patliolouical .lll.,-|s.

'I'lic t.rm slioiild not Im- ns.-.l as a synonnn f..r mvopic
(ivs,-,-iil as isuft.-n ,|..n.-. Optically iiost.ii,,,- s|,-,|,livlom;i

(-aiiscs 111,- liiiili -11 or .)f i-.-fia.tion, and tli,' ,-,|o-,-s mav
lie acliially \isil,|,. |,y tli.^ indir,-:-t m.-tliod .juin-- to

the pivscncv .)f a . icscntic s|iail.)« tuo oi- tlii'cc disc
diaiiutiTs t,) til.' nasal si,}ij <,,f tji,.. ,\\y;- ;,,,,! -.,,.,.., ,,f,.^. ,. ui

^iW-
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it .iiiil It) IIm ( Ii.imi;i- ill (Kiir^c ot llic ntiii.'il mn^iU

( --I .l|)ll\ Iniii.i |)(inI 1(1 nil Miiiii.). I'll! Iii(l(>i;l(;ill \ , litisl liK ir

-t.ipIlN liini;i (iilM s ili'ij;i|ic|;tl 'vc cli.ili;^!- in tlic cliulnld

,'111(1 ()\ Ills iiiH retina: liifv .iic ((iiiiiiioiiK (l(>(iiln(l a-

'• m\ ()|)ic clidioiilil iN," liiit llii> tcnii ^lioiilil l)c aliaiiddiK (I

>ill(i' till ( olldit ioli !-< 11(111 llillaiillilaliH'N anil >liiiii|il lie

callid iii\(i[iic (linidiiid rcliiial ali(>|ili\. 'Ilic clianyr-. arc

<4(iniall\ liiiiilcil III Mil- |Mi-'i ri(ii- [Idle ami liic --i it ri ii iikIiiii;'

F /\tfmf/if-

I'lG. I'In.

RJ'ii)mrnt

Set -<."•

In;. -Jll.

I'lC. L'iil. I 'i;ljl':illilllMl ir JKiri/'iiil :il -itIi.iii .i| li.irilKll ili-^r.

I'll;. Jll. l»i;i_'iaiiiMi:il if lini i/i'iil:il -..ii.m ..I m\M| Ii-r.

-\. n:i-:il si.lr :

'/'. l.in|ii iial -ivV- ; It .I'l^ini, nl . i'. iiiial |.ijiiii ill

(•|iillirlliiin ; /('. I'll ina ; r 'A., rlhu. n.l ; >(•/.. ~c'li|. 4 ir. (Moili-

lircl rimii I liiiii'. )

area ll'latc W'l., l'"ii;'. \l). Small \<'llo\\ i-ii. wliitc, or

piii'MU'iitt'd >i)()t^, and not int'T'fi|iirntl\ while iiranclicd

lines, usi! iliv liori/on'al, are t'omid at and around the

macula. 'l"he >.[)ot> coaloce, t'ormiiii;' irregular areas

\\hi('h iiias' extend to the disc. l*at(hes of choroidal

alro|)li\' arc common near the disc: tlicv ma\ tiise with

each other and uith the mvopic crescent so as to toiiii a

rinif round the disc. Small foci ((ccasionally occui' at the

jicri|)hei'v, n:emorrliaircs in the m.iciilar reLi'ion are
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UCiK rallv (IcMiil) (1 in hioh Hty(>|)i;i. I licliVvc llinn lo he

l;liv: I he ;i|i|MMf;illcc of s|||;i|| |i;i'lll; )rili;lL;v> i-. \ir\ llciirlv

^iniiiLil.d. lull 111!' .pnl- Miiilciiii) no cli.innv lor an
""'•'iiii''' liiiic: lliiv arc proltahlv due lo hiniclics of
ililah'd capillai-ii^, iisiiallv clioroidal. irndcrcd xisihlc l.v

iMM laclion of llic rcliiial |)|miii(iiI JaNrr. Tlir retinal

jHHiiicnt ('|iiili>'liMni often use. inueli of it-- jiin-nicnt in liiuli

"i>"|'i'i- "" tli'il llie f Ill- i- fioruid.and tlie clioroidal

ves-eN are ucll >eeli : llii, eoiiditinii i- Hot incoii-i-lent

"ill: ^'ood \ i-ion.

Hlack -peck, in froiil of I he eye- arc often coniplaincd of
III niyojiia. I)ii-I\ xilreoii- opacitie- ina\ lie \i-il)e uitji

liie opiitlialnio-eope (//,/, p. j^.S). or in liio-li nivopia iar-v

llnatinc- -Ireanicr-. 'I'he iioi'nial inii-ca' \olilantc- are -een
"""' i'l.-iiiilv hy myopic T in |,y other eve-, prohahly
h.iaii-e the (iitoptic iiiiane i- nvncralU laru'er.

A rare, lint -ei'ioii-. channv in the fiindn- i- a -mall
eu'eiilai- clarel -coloured or hlack -pot at the toxica. It mav
'PI"''"' d'l'''' -iiilileiilv. heino- accom|)anic(i hv oreat
•liiiiiniilion of central si-iial acuity; it i- prohahlv Anv to

iiilrachoroidal h;eniorrlia^e oi- t hrombo-i-.

Detachment of I he retina i- liable to occur -pontancou-Iv
in hiuh myojiia ( //'/.' p. ']Uok

.I:ti'i!,.,i,i, .Myopia i> ,;,,.,. ill til,, new l)orn. the |)er-

• eiitaue of ca-c- incrca-ino- rapidiv diirini;' the (ii-t tuo
•lecadc-. remainini;- con-tant afteruard- at 10 to 1.", per
eeiit.. a- compaivd uith :5() per cent, for enmietropia and
'** '" "'"'

|'''i' ''lit. lor hypermetropia (l-'in- o|.!,'). As
regard- -,\ ti.civ i- no donlit that the \\\<^\ht urade- aiv
'"iiiiiioner in uonien than in men. Hiuii myopia i- a-
''"""

I .imonu-t pea-ant- a- an n--t the educated cla-e-
"ho do more near uork. Ft .'- d.inhtful if near work i- a
ean-e of mvopia.a \ i( u uhich ha- lieen held -incv the time
ot Ke|)ler. There i-. howcMr. no doiilit that it ha- a
'lelelerion- aiflllel.ee npon the dl-ca-c. Tin- ha- l)cen
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III I iil)iil((i l)\ Ddiidci-- l<) I'M |)i(--^uic of the lAliln^ic

II I U-.C Ics ii|ioii I 111' ^lolir ill si 1(11 1 n' col I \ cruTiicc : ( // ) i lien ,•!>( '(I

i III raoci liar iJi'i'^^iirc t'roiii \a-ciilai' coiincsl ion. diir to tlii'

|io>itioii ot'llic liia'l : ( I-
) coiincsl ion ot'llic t'tindiis. Icadinu;

lo --ortcninii.' of llii' lie Accoiiiiiiodat ion lia> loiiii' licrii

indicted a> a caii--c of iii\d|)ia. Manx' tact^ afc against tliis

\ ic\\ . . .1/.. ( // 1 acconiiiiod:'' ion occiir> niiicli more torciltlx iii

li\|);' iiict ropia : (//» it d.io not increase llic intraocular

|ir("-siiri' ; (ri it doc-, not ali'cc! tlic choroid farther l)ack

than the ei|iiator. and doe> not atlect tlie sclerotic at all.

'I'lie nieclialii-'lii \Uiereli\ con\er^'clice illtlllelico the

rrriiiiLiizxirj

production of tii\dpia i-- the -.iiljject of iiiaii\' theories. ,.(/.,

pressure on the \oi-ie\ Nciiis. increased intraocular tension

and so on.

Neitlier accoiiiniodat ion nor coinere'cncc alone sutiices

to e\|ilain the u'encsis of' invopia. 'I'liere must he some

iiidi\idiial predisposition which pi'o\ ides anv such ai-ces-

sor\' causes with ;id\antat;'coiis conditions. Theie !><

prohaliK a congenital uea' iiess ot' the sclerotic. ()tlier

theories inxoki shorjuiss ol' the optic nerve (certaiiilv

false), special conforniat ion of the skull Icadine; to

increased inter|)upil!arv distance' or alteration in thi'
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poMlidii of llir [Mlllcv of llic -ll|)rrlor ol)li(|llc. ,\:c. The
\ic» tli.il iiiodii-ilc and hii;li iii vopia aj-c cssciil iai U (llsliiid

liiM-isc-, dill' Id diHricnl caii-c-, is |)rol)al)l\- niilnic.

'Wtv caiiM' of the iiivopic ci-cscciit lia^ oixcn y]^,. \,,

niiicli di-;-iissioii. If is [irohahlv conncnilal in origin,

allied to other coniivnital crcsccnls (
/;,/, p. 1-]|>), hut there

i^nodouht thai it may lieconie alti red hv the eonditioiis

ohtainine- in the myopic eye. Anatomicallv there is

eoMsidera!)le distoitioii ot' the |)a|iilla in niMipia. It has

lieell attliliiited to dr;im;inu-. jirod.ieed l)V the de\elo[)-

iiienf of the |iostei-ioi' sta|)li\lonia whether caused tims

•'I' not. it i-> an inihiential fac! • Some atit hors ascrilie

the crescent to this cause (distraction crescent). In

\wll murkecj cases the liead of the nerve i> |.iillcd o\er

to the temporal side. 'I'lie retina, including- the |)ienicnt

epithelnnn. is |(iiljed slight Iv over the na-al edt;v of

the disc (supertr.-iclion crescent). On the temporal side

the pigment epitheliinn stops short at a \ai'iai)h' distance

from the disc and the choroid is at roj)hic heic (
I'"!"-,

!i 1-1 ).

'l"lii> part appears opht lialniosco|)icallv as the crescent.

The tiict that the crescent ma\- he ah-~enl in hiii,h nivopia

and is ot'fen present in lou militates anain>f thc\iew that

it is cansed entirel\ iiy traction. It is not due to accom-
modation for I he same reasons that mvopia is not caused

l)y tliis factor.

.\s rei;ai'ds /(/'("///f i,s(.v. low or modei'ate dei;i'ees of ni\(.pia

(up to •") or f) i)i. unless occuri'ine' in \ouni;- children, have

a l;(>o(1 proi;nosis. They are not likeK to pi-oeress. and
ill -ome of the conditions of civilisi'd lite tliev max e\cn

lie an advantaiic to tlu' iii<liv ichial. 'I he same condition in

a child, hetore the a^'e of school inii'. is of nrave iiroeiiosis.

liecause it is almost certain t() progress, so that in a i\'u

\ear- iliei'c mav lie 10 oi' 1") j) ot' mvopia. accom paiiied

liv serious fundus < lianei s and dtfects of vision, 'i'he

prou'iiosis in hin-h d( uncs of mvdpia is alwavs o'ravc. It

m%
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must l)c Judiivd In- fhc acuity ofvisjoi, unci- convcHon and
the ((iiiditiuii of the t|ml|ll^. I,, all caxs fl ere i> >()iii('

occiiiTiiii;-.danLjci- oi' retinal dctaclinicnt

Tr.atuniit (()nsi>t> in wcvirinn- >iiital)lc convctinu i,dasM.>

and attctiti(Mi to tlic livoi.'nc of the ,.y,... l.;,.,,!, cax" nin>t
!if (•()n^id(|•(•d on its merits.

As i-ee-ards tlie onlerin<r of olasses in nivopia every
Mii'-eon aii-rees that /////,.y„„ niii.t ,nr,rl<r nr'r,-,;,nrrln'l.

Opinions difflTas to details. I,, ]o^^ myopia, up to -lor
(i I) (voinio' childnn excepted), no iiann is done hv
oiiieriiii;- the full distant coirection for constant use, |,||| if

it Is done tlie patient nuist Iw warned not to hold near
^wlrl^ ch.sei'than oi'dinary readini-- ilistance. .Manv surovons
ordiT i.la..,.s weaker hy ^> or :J I) tor neai- work. '

'I'lirs has
the etiect of makin-' the p.'itients artificially preshyopic. /.,.,

if they hold the uork at reading- distance they exert !^ or
> 1) less .•-connnodation than a.n enuuetropic person would
(io, or than they themselves uoujd do if uearini;- full correc-
tion. .Many patients are more comforfahle for near work
with th<' weaker olasses : others derive no henetit. There
is no douht tha^ the principle is d..riv..d from the tldlacv
that acconnnodation. //,r .s', , has a d.leterious efU'ct upon
niyo|)ia. liut there are some inherent ohjections to the
ueaker olasses. The p.'.iients often hrino- tjiei,- „,,rk closer
than re,adin,o(li>tance. As far as acconnnodation is con-
ceiMied this matters less with the weak olasses than with
t'lestrono. but mei-e accommod.ition is of little import-
ance. II is con\ero-ence which is the important factor.
In order to read at readino- distance there must he >omc
converoviHv. If the artificial preshyopic coriection is

,i:i\en no slinuil.at ion to con\erov is supplied hv the act of
acconmiodalion. s,, ihal in ordei-fhat physi,,l,,o-i,,d ,,.,, uire-
nunts m;iv he satisfied the visu.a! axes slmnld i,e p.arallel.

This can only he efi'ected hy coml)inino the o|ass,> with
prisms, bases in (ri,h' p. .^1 ). If the work is held too near
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still more convci-nciicc i- i-('(|inr('(l. ;,iiil llir ;ii'i;uiii(iit- ,i|'|ilv

>l ill more >l roiii^K .

Ill L;cii(r;il, ill low iii\ ()|)i,i. I lie t'lill correct ion iii;i\ i)c

ordered tor constant use. with niiiint iiist met ioii> as to

Hear work : in t lie cNciit of an\ discoinl'o: I l),inLi,' esperi-

I'nccd, waker e|a>--es should h ordered tor near work,

t's|)ecia|l\ it' iiiiieh readiiie- and sewine-. \c., is eneae-ed in.

In liie'li niy>;|)ia it is wise al\va\s sliehlK to under-

correct e\eii tor distance, and the sa.iie o, sjijl wcakel'

glasses uiay l)e ordered tor near work. In tiie luLiiiest

ji'iades file patient ol'feii sres hest with ^lasses which are

decidedly weaker lliaii the full correcl ion ; lie should !);•

allo\v.'d lo choos;' tile ones he prefers. ()ne icasoii is

Ihal theslronn'i elasses \i-i\ ni.irkedU diniinisji the

si/'' of t he ret ina ,i,,^"sand iii;ike t hem \rv\- hri^iit and

clear. The I'etiiial iiiiai;'<s .'U'e diiiiiiiished hec.'iuse tile

ulasses h;i\i' to he worn fai'tlier from the eve than the

anterior focal plane tciih |). M)) ; ulassis for jiieh nivopia

should Iherefore I)' made to (it a- clo^e to the exes as

possihie. The \ery hriiiiit. clear iiiiaee> are imcomfortahlc

hecaiise t he retina is iindulv irrit;d>le. prohahlv owiny,' to

the tact that it has h.'conie acciist onied to laree indistinct

diiriision iniae-es. M.,reo\er much .'utificial asl ieniat ism,

and thci-cforc distort ion of the imae'('. is produced 1)\' look-

inu' ohiiipicly throiieh slrono- olji^ses : i| is found to he

most disconcert int;' to those who heein the use of elasses ov

l!,'(\c them much st reiiLit hem d late in llti-. \ erv short-

sighted people o'et into t he liahit of t urn inii' t he h<ad rather

than the eyes to avoid lookine- oi)li(|uel\ Ihi'oii^h the

li'lasses. Some hii^h niNopes cui find I heir wa\ aluiiit much
het tei' w it lioilt an\ e|;(vses.

In \ei'y liieii iii\opia the rc(|uisile amount of coiucreencc

for near \\ork may lie impossihl,.. !{(.!din^ .-md ol her near

work then iKcomes pui'clv uniociilar. (ieiierallv one evc

is hctti'i- th'oi the other, and this cvi' is alwavs used. The
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Mcrl to iiiaiiitain (onvcrirciKv iiikKt iinpossihic coiKlitii.ii-

I- Mx.ii liivi'P up. wliich loiilts cvfiitnally in llicdisiivd

•w l),((.i,iiini- «li\cruvnt. 'I'linv aiv otli.T tactois uliich
tiiid to caiiM' (livcriTciit >tral)i.Miui> in iiivopia {rl,lr j,. .-,7}.i.

As r.^aids livnicnic nicaMiiv- in myopia, cspfciallv in Hie
voiinu. near uoik. apart tVoni l)riiiM- i,,'!.! in the proper posi-

tion, must !)(. ivstrictcl. It is particnlarlv important tliat it

should not l.(.
, lone too contimioiislv. .More work can he

'l"iii'. uitli less liarm to the cvcs. \n- \\n- interpolation of
'V.(|Ucnf short intervals of rest. It is he^t to -ixe precise
iiisli'uetions as to tlie amoimt and (list i-ihiition of near
"ork. The ilhni'iiiation must he^ood, hut not too hriyht,
ind it shouM "ome from iu'liiiid and Ixside | he patient's
head. If the lin-ht is l)id there is a stron^- tendencv to
iiriiie- the !)(>(. k or woi'k closer to the eyes in order to
'niar,n-e the retinal iman-e. !{,.adino- in Ik I and stoopinu'
over ne.ii- uork must Im' forhidden.

It the eyes are irritable, or the myopia is proor^•ssinl,^

complete rest is imperative. Atiopin should l,e instilled

once a day for a prolonged period, tonics, especially iron
ind arsenic, should 1k' y-iven. ••uid a chanu-e of air to the
•ountry. \vith plenty of healthy exercise, is desirahle.

()/i,r,(lirr trnitiii, lit Jn,- hi<jh iiii/npl„. If an eve has
ixial my(-pia oflii 1). its lenoth «ill l)e about -i] nun. If
the ciystailine lens of such an eye is removed, parallel rav.s

"dl he focused upon the retina without ilw intervention of
anx correct in,ii- lens, and the retinal ima^rcs of distant ohjects
udl he lari;cr than those of the cnnnetropic eve. Hence
the extraction of t he leus has heen stronelv advocated in

hie-h myopia. In (ompletely successful cases the imj>ro\e-
nient is enormous. Ti,e operation is. however, attended
"ith -rave danu'ers. The eye uith hii-h mvopia is a
diseased eye. v.hich withstands operative measures ha.!, v.
'I'he Mtrcous is likely to he tJui.i and to contain opacities.
The retina and choroid are prohahlv (h'sea > d. and the
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tciidciKv to (Iftatlmiciit of the retina is incrcdx'd hv opcni-

tion. No (loniiiatic |•^ll(•^ can \(t Itc yivcn t'oi- the ope ration.

I am guided In tlic t'oIlowinL;; principles. (1) Onlv vonni;

patiei;ts siioiiid l»e opcr.ated upon : ('2) tlie operation ^1 Id

l)e dixission without --ul)se(|uent cinctte e\acuation indos
it bcconus imperatixc on account of tension : (;}) tlierc

must 1k' at least lo I) of myopia : (1) the fundus niUst he

tairly healthy; (")) one eye onlv imist he operated upon.

The operal ion miiilit he pertoi'med under less favour.ii)le

circumstances if \ision uas so had as to he useless, hut such

cases are I'are.

Hypormetropia {Sim.— Ui/iirroi'lii) or '• far sinhf "
is

that (lioptiic condition of the eve in which, with tlii>

uccon\niodiition at resj. incident paiallel ra\.s come to a

focus postei'ior to the liiiht-sensitivc lavei' of the retina.

Ilypeiinetropia may i)e due thcoi-eticallv to anv of the

follow inn- conditions :-. I. Ahnormal shortness of the evi'— ((.rial lii/jiiriii(ii(ii>i'i. li. Ahnoi-mal curxature of the

reti-actinic sui-faces— r///7-,(n(/' hjiju'iiiiitrdjiiii .- (^0 toosliu'lit

cur\atuit' of the coi'iiea ; (/;) too sliirlit curvature of one or

hoth surfaces of the lens. ('. .Xhnoi'mal refractivi' index

ot the media

—

iiidi.r lii/iKTiitct i pin.- (a) too low index of

the cornea or aijueous ; (/,) too low total index of the leiis,

due to (a) too low indi'x of the nucleus, (3) too hiyh index

of the cortex, (y) hoth these causes; (c) too hii«;h index of
tlie \itreous. J), Ai)normal position of the lens. /.,.. di>.

J)lacement hackwards. /•;. Ahseiice of the K-iis -u/ili'i l.l,i.

I'. A cond)ination of the al)o\e al)nornialities.

As in myopia, the chief factor in clinical hvpermetropia

is ahnorm.dity in the leuL^th of the eve; in this case the

eye is too short. It must he remendn'icd that a small eve.

tliouiiii too short, is not uecessariK h vpermef ropic. since

there may he miiform diminut ion of all the parts. 'I'his is,

perhaps, most easily understood if a diagram siuhas I'io-. J><)

is considered ; if such a dia<ri;uu is uiiiforndy diininished,
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t'.'l.. \n |)li()t(>ni;i|iliy, lilt' |);ir;ill(l rav-> "ill >till conic to a

toiii^ on tlic retina. A-- a nialtcrot' tad li\ |ici-iiictr()|)ic

eve- arc almost iiivariaMv alx) -.mailer tlian iioinial, a tact

uliicli is of o Teat pal liolon'ical importance {riilr p. JJIO).

Curvature liypei'metropia occurN i-omi'ionlv a> a lactoriu

a--lioniati>m : it is almost unknown as a cause ot' spherical

li\ [urmelropia. Indcv liypermctropia accounts tor tlie

liypeinietropia of old aj^e (riilr p. (i^), anil is to i)e

attributed to increased icfructive iii(k\ of the cortt'X of the

lens.

IIyp(rnieti-o|)ia rarely <'\ceeds 6 -T 1). which is e(pii\a-

Icnl to a shorieniiiy; of the optic axis of ^ mm. Iiidi\ idual

cases of much higher deiirees, without ol her anomalv. sucii

as colohoma or microphthalmia, have hcen recorded —up
to '.a 1).

Fu till' youiiii' f'i<' condition mav cause no symptoms.

W inn symptoii'.s arc present )r arise, thev are chieHv

referable to the abnormal amoui t of accommodation which

these eyes are subjected to, and to the lack of consonance

bet uicn accomiModation and convergence {ritir p. .);}})).

.\s has been [jointed out, tlu' hialthv vouth has an ample
I'eserve of accommodation, and if he happens to be hvper-

meti'opic he accommodates for distant and near objects

without beinii,' conscious of the act. If he is weaklv ordoes

mucli neai' work the perpetual overaction of the ciliary

t'V'scle is liki'ly to produce symptoms; the condition rs

ofti M called accommodative 'vstheiiopia oi' " e\'e-strain."

The symptoms are noticed chieHy after readiui;-, sewiuif,

iVc, especially in the eveninj;- by artificial illumination.

'I'he lyes ache and burn ; they may fei'l dry, so that blink-

iiii;' movements are more frecpierit than usual, or there may
i)e lacryniation. The conjunctiva and edifes of the lids

become red, and actual blepharitis may be caused. If near

work is persisted in, headache, usually frontal, comes on.

Ivnic'd liiiiri'jiine mav <i/'ciir
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In vomiir cliildicii li\ |)ci-|iictri>|)i;t i-> .i prcilivposlno cmsr
of ((MiM'iociil -Irahi^iiiiis (,/./.!. Ill all cim^ latent coiivcr-

uciicc is ot'iiii loiiiul ill li\ |)(riii(tr()|>rs. tli(niLi,'li otiicr foniiN

(it lictciopluiria iiiav occur ( r/-/c p. .")7')). 'I'lic |)icsciicc of
li(l< ro|ilioii;i iiicivaMs ihc tciidciK y to licailaclic, \c.

Ill older patient-, no syi;i|)loiiiN niav he caiixMl until tlie

|i)\\er ofacconiniodation lia^ diiiiiiii>lied t<i tlie extent that

the tar point i> iyeyond tlierani;c of eonitorlai)le ri^adini^

distance. Near work lia^ to he held fail her otl'tliaii iiMial

ill .)rdei- to he seen clearly. 'I'he niv,,!,.,. the derive of

hypeniietropia the sooner ui|| ihjs svinploiii arise. In

other v.oids. apparent picshvopia coiiniiences at an earlier

aiiv than iisii.d. It iniisl hecaivhilly horne in mind that

h\ pernietropia pi'cdisposes to nlaiiconi.a (-/.r.) in elderlv

people.

( )plithaliiioscopic,i||y the fundus mav exliihit no ah-

iiorinality. .\ hrielit retlex. sun-o(.>tiii-i- th<' ap|)e.naiiee

ot watered silk, is coiiiinoiier in li\ perinet ropie than in

eiinnetropii or myopic eyes. Th,. inferior crescent is .also

more comnioii in these eyes than in ot hers, as also aijiiormal

toitiiositv of the retinal vessels. In some cases optic

neuritis is II, .ally simulated pseiido-papillitis ( ,/Wr p. HH).
Anatomically t lie eye is shorter than normal in hvper-

metropia: it is also usually smaller. The chaiiecs are not

contined to the post-e(|ualorial ••lenient as in myopia.

The diameter of the cornea is often reduced, and reyiilar

astie-matisin is conimon. The aiiteiioi- cliamiier is shallouer

than normal, owiiiii' |>;utly to the normal si/e of the lens

{ml, p. ;51()). Little weinln should lie attached t<. the

old oiiserxat ion that the circular fihres of the ciliaiv muscle
are liypertrophied, the meridional atrophied, in hvper-

metro|)i;i. No anatomical aiinormalities are found in the

let ma. choroid oi- optic ner\e.

The new -horn are almost invaiiahlv h\ permetropic

(mean L'-.l D). In the first decades of life the hvixr-
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iiicl icipi.i curve I'lilU r.i|)i(ll\. rciiiiiiiiiiiL;- ,il ulxMit "lO jxr

ciiil. .iflrr tilt Iwciiliclli xcaf ( I'ii;. ''J-I^l. 1 Iv|tfi iiirl ropia

>lii)\\-- IK) |)i((lilcct idii tor citlicr >c\. It i> u vm'II kiiouii

t':i(t lliat >.i\,iLi,(-- aic M--uallv li\ |)fniii't lopic. 'I'lic liii;liii'

iiiaiiiinaU, c^liccialU tlic cainixnia. air li\ |i(inut i (i|(ic.

'I'll ill III! lit coiisi^t-. ill |)rc-.( iiliiiiL; t lie coiiicl inii' i;la--^f^.

I'lilc^v llicrcarc di tiiiitc ^\ iii|>l()iii^ tlicif is net rcaMHi tor

insist iiii;' M|ioii the iisr of i^lisso ill the voiiiii;' or iiiiddlr-

ai;i '. Ill cldirK projtlc tlif li\ |Hriiict ropia iiiiisi l)c

coiirclcd tor near «oik : llic ordiiiaiv |irisl)\ ()|iic cor-

nclioii lillisi lie added to the li\ [lenilet ro|)ic col icct ioll.

lull care slioiild lie taken that lliesc cases are rather iiiide]-

Ihaii o\ercorrected in Ir |). rt'.lS).

Ill MiMiiLi,' children the ie(|uisite correction is estimated

niider atro|)iii. continued it' possihN' l»y suhji ct i\e tests.

'Hie correction, aliowiiii; tor the etlcct otatropin iijion the

lone of the ciliarv nniscle ir/z/c p. ."jO;}), is ordered for

eoiislaiit Use or oiiU tor near work accordiiii;' to thi' sexeritv

ot the s\ iii|itoiiis. If the dciircc ot h\ peiiiiet ro|)ia is lii<rli

the Use ot' tiie t;'l.;sses niav Ik' coninieiiced wliile the child is

still under the intliuuce of atropiii. In older patients u ith

hii;h li\ periiielld|)ia it is ot'teli unwise to order the full

correct ion at once. The ciliai'. muscle has heeii o\er-

\\oiked so loii<i' that complete ri'la\ation does not occur

immediateU. If the full correction is ordered the eye,

with its colli racled ciliaiA muscle, y////.s the i;lass, is made

!u\(ipic; the |)atienl cannot see ( leaiK' at a distaiu-e, and

is liahle to discard the spectacles. In these cases r.ather

more than the amount of manifest livpcrmetropia should l)e

ordered, 'i'he patient is told to return in three or si\

months, when stronger glasses are ordered, and so on until

till' full correction can he Ixirne with comfort.

Astigmatism is that condition of refraction in wliidi a

point of liii'ht cuiiiot lie made to j)roduce a punctate

imai'C iinoii the retina 1)\ anv M)liericiil correct inn' lens.
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Tl.r xaii.tic-. of ivjiiilai a I i-nial isn, h.-.x,. |„,.,, ...Iivadv

< iial((| (/ (,l, |,. ,")|.|.

H(-iilar allium;, 1 1, III, 'lie onlv Innn ulndi |MriiiiK of
«i|)ti(al ((.iiv.lK.n. iii\arial)l\ prn.liiccs oivalcf or l.v>

«l<-f.rt in viMial acuity. It is part uailarl \ liahlc to caiiv.

flif uoist tonus of astli(iio|)ia or " cnc s| rain "
: tln'

.•lstli(iio|.ia ill tlus<. ,as(s is ,,iily ill |iart act'oiiiliiodat ivc.

It is often uors,. ill ill,, lou.r d.u ivcs ,,f ,.,>t ii;iiiat isiii than
111 flic lii-licr. '|"liis is |,rol)al)l\ iliic to tlic cvc endeavour
III- -o to accoiiiinodate a^ to |irod(icc a circle of least

dilluMi.n (/„/. p. .-);5i upon the retina. .Vcliinu ,,f the
e\es. sesciv headaches, and typical iiiinraine are complained
of: Iheeves ipii.kly iKioine fat ieiied uitli readiii-'. and the
l<'tters are dis,i il„.,| as •• riinnine- toi;vl her.""

Iteuniar astiniiiatisiii is usually a conevnital d.t'ect, due
ill iiio^t part to dilliivnce in curvature of the cornea in

''"''•'lit meridians. I| must l)e reiiiemhere.l tiiat fie.|uciitly

tl"; ••"iii'.i i- not alone at fault. Corneal a>t iei„,.,t ism mav
l)e increased or partially corrected hy lenticular astiiiiiiat is,

licnce the methods for coirectiiin' ast i-mat isiii. siuh as t

ophthalm.imeler. a,,. „hi,.|, arc ^^||olly dep..|idciit up,,

estimation of the corneal defect, arc (|uite iintnrst wort h

v

except ill aphakia.

Uee-ular astio-iiiatism may he traumatic, follow ii.o- a
wound, usually sui-ieal. in the conu^o-scleral margin.
The contiaeti.m of the scar causes (Jatteiiinu- of the
•'"'"'•' '" 'li'' Hicridian at rinht angles to the vvouiid.

The astio-matism
. • to this ,aus,. continues t,, alter for

many v^cks after the injury, s,, (hat glasses should not he
ordered for at least si\ weeks.

'irrahii, lit ~\u all cases in which astieniat ism causes
asthenopie symptoms the full correction should he ordeiv.l

for consiant use. /., .. hoth for distant and near vision. If
t here is a hioh dii-ive of hypcrmetropia or mvopia, associated
with a low derive of ustiii-matism. the clK.et of Mie evlli„l,.i-

n :

le

n
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ll|)nll (li^lalll \isioll -iK.llId l)f |,..|,,l It' it IH.xllKCs II

.i|i|ilt(l;ihlc inilil ()\ (ploM lilrlll ^llll|)lc --[illillcil m|.i>>, > NJiolllii l)c

liiid lii>t. It ^IkiiiM Ii,' iciiuiiihcivd tli.il M-LisM^ jilacid

luioiv till' i\i \\ ,,,ir<(| I Ik rctVaclloii acciiiatciv wlicii

Ihf \iMial axis |(a-Ms tlirou^li tlic optica I cent iv nf t lie lcii>.

'A hen the eyes are (hie( ted tu one side the lenses also acl

as prisms, and fiirthii-. th.' lenses aiv tilled nlativeU to

the eyes >o that an asllemalic ell'ect is |irodiice(i. In the

laseof hioh spherical leiiscs the astiiiinatic effect is con-

siiieral.le, ami niav .asily coiniteract or donlile the eflict

produced In a \\(ak cylinder coinhined uilh the sph.ie.

Hence ueak c\linders are s, Idom of much iise ulieii

coinhined with hij^h spheres.

In low astii;inalic errors the iiist riicl i<in as to Ih,. use

of e-lasses (!([(( lids upon the anioniil of as| heiiopia. 'i'lie

relief of the discomfoit experienced nia\ not he uorlh the

tronhle of ueai-iiii,f <,dasses constant Iv. In tiiese ca^.s Ihev
should he ordered for near work only, and if this fails to

I limiiiate the symptoms t he ad\ ice should l)ei;i\eii to wear
them coiistantlv.

Aphakia is the condition of I he eve wlun the ciAstulliiic

lens has i)cen rcmo\ed. The eye is extremely liyper-

inetropic if it was emmet ropic or had oiilv a low e;iade of
ametropia iiefore remo\al of I he lens. The liv|)eriiiet ropia,

as estimated hy the correctini;- lens re(|iiired when worn in

the iiMial position, is ahoiit 10 or 11 I) if the eve w.is

|)re\ ioiisly t'innietropic.

Accommodation is, of course, lost. The anterioi'

chaiiih;'!- is deep, thi> iris tremulous, and there is often

.1 coloiioma of the iris upwards. In cases of douht us to

theahsenc-e of the lens tiie Purkiiije-Saiisoii leHexes from
I he lens surfaces should 1k' soui;lit.

With till ophtiialmoscope opacities will proi)al)lv he
tound in the pupillary ana, consistiui-' chieHy of remnants
of the lens ,-iiwiil,. 'IM,,... .l.,.,,l.l 1 ....: 1 1... i i-
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ill lii.ilioii. Ii\ llir mil lor. .111(1 l>\ till' (lii( < I iiK iIiihI. It'

llii\ .-nc (l( II-.I . dl^rl^Muli l> i|m1(;iI((| Ik toll' ill Iciiilit iiii; In

(inr.ft the litl.tclioll ; it llicv ,||< ^IImIiI. till ;i(|M-.ll)llitv

lit liriillin'4 il(|Hli(K ll|>i>li tlir iliiiulliil of vi-iiin iil)l;illlii|

\» it ll ( iil'lrcl inn.

I" .lililitliiil 111 till li\ |iiiiiirl l(i|ii;i. tlicic is.i|\v.i\> soiiic

.1st |i,nM;illMll III tliiiNC (-.•i-r- III wliirli :\ cnriii.il m ciirmii-

-clilal -(cliuii h.iN 1)1111 iii.iilr. If till Mitinii is in |||,.

Il|'|''l |'''ll «'• 'In- rninr.l. tlir .-Isj |o ni.it islii is ;|M;iills| |||c

llllc: (.... tlir ciH-liia is ll.ill.liril in tlir Mrtir;il lllirii I l;ni.

'I'iir .isl iniiial isiii iisii;ill\ .iiiiuiints III '>
III' :5 I).

'Ii"lhin,,l. I'lir ri'tl.'H I ivr ii'liil' is i lil I'l'iniiiiil liy

''li <"|>.\ •iiiil liv SI ,'ti\i' hsis. Till' n|, hill;, Inn. nil III-

iii;i\ atli.i'il III l|i in lliisi' cases, (ii'r.it i.aliiiicr is ufhn
ni'(iss;ti V, tnr Mil' [..'iliinls Jo not i'c;iilil\ acconnnodatr
tliciiis,.|\is to till' iii'w i.|)lu','il I'liiidilions. A 10 or II I)

<oii\r\ liiis ( iiniliinril with a -f L' or -f
''> I) (\liiii|ir.

axis hiiri/oiil.il. is .'ihiiiit Ihr iiinii'tion iisnalh ri'(|iiii'i'i|

till- liisl.'uici'. Thr s|)li('ii' must he stninn'ir l.\ t- I) tnr

' ''I^- '"'i:" ri'll'icl ill!;- ul.'isMs should nnl lirordtrrd

cirliii- than si\ wrrks after I he o|ier.itinn. hnlli nn .ui,-'i,t

nt the ni'i'(ssit\ nf lestinii' the eve ;ind lii'C.ills;' Jhe

astio'matisiii eh lilies i','(]iidl\ dlirillH' the HisI feu ueeks.

It one rye iililv li,|s heeli n[i.r.'lti'il il|)nn. the ol liej- heiliir

(at.iraclnlls. l-.M.rsiitle s|ie('l,i(le fr.'lines ni,l\ lie ordered.

Ii' IIk-hi the liridn'e is hori/nnfal. so Ih.it uheii the distant

Ul.'iss is heiiio- Used the lie.ir U'l.lss is in front of the ('\e

uliich lias not lieeli opcr.ited ii|)nn, ;ind i i,-, ,,rs,i.

Anisometropia is the enndition in uliich the icfrac-

tlnn nf the tun eyes shous .-i coiisidcr.lhle ditl'erelice. .\

slinht dittereiicc is \ery conimon. The condition ni.iv

i-aiise ;istlieiin|)ic sym|itnilis. All \ irieties and decrees

of .ililsniiiet!n|ii.'i ncciir. In the Inwcr iiiades there is

usii.'illy hiiiociilar vision. Iliniinh it is iiii[ierfect . In I he

higher i;r.ides it is inipossililc uilhout correct inn. \ isimi
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i^ lllili iniucnl.ir. ami lllclr l-- numu- iI.i||'4( |- ut' lln- rvr

\^lii'li I- iinl II-. cl 111 (uiniiiLj (Mm iL'.'-iil . Il' (HH i\c i^

niail\ I imiul r«>|)ic ami llir ullici- iii\(i|>i(, the titniHT

may in miiiu- t a^;-^ lir iimiI tor ili-«laiit, llir lallir tor

lie If, \ |.-l(Mi.

I'l
'

(till' III
. ( 'i)rr'c(ticiii (it' ani^dmcliiipia olllr^ iiiaiu

ililliiiiltio. Il lia^ alrcM'i\ li i n iiiiiilioi iil lliat if

( iHiiM tiii^- m|;is.,,.s ,ii-,. |ilai-c(l al tiic aiiti riiir focal [ilaiic

ot llic CM', flic I'cliiial iiiiaiiCs arc the -aiiic -i/c a- llic

cmiiict i()|)ic retinal imai;('. In !)racli(c tlic i^laN--eN are

laitliir from llic(\i'^. ( 'oiisc(|ilclit i \ \\itli coii\e\ ii'la-'^cv

llii ii'liiial iiiian'c is ciilari^cd, uitli (oncavc diuiiiiis|i( d.

Ill liiLi'li ^ladc- of aiiisoiiietro|iia. t Ik rcforc. there will he

a ( oiisideialile (iitrerence in the -.i/e ot the retinal iiiiaLjcs

of the two eves. Patients timi it (iitlicnit or iiii|)o>silile to

liise tiicse sjiar|) hut (li\ci'.e iniay-cs. .Morco\er on look

inij,- olili(|iielv tlironirh the ylasscs the |iiiMiiatic cflei t and

the distortion are difrcrciit in the two excs, enhaiu inii' the

dis( (Miifort. \o iini\cisal rules can he nivcn tor the ejasscs

whicii should he ordered. 'I'lic follouini;- sUMircst ioiis will

U'cnci'allv !), found to work well :

-

If the diflircnce U twceii tlietwoe\e- is less than V I),

the full (oirectioM should l)c ordered for constant iisc ;

they should he |)e|se\( tin^i v worn tor at least si\ weeks,

it slil' they cannot he home, it will prohahlv 1k' ncdssarv

to ( orrect only the less anietropic e\-e for distance.

In |)atients of less than tweUe \cars of a^i' the full

coirecti(,ri should also he ordered for constant Use, c\en if

the ditleicnce is ^icatcr than 4 I). Tlic more anu tropic

eye should he exercised alone, as in cases of co'w oniitant

strahisiinis (//(/<' j). .'>71 i. Wry often the treatment will

tail, hut it should Ih' tried in the interests of hinociilar

\ision. It is ah ist (crtain to fail in older patients.

When the 1.' (orrectioii cannot he worn constant Iv,

hotll e\'es c.'iM often Ke made hi vw>rL tiunali..)' in /'.>i>.f..i'f
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''•I' ii'"'l' "nils hy iiiakinn- ca.-l; cvc aif ificiallv pivshyopic
'"' "" '•^•I'lil "f li.-'ir Ihc (lilU'icii.c Uctucni 11,,. |u,,",.v<-..

I'oi- (Aainiilc. M'|.|)()s,. ,,!„. ,.y,. is cniinctioi.ic and tlic oIIkt
lias ;}]) (,r myopia, the iMliriil uill In. movt (•onifortaMc
uitli + 1-.") 1) in tVont oMhr niiiiichopic, and — 1

•."')

|) in

Iroiit of the inyo|)ic eve t'or near uork.

Till- ('(IKIMMTKlV OK l-",KI!()lls oi-' I{ i: I'll \( •

.-K iv.

'I'lic corivction of crrois ,,f ivfraciion has hrcn ali'cadv
i'iictl\ sk,.t,l|,,|. It „i|| i)r U(.l|Ji,,w,.\,.,-. I,, ,,utlin.' tlic

iii.lhod l<. Iir adoj.lcd in >vs|,.,,ial irally .A.aniiniiin- for
andcoiTccliiin' Ihcscarors. and to in.licatc the r.M|niiciMcnt>

\\liicli should l)( salisficd |)\- >pccla(K>.

// ///' jiitlhiit IS lis.i tllilii /il'trrii il,(ir.-< ill' (III, . -

(1) Trsl tlic (liNlaiit and near \ ision. if tlic duM knows
hi- l-thT> :

('.i) Test the pupil reactions ;

(''>) Tfsl the nnisciilar halancc l)\ fh,. screen fcst (/•/</-•

|). •")()()) :

( }•) I'Aaininc the fundi with the ophthalmoscope.
Then Older uiiu'. atropini. 1 per cent., to he inserted

\vith a lavs rod. three tini-s a dav W.v at least three
days.

At the ne\l \isit—
(1> Determine the error of refraction i)v ictinoscopv ;

(!c) 'I'liorouohly examiiK the fundus with the ophthal-
nioscope :

{•'}) Contirm the I'etinoscopy hy siihjectixc tests, if the
child kno\\ s his letters ;

(4) Order the correction /iccordinn' to the principles

enunciated in the paran;raphs dcM.te.l to the respect ise

types of i-efracti\c crroi',

/' ///( iKilinit i.f h, III,; II ml,, II ,111, 1 lir,iilii-iii;' i/r,ir^

I'J <(;i,. the same piocedure shouM hi' udoptt'd. hut in
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many ciiM'^ tlic [iroloiii^cd action of ati()j)in xi scriouslx-

intci-fcn-. with tin- paticnf-- ( inployuK'nt that it inav l)f

rcplaccil 1)\- liOiiiatropin.

// //(( jiiiliiiit is hrfii('')t tici iiti/-/in mid I'mii/.^^

(I) 'I'c^t tlic distant \ i>i<>n. the inan!,,>l li\ pcrnul ronia.

and tlic near \ ision ;

(^) Test the pupil reactions and the lann'c ot' acconi-

inodat ion ;

{')) 'I'lioiounhly cxai'iinc the eves « ilh olilitjiie ilhiniina-

t ion and In t he ophthalmoscope.

It' it is ((iiiehided thai the detect is impl v due I o citoi'

of refract ion, tlie fmther pnicednre depends upon the

results of the suhjectivc ttstino-;—
(I) If the \ision is (i (> and .1 1. with a \<i\\ dei^ree of

manifest iiypeinietropi.a ,uul leu asthenopic svm|)toms.

U'lasses may 1k' ordered accoi-dini;- to tin amount of
maiu'fest hypt-rmetropia (riilr p. r)!;)).

('^) If the \isioi. is les> tlian (i (!. no Ilm. l)ut J 1 is

read Huenfly wlnai the type is held closer to the eves

than normal, the patient has prol)al)lv siniple nivopia.

In general homati'o|)in should 1h' instilled, and the

glasses ord.'fcd accoi-diny t(> the n tiiioscopv and suh-

jectixe tests under tlie mydriatic. The e\peit mav feel

justified in orderinii,- glasses without usino- a mvdriatic.

ji:d<i-inii' hy the suhjecfive tests and his ophthalmo-
sc(i|)ic examiiiation. confiimed hv rt'tiiioscopv v ithout a

m\(lriatic.

('}) If the \ ision is less than (I H. an<l H (J cannot he

read with any spherical ^iass, or if some letters onlv of

(i () can he read— letters with ohliipie lines. r.,i., /. heini';

missed in that line and exen in the othei' lines- the

patient is prohahly asti-matic. Ilomatropin must Iw

instilled, and the refraction correcled hv rctinoscopv.

// ///. jKitiiiif in orrr I'liiiii, the examination will he

exactly as t'oi' one hetwecn tuentv-fi\e and fortv. except
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I

tli.it iiicsl,v(.|)i;, iniivt l)c t.ikcii into ;i(r()iii, n\u] >j;vvnU'V

(•.iv inii>t hr .Acrci 'I in instillinn- ,-, nivdrial ic. I'rcs-

''^'T''-' il'''^ 111'' -li^taiit Msi,,n ill l,\|.,.nnrln.|.r> in
Mi.-h ,, niaiiiMT that .•iltli(.,i-!i fi (i i.iav not I),, read uitl,
the iiiiai.lcl (vc. it nia\ In- |)„>m1)1c uitli a com rx l,.n>.

It- cfKrt upon near vision i> (iiM-iisM'd ,.K,.u hciv. It i-

"f little MM. to t..st the nrai- \ isioi, of a |.ivsi.voi.,. uitlioiit
llir .lila.s uliicli is n.vrssaiv to .-onvct the' pivshvpia,
^'"''' "" "^'f'll Iviioulcduv is ol.taiiud. If the \ isi,,,,

'•••'"""• '« iinpro-.d ii|, to f) (J uitl, a sphrrical lens, the
|>.'lirnt is prohahlv astiu-niatic. or lias sonic discas,. of the
• yc. ,.,/.. incipient cataract. If oplithahnoscopj,. cvaniina-
li"M HHJicalcs incrclv

| he pi-cs,,i<-e of asf in-n,at ism.
'' dixpin (/„/,/• „trninn) sh,,nld he instilled, hut n,
'irrii r„s, ni iiliirli II, ,s ix ,lnur mir <ln,j, ,:/ ,srniu ()•>

I'rrrmt., ,s ,iist,ll.,l nit., thr ,//,. I„tu,r Ih. /„ilirut I. ,tr,s.

After cstiinatinn the cnor of ivfr.act ion hv ivtinoscopy
it is adxisahle to see fhr pati.'iit au-aiii after the effects
of honiatropin have passed of!' hrtoiv ordcrinn- olasscs
tor near vision.

Spectacles.- In chil.lrcn sp.vtacles uith lar-e ,-oiii,d

or "ronii.l oval" "eves- should I.,, ordered, ot lieru isc

llie child may look oxer them.

In adults xvith asl in-mat ism spectacles or rieid pince-
ne/ iiiilsl he ordered. ne\ e|- " folders." 'I'lie latter are
'"'^'''' *" '" iveoinnieiidcd. and are al-soluti'lv c.:;ilra-

indicated in astigmatism.

It is \ery important that all i.|asses fit accurately. In
dislanl n-lasses the lcns,.s must h,' centred s,, that tlu-

centres are < \,-icl I v opposite the centres ,,f the pupils
"lien the visual axes are parallel. Near ^lasses are
decentred sliuhtly iinvards. and the lenses are till..,! s,,

that the surfaces fo,-„, an an-li- of 1 .5 uith the pl.ine of
the tiice.

\arious tonus of l.ilocal -lasses .nc sometimes used. In

mn
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tliciii llif ii|)[)('i- nart ((iiitaiiis tlic diitaiit coi rcclioii, tlic

Iducf pari i hf Ileal'. It rccoiiiiiiciKlcd. jiat iciits ^lioulil ln'

uanird tlial tlic\' iiia\ ('\[)ia'iciic(' ^oiiic difliciilt \- in i;'i)iiiir

(l(i\\ iislaiiN ,111(1 x) on. -incc oljiccls on llic i;roiin(l will

a|i|»'ar l)liirrc(l vvlicii looking' tlir()ii<i,'li the irlasM'>.

It linlcil oia'^sc^ arc (i(>iral)lc. c.r/.. in Ium-Ii invojjia,

all)iiii>in. A(.. the ( ornctiiii;- linx^ iiia\ hr tinted.
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Presbyopia l,,,. \>vvu aln.ulv .vi.l.MiiicI (,/,/, p. (iO).

n 1- .-1 i.l.vsi,,|,,n„-,,| (.hkIiIiom an,l Ili.Tcfoiv not |.r(.|),Tlv
""''"'''' iiiH-iinsI a n.-dirs ,,f a(C(.iniii()(l,-iti(.ii. l! is

'-'inciiicnt. l!.,«rv,.,-. I.Mli.cii.s itsclini,;,! I naluicul liciv.

^""''
'' '-^ ^" "'•"l.v allifd l(. Ml,. (.)iT.-cti(.M ..f ,.n..is (,f

I'ctractloii.

" ''^" '"'II -lii>"n that IK) (oiixrx lens oC u-ivatcr
^liviic.|li thai, t I) slu.iiM I,. „nl(.n.,l to ,omrt pnJnopia
III llic aiwiKv ,,f liv|)(Tiiictr(>|)ia : fiirtlicr, thai the nil,-

tli.'it a p.v.hvopc .v,|iiin-s +1 I) f..i-(.v,Tv ihv vcai. after
forty errs ,„i th<. si,l,. ,)f hciiio- a -(.lucu hat iil)rra! all..u ancc.
Hatlicr lov. an, I i,,,,,.,. |,„„v. .hotihl \h- ordcicl. Sonu-
|)<'"|)lc. r-[.c,ially if th<v have hypcrnicl ropia. and thrn-
forr still sin.iiovr olasM. for n.ar Mork. hax , .ns<„iiifort
with thrir [iropvr pivshvopi.' coiivct ion. It is uMiallv (hie
to the ahs..ncr of any >tiiiiiihis. drrivcd from I h.' accoiimio-
'lativ ..ffort. t.. coiivrruv (//,/,. ,,. .-,:}!)). 'rhcoivticallv the
\isnal axes -hoiild h,. parallel uh,,. the presh.vopie corree-
*'"" '" ""'''• ("ll^'Tuviiee. hovvver. is iieces'>ar\ ill order
that holh eves may s,v the near ohjei't. It mav he ehmi-
Tiaied l)y eomhininj;- prisms, l.ases in, u itli i he' correct iiiu-

Jflasses.

Fn maiiv occiipat ions. ,..„.. |„„,t makinn-. ..arpeiit.rino-. ,,ii,i

M'oii. the uork is lu.ld at a greater distance I liaii ordinary
''•"''"- 'li'^t'HK'''- 'I'll- correct i.M! \or uork must Ih,,, |,',.

<»i-<l<'i''<l accordinu In tiic distance, a ueaker -lass JKi,,..

re(|iiire(l for a distance e-ieati r than '.>U cm.
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M\<)|)i-^ of coiir-,,. iii;iy |Vi|ii|iv no ol,.,>-, H,,- |||.,.||. uolk.

'i'li( II- |pnsl.\o|.i( coiivclioii i- r^liiiiat.d l)v I lie .-ilnvhr.iic

"-iiiii ol llicir iii\o[)i,i ami |)i( ^l)\ ()|iia.

Paralysis of Accommodation, or cin ln/,lrii/ii, occiiis in

(liMaM' a- uill a^ tVoiti the diicct acl ion of dninN ( cN ilo-

|. lilies) Midi a> airo|iiii and lioiiial ropin. riiilatfi'al

(•V(lo|ilci;!a is ;.cnciall\ due to dnius. conlii-ioii iriil.

|). ^;)S). Ol- lo j)aial\M-. of till- third iifi-\;.. IJilatcral

liaroi-. 1,.^^ (-omnionlv paralvsis, i> niost frc(|iicnl aft(-|-

<li|ilitli(-ria, linl may o(-(-iii- after dchililal iriy; illiicsN,

iiiliiicn/a. vyphilis, dial)i-t(s (-ci-chi-al di^-aM-, \(-. Pai-(>i>

III a(-i-oMiuiodation ()ci'ui-> un a itri-iiioiiitorv sviiiptoni of
ulaiH-onia.

Ill (-oinplcic paralysis tin- sp|,in<-t(r piipilla- is also

i;.iu-i-ally paralysed, .,. that the pupil is widciv dilated.

Ill pai-c-sis the |)iipil may l)e s(-ar(-ely at all .-'.nected,

especially .-iftei- diphtheria, hut in this disease the i-e\;; se ;)f

tin- Ainyll-Koliei-tson |)npil may Ite met with, \ iz.. loss (.f

reac-tion to aci-ommodat ion with retained reaet ion to lieht.

Till- symptoms depend upon the condition of the reh-acl ion.

" I'"' |i.ttienl is myopic, the defect mav p.-iss (piite iin-

iiiili<(-d; if he is emmetropic, near \ ision will he alone

'"''•''I ; it 111' i- hypeniietropic, hoth distant and near

\ ision will he alil'cled, hnt particiilai-lv the latter. In

paresis it may he possihl,. to diaoiiose tin- conch'i ion onh-
iiy cai-( fully iiieasiiiint;- tiie r.-inn'e of accommodation.

I he proeiiosis is e-ood in cases due to drinks or

''i|'''*'"i'''- '" traumatic cases \\h- condition mav he

pirmaneiit.

'ii"(tin,iil is that of tlie cause. Post-diphthei-it ic- cases

shdiild he trealed with tonics, espeeiallv st rvc-hni:ie. When-
'^'1' tile c-ondition is hilalei-al nc-ai- woi-k c-an he carried on
liy iisinn- siiilahle c-on\e\ elasses, as in the- c-orrc>c-t ion of
p'.ishyopia. .\s a lule. liowe\er, the .yes should he- k.-pt

it rest so thai it is ili;ul\isid)le lo Older ;-lasses. .Miotics
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arc Miiiictiiiic^ iiM(l, l)iit tli(\ iiia\ do lianii and Midom do

n(,(,d. 'I'hc coii^lant ciiiiviil may l)c liird.

Spasm of Accommodation. — II lias ahi ady Iki n

lucnlioiuil llial ilii' ciliary niiiMlr has pliy-iolocical lone,

uliicli is ahrocatcd l)\ al i-o|)iii. and is ('(|iii\alrnt to uWonl

om- diopliv. Ill sonic cases it is t'oiind tlia' itropii. pro-

duces a iiiiicli greater efii(l. 'I'his can only U' due to

s|iasni of the ciliarv muscle. It is found only in younu'

|iaticiits. and, coiitrai\ to ulial miii'lit he expected, inori'

often in iiivopes than in liypcrnict ro|ies. In any case an

actual or i-elati\e ni\i)|)ia is proehiccd. Spasm of accoiii-

iiiodatioii is produced art iticiallv l)y the installation of

iiiiot ics.

In spontaneous spasm of accommodation there is nearly

al\\a\s some eiror of retraction. 'The eyes lia\e usually

heeii suhjicted to too much near work under tmfa\oural)le

circu.iistanccs. The condition should not he diaL!,noseil

Uiiless proved to he |)resenl hv the Use of atropili.

Tr'Utiiii lit consists in the use of atro|)in for several uei'ks.

The amount of near \vork uuisf he limited and ('arried out

under ii'ood conditions, the error of refraction l)eim; caie-

fulK corrt'ctcd.
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l)IS()i;i)i:i!S OF .MOTILITY OF "UK EYE.

CHAl-rKK XXVI.

.WAIOMV AM) 1'1IV>I()I (M,> (IK ri||., K\ri!l\>l( (MII.AIi

Ml ^('l.hls.

'I'm iiitcrn.-il rtctiis is iiiMTtid into the dicrotic ;il)(>iit

)> iiiiii. to the ii;i>;il side of tlic cornco-Mlcial iii;iri;iii, tlic

intliior rectus (>•.> imii. Iwlow, tlic external ivctii- T nun. to

/?.s.

/?/..

Klii. lM:(. I.iiii's of insiTtion of
the ircti niuKoU's (if \vi\\\ e-yc

Mill fmiii ill fidiit.

\r^

"Ii;. I'M. I.iiios i)f iiiscrticin of
tlie nljliinu' iiin>cli< aiiil of the
oxlcriial and iiilciiial ii'cii <if

i'i;,'lit (.'Vt'. sfuii fmiii alicivt'.

tlic tcniporul sidi', and the superior rectus T'o nnu. ahoxi-

(I"i,H-. ;^4;}). 'I'hc tendons are ahout 10 nun broad. Tlic

oiii^in of these muscles around the optic foramen is nuicli

t<» till' nasal side of the posterior pole of the eye It has
Ikcu proved that when the extrinsic nurscles act thev tin-n

tile rvi' Mriiiiiwl .1 <!>.>( 11 l.i,.l. '. ....II. ..I i\ ..1.. i' .. ! 1- ..
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{Vt'j;. 'H-") I. Till-- -|ii)l I- -.il ii.ilcil Mljout l:i'") iniii. Ixliind

llif ((iilir (>r llic (Mill n. Il lie- III III, ^;iiiic liori/olllal

|il;ilii .i^llii latiial lie, i. ( oiinic jiiciil K wllcli t he illtcni;il

or cvlcnial ici-lii-. acK il mlalo I lie cM' li(H-i/(iiitallv

inward-- (ir (Mil ward-. iv-.|)((t i\cl\' aioinid a vertical a\i--

tlir()iii;li llic ((itirc of rotation

\\iilioiil aii\' rotation al)oiit llic

l:oii/.(>ntal a\i>. When, hoMcxcr,

the vn|ieri(ir rectus act>. it not

onl\' |)iilK the vvv upward-., lint

aNo in\\ar(U, whiNt there i^ >onie

rotation of the cornea, so that

the \eitical meridian a>>nni(-- a

direction t'roni al»o\e down and

out (toi--ion). Siniilarlv when the

inferior rectii- act- the eve i> pulled

do\vn and in, the vertical idiTidiaii

of the coi'Hca heinn' deviated -o

Iiia'-'iuin cf the that it lie> from ahove dovvnand

in (Fin-. 24()).

The ol)li(|ue muscles are in-erted

into the sclerotic hehind the l( vel

ti'.iis of H.iinii oi tl..' of the centre of 1-otat ion (!' !24l).
lull-ell-^. //.('.. c-slcinill ,,,, • ] ,• .

MctiH ; //.;.. iiit^ina'i '
'"'"' dMX'ctiou ot action is from

''""'^ '•''; ^...'":'•• behind forwards and inwards.
Mi|iciii'i aii'l iiitcncii'

ivcii : O.S.. sii|Hiini Hence the superior ol)li(|Ue pulls
eliliuiu' ; O.I.. infti iiii ,1 1

1 1 1

,,l,lj ,i,.
the eye (iowriwai'ds and outwards,

the inferior ohlicjue upwards and

outwards. The inecl'.anism is so arranm'd that when the

superior i.cius and interior oblitpie act siimiltaneouslv

the eye mov(s directly upwards ; /., ., the upward n:ovc-

nient caused liy each nnisc le is sinmnated, whilst the

inwaid movement and cornial I'otation of tin- superior

rectus aic exactly compensated hy theoutwa(d movement
iiud. (.'(>nt r;i.r\' (.*(>ri!'."jtl t'.>rslo!! of the infei'ior oh.li::!!!'.

I'lc. Ji:

I
ilics i,( iicl lull 111' Illl CN-

I I iii^ii' iiiu-i'li's '
>!' Il tl

lyr. (^Allci I'Irl,.) (.

iMlitl'r (if lolaliMii. I'll'

airiiws shnw llic ilinc-
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>ii'iil.iil\ "Inn the iiiiciior ic(tii> .iiid Nn|Mii()i- (il)li(|ii

acl ^ill|l||t,|llt•l)|N|\ tl It' i'\( iiioM-- (liii'ctK (lo\\ ii\»ai'(l

1 \CI\ lIHlMillCIlt of tl l.lll -\ llkill(-^i^ {rill,

(!-)i. In ;iil\ci-sioM nnt onU (loi V the nitcrnni I'ccti i> ac

linl al--i) t IC >ll [HTior and int< rioi- I'cct i. and it lia^ iMcM

-lioun that the antaii'dnistic niiiMlcs arf not niirrK nla\cd,

liiit arc a(ti\cl\ inliiliitcd. In ahvci^ion the external

lecl n> anil lioth olilii|iies ;n-e in action. In clcxation tlic

-n[icnoi' rvchisacl-. consonaiil ly uitli tlic inferior olili(|Uc.

In dc|)i-cs>ioii the inferior rectn-- acts with flic >u|)crior

ohlllMK

tlir.

li'l'if. Tlic nH)\cniciits already dcMiilKd aic all ai'ouiid

|iriiiiary axe. vertical (inoveiiieiits in and out),
coronal

( inovcniciits np and down), and s,ii;-iltal (toisioi,)—
"liicli pass tlir()ii<;li the cent re of rotation. Still

plicated arc the niovcnieiits alxnit secondi

passiiiif 1hi-oii<rli the centre of lotat

more coiii-

u"\" axes, ^^., axc:

limil ni some other (iirc(

ion. Mu It as iiio\enieiits up and in, up and out, down and
in. (low 11 .Hid out.

Not only is there uiiiociilar synkinesis : under iiornial

circiiniM.iiKis iiieie is aiuavs also i)in()cuiar svnkinesis.
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.\(l\il^ii>ll i>t' OIK I \C i> .•I(((illl|i.llliril li\ ,lliv<l--i(i|i ol llic

nllii r (Vr (Oil innate i lr\ i.it idll ; clcs at K n or (Icjil c-^ion ot

one CM' i> alwav^ a<<-oiii[iaiiiril l)\ rlcvation or (l(|)ri-->i<>ii

ns|M(ti\(l\ of till- otiirl- <vc. 'riic oill\ I Ari'ptioli to tlii-<

rule i- tlif liilatcial a(l\i iNioii of \\\r c\c> in (()n\<i'u;(ii(c.

l',li\atioii of liotli i\i-> i> arcoiii|iaiiic(l liy sliiclil alncr^ioii

((li\( r;:;('iic('), (l(|ir(-<-

>ioii 1)\ ^lin'lit ail\(i'-

>ioll (coiiM Turiu r).

'riic (iciiloiiiotor, or

lliird ciaiiial nerve,

sn|)|>lii- all tlie e\triii-

>ic iiiiimIo e\ce|it tlie

external rectiw and

>ii|)erior ol)li(|iie : it

alx) ->U|)l)lie> the

>|)liin(ter iridic and

eiliarv niiiMle. 'I'lie

>u|)erior ol)li(|ne i^

^U|)|ilied 1)V the t'onrtli

iier\e,and the txternal

:-eetii> l)V the >i\th

nerve. .\ thoroneh

kiiowled.U'e of t he

I'Ki.L'i;. I>iii,-r:mi (.nil. i>.-:tinn~nf 111,.
.,,.,.,,,|,r,.|neiit of the

nuclei (if \hr lliii-.l. Inuitli. ;iii.l -iMli
,

^^ ,.
i i

iurv.-,-t II iV.ini uli.'V.. N.r «/., mijm ri..i- nuclei oi tile cranial

,.nr|.us .|u;,.l,i,L'(iMi.iiiiii ;
J.r../.. Inivnvv

^^^^,^^^^ in

t

lie luid-l .rain
t-..ri.ii> .|u:iilri_'.iniliinii.

and medulla, and nf

the coiii-M. and relation- of the nerve- to t heirde-tiiiat i(.n>,

is re(|ui-ite for accurate diau'liosis of the -eat of tiie leMoii

ill c.i>e> ill which tiiey are involved.

The third and fourth nuclei form a l^rp' (•oiitinnou-

,na-s of nerve celK >itnated near the middle line in the

iloor of the aiiueduct of Svlvius lielieuth th,' collioru (juad-

riu-eniina or colliculi ,V\ii>. '^47~!)). The <vll> .Rarest



!:\'n{!\si( (M r!.\;( MrH( i i.> ;};

I II, -ji-,. liliiL'iam "f liaii^M rv si-i'imn nf

llir iii.'-cn.'ii.lialcili :il Ih.lrvrl ..f llir tiiir.l

llllrl, ll~ llrxrl nf .1. Ki;,'. J.'.:i). >"/"'. ' / .

«ii|icriMr' I'Miiiii- r|Uii,lii.'ciniTiMiii : /.'. ii'l

Illlcllll~ : /.(/./' , illllTllill L'l'lli'Milalr IwmIv ;

/,</.//.. cxt.iiial 'jiIli'Mllat.- I.ci.iy
,

(t.lr..

i<\<\u- liai't

llli iiiiilillc llllr lou.iriU lllf anil rinr y:\\\ (if the lliinl

iniclcil'^ ari' >ni.illiT tli.iii tile olli'i-. Ili>\. witli llic ctlU

1)1 I lie (>|)|)()-lli' >l(lc.

foiiii an niipaiird

||ll(lfll> \\\\\\ t\M>

(livcrtucnt horn like

|ii(»((-«N( > in Iron!

(I lie llilin^^tTW'ot-

|ilial nuclei ) ( l'"i^.

'l')\ ). wlnrh ])ri)l)al)lv

-.ii|)|)li(> (il)ic^ to I lie

ciliaiA' niu^clc iac-

coininoilal ion) and

-.pliinch r iridic (con-

^ I i- i
( t i o n o t t li (•

|>ii|iib. It iN |)roli-

al)lc that in thi- \ivvi\\

lar^c-ccllcd lateral

iincleii- tile levator

|)al|i(l)rii' i- reoie-

^(nted nio-t an-

teiiorlv, then tVoni

hetol'e i)ack\\al(U ele-

\ation of the eve,

ad\ei'>ion. and de-

])i'(»ion, whiKt ah-

\er>ion i> rele<;ated

to tile >ixtii nucleus,

iiinch t'artliei- hack

ill tlie medulla i Fiu;.

L».")l). 'I'hereis little

(leciiN-^ation ot' the

tilire- from tiie tiiird

nuclei of tile t'.o >idc.s ill the aiitirior part, hut a

con-ider ilile amount in the posterior part.

n.. _' r.i.-- 1 li!i,i.'i;ini of Iraiisvnv sicliuii

nf tllc lllr^rMCCplialnll al tlli'lcvrl .if llic

fi.iirili iiurlrus (lev. I I'f J, Ki_'. "J.".:i).

.ly.. a'|uc(liiit (if Sylvius; Inf. i-.ii,, iii-

h riipp riir|iii- i|iitiiliiL"'ii)iiiinu ; I'J.I'.. pos-

lrii..r Idii'j-ll iidiiial liiimlln; Sii/ir. /"'/,.

-ii|.ciioi' |ii'.|iiTii'li' '{ iIm' ix'IcIm'Hiiiii ;

/'//r. '/'/.. |.\ rainiiial trai-i.



.y-w i>i>i,.\>i.s or iiii: \.\ I..

'Illf ~InI|i llii(lrll> |s III tlic liiMili I ll.l li \i(ili|l\ (if llic

1:1(1.1 1 l^iMlillil lilK'iiliv ll'l'4^. '.'^7, '!'>0). Ilic lilllT^ riiilil

\\ln(li lil.lkr ;i l.il^c Ih'IkI ;ir((iiiiil I In N|\t|i liililiii^ I I'iij;.

I'.V^). Hence \;i-<lll;ir .llnl iitlar |e-i(i|l- cil' I lie si\lll

IlllelelW .•lie \iT\ li;il)|e to lie ;i((( nil
|
i.l Ilii (I li\ lluial

|iai.ll\ -i>.

A larLie and ini|i(iilanl tract (if ner\e fihies. dei i\( d in

|iart troni tiie aiit(ii()r cdliiiiin^ ol llie s|)inal cord, l;e>

liejdw and (!()•-( to t lie t lind. toiii I li and --in! !i nnclei. 'I "hi-.

i^ the |K)>t(ii(n- I(iiil;iI iidnial liiindle (I'il;^. !.' t.S .'>(). !J.");i).

I d)r< ^ pa---- Ix t wei n

^% vr \r /

1 , /, / h
VIIH-

it and the nuclei

under ( (in-<ideral khi ;

t lie\ |)i()l)al)l\ lia\e

nn|i(irtant tnnct khi-.

in the COordniat ion

ot moveiiieiit-- and

('(juililirat ion, w hicli

ai'e ^o nitniialeU'

V\r..-j:.,<_ h,;|._-iain ,.t ln,,,-v, ,~. -,.1;^,,
IvlMted uith N i-ion.

ef iln' i»'ii- ;ii iIm' i.xrl ,.l tl„. M\il, Anion^-t thcM' tihres
iiiiclciis (Kv. I el 1. i'!._', i':,:i ). /•'./',,

iHi-terier li.ML'iiiiilaial liiniillc ; />. ji. ii. r- ••<!' •'d-o ^onie wlucll
nurl.M,,; -.,, su|,.T,nr,,|,v,, r,.., n~t,.

l|,,|^ ,l„, ^,^,,,
toiiii )nn\\ ; f'l/r. I ,-.. li\ r;niii.l:il Marl, '

nuclen> of one --i(!e

«itli the third iiiicIpiis of Ihe ot her ( I'i^. L'"):)) : tlie-e ai'c

<'oi ICC rued in coiijun'ate (lc\ iai ion of I he eves to oikor ot her

^ide. 1 1( lice uheii oiie -ixl h uncle u- is dot roved t Ik [lat i( nt

is I ma Me to turn his eves to I he same side. I hone h the [lower

of (•(iii\cre;ence is nnim|»aire(l. Nuclear sixth nerve [lara-

l\si> therefore causes loss ot' con|nn'at< d'viation of the

eyes to tlu same side and is \erv likeU to li.' associated

with facial parah sis on the same side, w heieas |ieri|iheral

sixth nervi' [laraUsis can>es onlv loss of jiovMr of movement

of the same c\c to the same side.

Tiie >tudclil should revise his kiio\\lede-e ot' the
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;i I I.I I < nil II a I IV 1.1 1 Kills i,r lliisr .111,1 I III' iiiinlilMiiinnL;- I r.iin.il

liriv. Ill llirir ciilllM' tViilil till nmlri tutlnir lrs|(i(l ivr

Irrniiii il imis.

Orioiitation. ()i iriit.it inn ntiiliinl- m -jlicc ilr|>i ml-

ii|iiin till ir ivl.it iiiii til till' iiiiiiil |ii>iiit of till' i\i\ i.i ., the

nosili if ,'111 oltiril is ilrlrnilllliil li\ til" llIU' |i.isslll^

tlirniliili till iiUjirt ami tlir liiiil.il |ii lillt . t lif -\»>^ uIkTc

this liiir lilts III.' r,liiia Uiiii; t lu' [losil ion i.f I Inni mal

DOW

OUT

;ll,,|l ,,| III, nil, 'i ,,| ,,|-i''ili nt
.. J"'l, Ili:i'.'i;iin "f ll"' |,r,ilMl,l''

|

|„. lilii,.- loih, iilar miisrl-s in ilir lliii.l. I'liirili all' I sixth iiiu'l.'i.

ilil.iov (it till' olijrcl. ('(iliMTsrly .-lit nlijrcl -.-nil to l)f

jfr<'jrrt.,l .'.lonu- llir line Jiiiinil^ tlir rclili;il ilil.-liiT uith till-

( )l)'u'(t i\c iiririit.it ion (Irtrriuiiirs tiic rrl,ili\r
lliiil,'ll pollll

|.ositioiis of uIiJccIn to I'.tcli other. Siihjcct i\
'

oriciitiit ion.

or tlir cMict ri I.-ition of the sltuiltlon^ ot objt' ol)i(';-ts t(

oiiisiivcs. Is much more conij)

lU'ciiratc know !( (Iii'c ot

111' cM's 111

lex. (l('[)rii(linn' upon ,in

till' |iositioii of tlir i)oii\ and of

the ImmIv. iUii\iil l;ui;flv from tlir iiiiixul.ir

Corresponding Points, \\1rii .i (li>t;uit oliji't i.'^
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looked !i\ tlic visual axes arc practicallv [larallcl : the

ohjcct t'onii> an iiiia'^c n|)(>ii cacli t'osca ccntraliN. An
ohjcct to one sidiof the oltji'ct looked at tonus its I'etiiial

imam's upon tlii' teiiipoial side of one ri'tiiia and

upon the nasal side ot" the other : these are called

eoi respond inir |)oints. Points on the two iitiiue which

ai-e not corresponding' points in this sense of the term

are called (//,s^H<;«/(^;(j/;(/.s. Ifanohject for., its retinal

iniai^'cs u|)on disparate pi 'nts it

will he sei'ii double (hinocidar

<li|)lopia). If the disparity is

slii;lit thei'e is a tjri'at fi'ndenev

to nio\i' the eves so that the

inia<fes niav 1h' fused. It will he

noticed that the two fovcjc are

cori'espondiny; points.

^^'hen a ni'ar ohjcct is looked

at till' eyes con\eim' the re(|nisite

amount to hrinj^ the two retinal

imajfcs of the object upon tin-

two vellow s|)ots.

Binocular "Vision.—When the

eyes are noj-nial the individual

sees clearK' with both eves flu'

object looked at. 'I'he I'ctinal

images of the two eves an- not,

however, identical. 'I'liis is obvious wlu-n it is remendn'red

that tlieri' is a considerable distance iK'twei-n the two eves.

If the oi)ject is a solid bodv, c//., a cube, the riifht eve

sees a little more of the I'io'ht side of the object, and rice

frr^ii. 'i'he two images are fused psvcholo<iicallv, and it

is this t'u>ion of the slinhtlv diverse imau'es, coediiued with

other facis dirived tVnn! experience, wiiit'' enables the

jKison to appreciate the soliditv of objects. The estima-

tion of till' ri'lative distanci' of objects in or near tlu' line

l-'ic. L'.-,i'. Dia^'niiii of ihr
sixil' imcli'iis iiiKJ il> ir-

liiiidM 1.1 till' miclciis iiii.l

lllr IIIHT.L,'ill,i: liljfCS llf till'

srvi'iilli IKTM'. Till' rrln-

liiiMs caiiiiiit lie acnir.'iirlv

(li'|iicU'(l in mil' iilaiu'.
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of \Wum i> >till more complc-. It probiihly (IcpciuU upon

tlic t;ut that till- iiiiii<;c> of ()!)j(ct> farther or iicart^r than

the oljjcct fixed are situated at disparate points on tlie

retinir. A more (li>-tant ol)ji'(t "ill produce lieteionx uious

(li|)l()|)ia, a nearer homonymous diplopia, as ean he si lOWIl

hv exiH'rnui nt. he (11 plopia IS supi)nressed ni actual vision.

1)11 t it p)roduces a psvclioloiiical unpri'ssion \\ hich is trails

latc(l into appreciation of

distaiici'. IllSUlllCl' 11

It IS

It wil

understood that

accuracv of steieosco])ic

and topical vision depends

uon irood sijrht with both

eves simultaneously.

Convergence and
Accommodation. —When

a distant object is observed

bv an ( inmetr()j)ic person

the visual axes are parallel

and no effort of acc(»in-

nuMUition IS made If

near cbject is obsirved the

eves converife upon it and

an eti'ort of accommodation

correspondiiiii' with the

I'h;. -'."i:f. I)i:i;:riiin of iIp

tiliVi'S friiiii ll IXill IIUI'll'US

wliii'h arc ciiiii't'ini'l in iDDJiitratc

lL'ViMli'>Il "1 til

I noswf .frliull III r 1

s. 1.

l,")U.distance of the object is

iiiadi'. There are various

methods of recordin«f tlie amount ot eonveiifcnce. One very

con\enieiit metliod employs the ///</;. (iii'ili- as a unit,

ipposeaii obje't to be situated in the median line bet\N(<n

it a distance of one metre from them. Then

the olj'iect u ith the centre of

Si

the t wo evi's

the allii'le wilicli the hue |oinniti-th

rota! io 11 ofeitlureve in likes with the median lint iscalleil one

metre aui^le ( ''"i^,'- ''^•">-I")- With an inti'rpupillary distance

ol (iO mm. this aiude is about '2
. If the object is t\so
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uii'trcs Mw.'iv the uiiirlf is approxiniatclv half as jricat, oc

i
III. a. I!' the oltjccf is .")() cm. awav tin- aiinlc will ]}v

!2 m.a. Now, the aminnit of acconiiModat ioii wliicli an
ciiuuctropic ye cxciciscs in oi'dcr to sec clcarlv an oi)ji'ct

1 111. away is I 1), 2 iii. away ()•"} I), .)() cm. awav U 1), \c.

IIi'iici- with an cmmftropic |kts(»ii the

umoimt of coiivfr^ciici', i-irkoiiod in

metre aiij^les, is the same as tlie amount
of accommodation, reckoned in (hopti-es.

'I'he amount of convergence can also

Ik' mea.stnvd by prisms. If an object

one metre (hstant is looked at tliroui;h

a prism with the i)ase directed outwards

j)lace(l 'H'fore one eye, c.//., \hv rij^lit,

it may still be seen as a sini^le object

(Ki.y;. ^J.",.",). Now in order that the

ol)jeet may form its inia<,re upon tlie

fovea of tliis eye it is necessarv that tiie

eye should be turned inwards an amount
corresponding^ with the anjrle of devia-

tion of the prism. Tliis method, In-sldes

affbr(hnj;;a method of recording amounts
of <'onver<rence, also shows that the

relationship Ik'tween convergence and
accommodation is somewhat elastic.

In the experiment described, althonuh

the amount of accommodation exercised

lemaiiis the same, the amount of con-

vergence is altered. Indeed, if the

rclation-liip wci-c (|uite unalterai)li' a hvpernietropic person

would invaiiably have di[)lopia, for his accommodation is

alwavs in excess of the coi responding \ahie of the juuount

of con\irgenci' exerted by an emmet rope. .Moreo\ir, the

po\\<'r to converge would gradually Ik' lost pmi jihs.sh with

loss ot' accommodation in advancing age.

'k;. L'.jl. Iiuiirrani

of till' iiiclri':inL:li'

Cr.. II.. rrlill,-

nl I'niill lull ul' I Ih

1 iulll mill Irt'l I Vr^.
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If ill tlic cxpci-inicnt (It'sciihcd ahovc tlic prism i> luld

Ik loll' the iii;ht cvi' with its Ikw iiiw.uris it will still he

touiid possihlc tit SIT thr ol)ji'rt sinuli' ( Fi<f. 2.5()). Furthor,

;i (listiint ohji'i't is still sirii siiit^li' imiliT tlir sjimi' rniidi-

is if till' |)i-i.siii has oiilv a siindi !iiii;li' nf di-v iatioii.Iioll^

'I'his ran oiilv 1k' atr(iiii|)lishi'd hy artivr diviTifi'iiif of thi'

I'Vcs to an aniuimt coi irspoiidiii^ with tlu' aiiyle of dfviation

f /• / r

li^s. L'.'i.'i— 2.")('i.— l)iai:ranis nf tlii' action of :i<l(luctiiiL' mid nlMiui'tiii!;

[iriMus. l>, obji'ft of tixalioii : ./'. ./ ', left ami rij,'lit fovea' ci'iil rales.

of thi' prism. Tlu' powiT of di\rr<fi'n('i', which may

thi'ivfore Ik- coiisidi'i't'd to hi' lu'^ativi' roiivi'i<fi'iUT, is much

less than the power of convcrj^i'iicc. Just as the diHerence

ill the amount of accimmiodutioii iK'tweeii the far point

and the near point is called the amplitude of accomnioda-

lioii, M) tile difference in converirence iH-tweeii the far point

and the near point is called the uniplitiuli' ni ((iiinTitciirc.

Whereas, however, negative accommodation, i.e., ahility to

see a point U'vond infinity, or in less mathematical terms.
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I

M) h) Hallcii the liiis that a inyopf cdiild m'c cKailv witlimit

<i-|a>M>, i> im[H)vsil)|c, Mcnatixc corisiTiiCiicf, as lias lu'ci

Mcii. is |)(»ssil)lc witliiii small liinils. The aiiiplitiidc of

{oiivcrnciKc tlu rit'orc consists of a iici;ati\i' portion and
a positive j)oition. 'i'lic torniiT is nii'a.suicd hv the

stioniicst piisni, l)ast' inuaids, which can hi' l)ornc uithont

l)ii)diicin<;- diph)pia in distant vision. 'I'lic lattiT is

measured l)y the stroni;-est prism, l)asc outwards, wliieh

<;iu l)e l)orne without producing diplopia in the nearest

possii)U' \ision.

'I"he couvt'ru-ince synkinesis is so coordinated that the

eneri^y exerted is accuiati'ly divided i)et\seen the two
internal recti. Hence it is found that the effect is the

same in the al)o\c expiriinents uhetiier the prism is placed

lu'fore only one eye, or a prism of half the stre'ijrth is

placi'd before each e\c

xiL-
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Strabismus (irr,,t'(/,etr, to turn) oi- >;<itiiiit is n <rciu'ric

term applied to all those conditions in wliicli tlie visual

axes assiiiue a position ri'lative to I'acli otlier different

tVoni that ie(|uire(l l)y tlie pliysiolotficul conditions. Stia-

i)i-.nms niav Ik' provisionally dividi'd into two ,i;teat j^roups:

il) those (iiie to known cause; iU) those Am- to unknown

cause. To the lii'st i^roup helouLj («) those (hie to paresis

or paralvsis of one or more of tlie extrinsic muscles

—

jKintliitic .stnihisnniH ; (/») those due to irre<fular uctivily

or over-act ivitv of individual muscles or i;i<>ups of muscles

— a sul)-group which I propose to designate kinrtic

atydhiHiitiis. To the second <;-roup belong ('/) those cases

which are clmnicterised by the fact that the visual axes,

thou"h abnormallv din-ted, retain their relative position

in all movements of the eyes; they are therefore termed

roiii-oiiiitdiit or rnmitant litraliisiiiiis. Another sul)-gr()up

of the second class is {!>) cases ill which there is lutt-iit

>itr(tl>ixiiuiH or Jtctiiopliunu.

PAKAl.VriC SlKAHlsMIS.

Signs and Symptoms.— (1) LimitKtioii of Moniiwiit.—
In jiaralysis of m ocular muscle the ability to turn the

eye in the direction of the normal action of the muscle

is diminished or lost. In slight paresis the defect m

mobility mav be so slight as to t-scajR' observation

without special tests. In all positions in which the
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;ili(clcil iiiiimIc i- iioi hroiiti'lit aclivclv iiili> play Ilit-

\ iviial a\r> a^^imic lluir imriiial iclat i<>Mslii|).

I,iniitati()ii of niosciiinit i-~ li^hd i()iii;lily liy tixiiii;

the |),tlicnt's lirad and tiHini;' liiin to t'ollou tlic mo\t-

iiitiit- of tlic >uri;((iii"s tinker. 'I'lic tinntr slioiild he

held Milical in IcNlinii' horizontal nio\( incnt--. liori/ontal

I'n;. '2'u. I MaLTaiii of |.iiniarv il'viaiioii in |iiin~i- nf ilic ri'^li' rxli i-iki1

lvilii~. /;. arijif (if |iijmary i|r\ iai i^ui : «. »'. Kt'i ariM iiLilil nodal

iM.inls.

in tcstino- vertical niovcnicnts. An accurati' ru'ord of

the nioNcnicnt^ of (aili r\v can he ohtained by takini;

the field of fixation. 'l"he patient is seafed at thi'

perimeter as for recoi'dino; the field of vision. \Vitli tlie

lie;id fixed and the otluT eve screeni'd the ])atient looks

as far as po.sNiiile alont;' the aic of tlie periiiu'ti'i', tist

tvpes iMinn- nio\cd in from the periphery nntil he is just

able to read them. 'I'he noi'iiial fii'ld of fixation i-- •iliout

50 downward^ and 4-V' in nil other directions.
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W'licn tlic eyes .mic liirncd in tlic direction of tlir norni.tl

,i(ti(in of tlic piiialvM'd nuiM'lc the ntl'cctcd eve rcnuiins

-lationary. It deviato tlierctore relativi'lv to tlic otlur

eye; tiHN ])o>ition is called the pniiiuiii ilrriiitlmi (I'lix.

'2'h). 'I'lic allude of deviation is the antile \\liich the

line joiniiiir tlie ohject observed with the nodal point

makes « ith the \ isiial line.

If the sound eye is covered hv a screen, and an atteiiipt

is inade to fix an ohject so situated that the paralysed

muscle is hroiiirht into play, it will 1m> found tiiat thi'

eye U'liind the screen deviates more than the priniarv

deviation of the |)aralysed eve. For e\am|)le. if the riylit

«\ternal rectus is jiaivilysed and the left eve is covered,

llieii on at tempting to fix an ohject situated to the I'iirlit

uith the rii;ht eye the left eye will deviate verv iniicli to the

iitj,lii, so much ill fact lliat its line of vision is well to the

riii'ht of the ohject fixed. Ileiici', if the screen is removed

suddenly the left evi' will spriiii;; hack to the left so as to

lake up fixation, 'riiisdcviation of the sound eve is called

\\\i' siidiidarii (hriatidii {¥\'^. ^2')H). The reason wliv the

secondary di-viation is crreuter than the priniarv is that

in conjujrate deviation of the eyes the nervous eiier^v In

e(|ually distrihuted Ix-tweeii the muscles of the two eves.

Now tlie effort to take up fixation with the paralvsi'd or

paresed eye is much greater than normal. ('oiise(|iieiitlv

the sound eve Ix'hind the sc rei'ii moves throiitih a irreater

distance than normal, i.i.. throuifli a distance coirespond-

\\\'^ with the excessive effort exerted. This feature is of

ureat im[K)rtance U'cause when well marki'd it distin-

guishes paralytic s(|uint trom the concomitant tvjie in

uliich the secondary deviation is ecpial to tin priniarv.

(!^) lh]ilii)ii<t. 'I'he chief complaint of patients with

paralysis of an extrinsic muscle is oflin that tliev see

ilouhle. Diplopia occurs only over that part of the field

lit flVtltli\ii t (l\l •! I'd tj Ii'|-I1r>li flifi *»Ho/>t-|ul* • ••»i'*i« -tt* »*it^».t.*".i ! I H t 'r tv

11. h;. ;55
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move tlif cvf. If l)<>tli rvc^ itrc fiinct ioiiJil .uid one

(IfviatcN /.«•.. iftlic viMial a\rs arc not parallel in lookiiii,-

at a distant oiiji'ct, or if the amount of coiiMTtifncc i> not

accuratclv adajjtcd to the position of tin' oi)jc<t in near

vision. liiiK'iiilar iliplnjiia rcsnlts. Wluii thi' deviation is

Sezz:

Fn.. l'.">«. Diatirain nf semn.iary dcviiit i.m iii iiar(si> i«t 'he right

cxiernnl rci'tus. S. sciccii in fniiil of left cyo ;
-. aiiL'lc nf

scLuiulary deviation.

due to paralvsis of one or more extrinsic nniscles. tlu' eye

on tiie sound side fixes the object accurately, whilst the

otiier eve deviates. Suppose the riffht eye fixes accurately

whilst the left <leviates inwards, a hriyht. sliarply defined

foveal iniajre is seen with the rinht eye. 'I'he imajre

formed hv \hr ol)ject on the left retina, fallinj-- as it does

upon till' iiiH' jonniii; liie iiuiiai pi)iiu wnn lUc oi.-jlh, iie^
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to till' iijisjil side of the retina. 'I'lic patitnt iM'iiiL: niicoii-

scloiiN of tlic malposition ot' lii> cvt- oi'icnts the oltjcct

>iil)ji'('t ivfly as if tiic eye wvvr >tiait;lit. He knows tVoni

(\|K'rit'n(f that objects wliicli t'orni tlieir iniaj^es upon tlie

iia^il si<le of the retina are situated to the temporal

side. lie theri'fore projects the object with tliis e\-e to

left of its actual position.

This is calle<l liiiinniifiniints

(///)/"/(/(/, iK'caiise the object

•IS seen bv the rijflit eve is.

to till' I'i^ht of the object

as st'cri by the left eye

(Fi- J>.-,J))."

If the left eye deviates

outwards, Jirteroiiiinioiin or

i-rnxsril iU]th))>ia results,

iK'caiise tht' object as seen

with thi- riirht v\v lies

appareutlv to tlie left of

the obji'ct as si'en l)v the

left eye (Fijf. y()()).

In bincK-ular dij)lopia tlie f

imajieseeiiby thesciuinting ,..,^, ^,.-,, i.iM-nui, 01 mmnnv-
.'ft a lidive (false or apparent niuii> .li|,I,,piii. ./.,/',

. , ,. .
,

ri!.:lii fnvcii" ; II. ii', U'fl ;in<l ritjht
nnage) is less (iistiiict tliaii n.»liil points. The ima^'o of O

that seen bv the tixin.r eve f'""""") "' " '" .l'^".i''''<';'l 'i" if "
^ wcri: tlic liivca. /.<•. til II .

(inie imajri') iK-cause only in

the latter casi' diH's tin' iiiiagi' tall upon the fo\ea centralis.

'I'lie anifiilar displact'iiient of the false imaoi' is equal to

the anirle of deviation of the eye.

(!J) Fulne Orii'iitatioii.— It will 1k' seen from what litis

jilretuh' been said that ftilse orientation is ;i necessarv

.iccompfuiimeiit of liinoculiii diplopiti. Suppose that a

ptitieiit whose right externtd rectus is paralysed shuts his

left eye aiid attoiiiptB to lix Hi! objcct situatwl tr-'-vanls the

85—2
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IImIiI. I,<'I Iiiiii im« (|ili<kl\ -''-ilM'.-it llif iili|i'(t witli lii^

(\tiii(li (1 iikIi \ (inner. 'I'lic iiniiiT uill |).i>-. ((tiiMdcrMliU

In I lie lii;lll of t lie ohjcct . 'I'lli^ i> Cilllfil hllsf jirnj' 'il' 'ii .

It (lr|)( lids ii|Min fXiictlv llif -mill' |)niici|)lc a^ tlii' incira-r

(if llic xcoiidarv dcs iat ion. 'I'lic olijrct i> |)r(>|(iltd

accnrdiiiM- to llic aniDiiiil of ii(r\oii> .niiLcy c^ itcd : a-

tlii> is i^iialci- lliaii (liat cm iicd iiiidir iioniial cin iiiii-

staliccs, the uhjcct i^ |>iti-

jcctcd loo tar III tlic direc-

tion of action of llie

|)aral\scd iiinscle. It i^

essential thai tlie liiit;fr

slionld 1m' directed at llic

ol>jecl (|mckl\, ollier\vise

tlie eii'oi' is noticed and

coin|)ensatcd for. I'or

example, if under tlie same

circimistaiici's tiic patient

is told to walk towards an

ol)ject situated at some

distance to the rielit, lie

Hrst stejis too far to I he

riti'ht. tlieii recoe'iiises Ids

mistake and corrects it. In

I-,.. J.;(i.-|.i,i..'rani -f l,..i,,„nv.
,,],] ,,,„..i|vses tlu' patient

iniiiis ((Tiisscij) ill|il'>|ii;i. ' • '

niav learn !>V expel'ieiice

completelv to (•oiii|)eiis;ite for the delicieiu\.

{ i\ I'nsilinii ni' Ih' //(7((/.^ -The patient holds his head

so thai his face is Inrned in the direction of act ion of

the paraU .il muscle. I'or examjile. in paralysis of the

riiiht external rectus the patient keeps liis head turned to

tlieiiti;lit. 'The ohject of tills maiKi'iivre is to a l)ol isli the

diplopia and its allemlant unple.isaiit i ()iise(jueiices as

much as possible. In com|)le\ paralysis the position of

tlie head is still such as to relie\e the diplopia to
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"" "i'"^iiiimn .Al.nl. H,, |m.mIiui, I,.ii,^ .mIoi.i,.! imroii-

(') I '///,,-, ,(,.— \,.rtiM,,, |,,ulinn I., iiJ.il- a. ,111,1 rNCM
Nnniilihu. 1^ -lur pnttly (.. .Iipl,,,,,,,. paillv t.. taU.. ,,n..

.i'<li«'ii. It u,<uis ,|ii,.t|y uli.M 111,. |,aiaUM,| iniiMlr i>

'''I''' "l""i •'"^<lt ilMlf. Wlun tl,..-a/.N lunM.I iVu,,,

tli'n-i.Mi of .•.MT.<t t., tl.at ..»• falM. Incali.,iti..i,, .,l,j,.,.K

"I'l"'"- '" "ION.' \Mll. ii.civa>uii,r x.|„ntv in ttir .luvh.'.ii i.i

^^lll.•l. II,.. rvr IS „M,viM^.. 'l'|„. n..|.l..asant >v.n|.t..,Ms aiv
•"""''"•'••I parliallv l.v all.Ti,,- tlu- poMl i„ii ..f tl,c l„.a.l.
••I- «-..M,|.i,.t, K In >lnittinu- ,„• ,-.n,.nM,-.- tl„. am.tnl rvr.

Ill paialvMs of I.H.n- standii.-, faJM. (.li.nlati.,,, unulually
nas... ,,,,/, sHjual l)i|.l.,|„a al.M, t.n.l. t., ,lisa,,,„.ar ,.V

'>'«<'n«'> l.xstn.ul.lcM,.,,,.
; tl,.. ,,atl..„t l.an.s t.. icr,,.,,,. tli,.

niip.VsM.Mis .Imvr.l fV tl.f :Mr\r,\ ru: ( oMtmct.l.V ..f
ll'"autao„..i,M> „f thr ,,aralvs...l inuxir irpa.luallv sots i„
"lixl. l.i> tin. rfKrt „f iMcrmMMn- tl,.. j.n,„a,-v ,i..^ iati„M.'
Mii.v tlu- ivtii.al JM.ajiV is thus tl.r.m,, faitluT t., tl..-

|>fn|.lu'i-v, ulit.iv the smsit i v,.,„.ss j, K,ss ^,.„/,. ,,. 7,S|^ jf,
Mi|)|)ii.ssii)M is tiuililahd.

pati-ni usually s,.,.ks a.lvi,-.. ..n am.ui.t ..f .li,,!.,,,ia. i„
M.„,.. ,as,.s tl,.. uatuiv „t' 111,, case is „l,vi..us ii,i„i..,iiat..|y
''.>,„ tl,.. stial.isimis .,1- from tl... iiiaiiii.i. ii, u|,i,.|, (I,',.

I"a<l is li.l.i. I„ n,.,st .UMs tins., features aivt„„ si iu-l.t

to (licidc till, .liajiuosis.

(1) 'I'lii' first priKciur,. slmul.l W- t„ cover on,. ..y,. in
'"•''••'• '" «l*t.riniii,. vUu.thcr tl„. ,li,,lopia is uni.,cnlar .,r

bin.Kiilar.

(!-i) Havino- .l..,.i,|..,i ihat tli.. .lipL.pia is l)in..<.ular tli,.

['•'tK'Mt sliolll.l (ix t|„. sUl.M,..,„\ fi„o,., .,,,,1 ,|„. ,j,,|,, ^,j.

li\ati..ii ..f ..a,-|, ..y.. slioul.i U- ,.ar,.fiillv invi'stiua!..,!

('"/'
I>.

-'4+). In ,as,.s of ,.oinp|..t.. paralvsis of oi,,. „r
"lo'v mus,l,.s it may I,.- possjl.l,. to ni:ik,. an ac.nrate-
''''-"••^'^ '' tli<-ol)s,.rNali,)ii of tl,.. ,|..f,.,.tiv.. mox..,n..„ts
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(Uhilillnil Willi iliVCNt JM.il inn ot (In CS.K I |Hi^itinl|s iil lllr

im.i^o tit till- liiii;!'! Ill ilillirnit aic.i-' ot the Inlil ot

hiiiociilar- tixalinii. In lim- ot' |)arisiv t lie < iiH'iint iat luii

tit' tlic inia;^f> i>< t(Mt (ilixiiic to |)cniiit nt tlic xilutiun (it

tlic |)ii>l)liiii liv tlii«. mcan^.

(:}i In -lull casc^ tlir ili|il(i|iia inii^t It.- invest iy;atf(l liy

nunc (Icliiatc trNt>. 'riic [laticiit i^ lak<n uito a dark

nxMii. A lid L!,la>> is |»lacc(l iM'torc onr eve in oiiltr to

(ii>l iiii;iii>li it- iiiiaLCc A iiiilitrd caiKllc i> tlu ii ni(i\t(l alxint

in tile 11(1(1 (it'hinociilai- li\a-

R^
M 4

\

t

n
\

+

n ; \

\

1

Kh.. L'Cil. I>l|)ln|,i;[ r\\:\]\ Inl- llir

iijlil i'\,'-ilial fi.'ctu-. 'I'lir wIp-

li.|iif liiir llir.'ii'jh llii' rliait

sli.iw- Ihc limit iif till- lirl.l, ,,\

~ili'.'lc visiciM Mliil cif ili)ilii|ii;i. till-

lolled Mll''iW~ -lloWtllL' l»'-lli.ill-

t ion at a (li-.tanrc ot'at least

t'oiir leet tVoin till' [latient,

tlie |iaticiit"s liead iH'inu;

kept >tationai\. 'I'lic |)o>i-

tioiisot'tlie iniajroare.'U'cm-

alel\ recorded ii|ion a chart

with nine s(|iiare> marked

upon it ( I'iy;. tl{)\ ). The ex-

amination mav 1h' carried

out 1)\' the surj^eon tui'ninm

the pjitieiit •- liead in \ariou>

directiouN whilst the candle

i> kept stationarv. 'I'he t'ol-

lij lllr fill-'' illia'_''' III illUlT'llI
,

•
1 1-1

l.:iri-.ii the ti.M i.i ilipiniiia. low m<>; data are (ierued

from this examination :

—

((/ ) 'I'he ai' '- of sinij,le \ ision and of diplopia :

(/-) The distance lutween 1 he two imaifes in the areas of

diplopia :

(( ) Whether the images are on the same level or not ;

ill) Whetiier one imai,^' is inclined or both are erect ;

(r) Whether the dijilopia is homonymous oi' crossed.

These data, if concordant, aie siitlicieiit to dia<i;n()se the

|iaialysis. The false imao-e is determined hy the din'ction

in which the inlaws are most separated from each otliei'.

This i, the diicciioii of the normal action of the paralysed
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niiiM Ic. 'I'll, taUc iiii.ii,n- ( all oflcii l»c rrcoMnisrd 1,\ iHiiii^

the tailllcl III III) I U(. (II ll\ IkillH lillcl ; \,y ,n\c||||cr ,,||,,

(\c it can lx' ^Ikiuii to uliicli eve [\,i^ liiiai'-c IhIoiicis

It iiiiiNt Im- niii<iiilHi((| that tl.cNc •i^t^ urr niiit'lv

-Hlijt(ti\r. Ill iiiaiiy c.iMs tlic patients iiiv stupid or flicir

iiitclliHTii,-,. is olisciiivd l>\ iiitracianial dixiiM-; or con-

'''"•'II"' "t till' iMtai;()iii-.tic iiiiis( |i> iii;.\ li(i\c mI ill.

('(.iiMM|U( iitlv llir ahs«.rs arc not infiv(|iiciitlv <lis-

(u.danl.and aci urate dia-nosis niny 1m' c\t rcmclv diHicnlt
III' iiii|i(i>sil)lc.

'I'lir nature ot tlie di|(|,i|)ia and tlie positic \ tin.

J.sr

r^

iA r>

/7

Li r

L

I.IO.

Ls.<

A\

n K
li I r.

Rio

R.so

I'm. 'Jrt.'. WiTii.r'^ iiiiicin.inii' f ir (lijjinpiu in paralv-irs (if |.xtrifi-<ic
(Nulur iiiuvrl,.,. ri,,. ,|,,tt,.,| :,ri-,,w s|i,,ws tlic ivhiii,,ri-.lii|, of lii,- false
iiiiML"' In III.' Iriic for (.'iicli ixiriiisi.' iim-rl,'.

iiii.in-es in each of till nine areas oC the (ield ot lix.itioii

should Ik- worked out hy the student for p;ira!vsis of each
iii(li\idual niiiscle. In pi rforininn- Hiis exercise he should
rely upon his kiio\\led<re of the analoniv of the ninseles

and their conse(|iient action in each position of the eve.

Coiisiderahle inireninty has U'en used to dexise nnu-
iiionics foi' delermininy the position of thi' false niianv.
One of the most satisfactory is sho\Mi in the acconipanv-
in-' iliaerains .Fiu'. 'XiWl], hut the student is even more
liahle to forn-et the mnemonic than his anatomv of the
muscles.
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liiriiiiis til < h/ilar I 'idtili/.'^ix. It'' iuiim-Ic alone iv

ad'cctcd it is i;ciici;ill\ t lie cxtcinal iccliis or tlic MijU'rior

ol)li(|iic. siiici' lacli ot'tlitM' is supplied \)V iiii iiukptiidiiit

11(1 vc.

Aliic'tion of" scM'i'jil iiHisclcs siimiUaiicouslv is iisiiallv

due to paralysis of the third iii r\c. All the cxtriiisii' and

intrinsic niuscK's of one (ir hotli cvrs nia\ be paralysed—
iijilitliiiliiiiijilf(ii<i tiitdlis. If oiih' the e\l nnsic muscles are

affected the condition is called niilitli(ili)i"jilrtii(i crtrntii :

if onU the iiitriiisii' (sphincter piipilhe ;'i- I ciiiarv iniisc'el

(i]ihthaliiiii]'li fiin niti'nm.

( 'oiijiiiiatf jiitr(ili/xi.'< is the term appliid to abolition of

certain synkineses. 'I'luis ai»ilit\ to Iook up, to the riylit

or lei'l, ;>;• d.'ivMi ma\' he lost. Inahilitx' to coii\eri;'e ma\'

also occur. Such defects mitrhi Im' conxcnieiit ly termed

sl/iiijiaKtli/srs.

I'tifdlfisis III' till l-.itirnal UictiiH.—There ' liniitati< ;

of iiio\eiiieiit outwards, and the face is tu d towards

the p.', .dysed silk'. Diplopia occurs on lookini;- to tin

paralysed side. It is hoiiionymous ; the imaifcs .are on

the same level, and erett, hecomiiiu,' more separated on

liKtkiiit;' more towards the paralysed side. The false imati;*'

is slij;htly tilted on lookiiiLi; u[( or down as well as towards

the paraKsed side.

/'f/ /•(////'• 's Ki till' Siijirrinr ( )liliiiiir.—Tlieit' is limitation

of nioxenu lit (low nwards and towards the jiaialysed side;

the face is turned downwards and tou/irds the auiunl side.

Diplopia occnis on lookiiii;' down ( l'"iii,'. '^(i'-i). It is

homoiiN iiioiis ; the false imaii'e is lower and its upper

end is tilted towards the ti'ue imati,('. The distance

l-.elxveen I lie inian'( s and the inclination of the false

iniai^c increase on lookinu; down and towards the jtara-

Ksid side. The |)atieiit has yicat (litli(ult\ in H'oiiit;"

downstairs, and \ertigo is usually a particularlv prominent

s\ iii|ilom.
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]'>iniliisis nj III, Tliin! A',//,.- In complete pjii'.-ilvsi-.

of til.' third nerve lluiv is ptosis, uliid, prevents diplopia.
On raisini;- the lid with the finj^fr tlu' eve is se- ^o he
deHeeted ontui.rds and somewhat downwards, owini^ to the
tone of the two unpuralysed nniscjes. The pupil is senii-

ihlated and immobile, and acconnnodation is paialvsed.

'Ih. re is a sliip-ht dei;ree of proptosis, owinj;- to loss of tone
of tlu' paialvsed nniseles. There is limitation of move-
ment iij)wards and inwaids, to a less dei^ice downwards.
With the lid raised there is diplopia, which is crossed, the
t.'dse imaiic U'lnti' hi<;her,

with its upper vnd tilted

to\i.;i(Is the paialvsed side.

Paralysis of th,. third

ner\e is often incomplete,

and indiv idual muscles niav

ociasioi lly he atlected

ulone.

.Ktiuhiijji. — '"aralvsis of

ocnlu- muscles mav result

from a lesion situated in

any part of the ner\e

tracts from the cerebral

cortex to the muscks. The site inay tlieri'fore Ix'

intracranial or intraorbital. Cortical li'sioiis usuallv cause

loss of syiii'i-^nc mo\ements. ..-/., conjugate deviation, but

simple ptosis may 1k' due to such a lesion. 'J'he diagnosis

itt nuclear and peripheral Ic sions depends largely upon
know ledge of the anatomical relations of the nuclei and
ner\es. I' is Ihyond the scopi' of this -vork to treat the

siibjec' xhaustiMly here. It may be mentioned that

jiaraiy-is of the exiernal rectus, soim times bilateral, is

'"' lo" ill i)abies. li niay Ik- due to the use of forceps

during deli\ery, the sixth nerve being most exposed to

pressure, or to maldevelopment of the iiucli'Us. In the

1 A

J^tT A

,^
'S

'}

I'lu. i!i;;i. lii|,I,,|,i;i , hart f.ir th.,-

liL'Ilt -UliClior iili|i.|llr.
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latti r (MM' llicrc i^ Ions of conitiiiatr (l(\i;itioii to llic xiiiic

side ('(</' |). ">;)(»), ,111(1 llic M\(iitl! iicr\f is iioiiiial. In

ac-(jiiiii'(l >i\tli luulcar paralysis in adults tlic scvi'iitli

iicr»" is iisually iinplicatcd \riilr p. .");}()). In coii'ri'iiital

paralysis of tlir external I'ectiis coiit raetiire of the aiitaifo-

iiists does not occur. Other nuclei niav he nialdeveloped,

or they may he picked out 1)\ the lesions of syphilis,

tahes, or disseuiinated sclerosis.

0])hthahnoph'i;ia may he due to syphilis, taix's. polio-

emcphalit is superior, or in rare cases to other caust's. It

may !« congenital. .\s a proniessiye condition, associated

« ith ptosis, it occurs as a siyn of myasthenia i^raN is.

Other intracranial ocular paralyses are causi'd hy affec-

tions of the hlood yessels— iia'moiTha_i;-e, i'mlM)lism,

thrombosis, <\:c., or external pressure—tumours, hlood

clots, periostitis, <\:<-.

Ocular paralyses may also Ik' due to diphtheria,

dialx'ti's and othiT toxic conditions, injin-y, »S:c.

The prognosis yaricswith the I'ause. Ocular paralyses

ai-e so often early sii>ns of uraye nervous disivise that the

prognosis should always U' uii'ded. Those dnv to

peripheral disi'ase, dependent upon syphilis or " rheinna-

tism," may spei'dily ricover. Long-staiidiui;- cases rarely

I't'coNcr.

Triiilhiint.—Sypiiilitic cases sliould Ix' tri'ated l)y nu-r-

cury and iiicreasiuii doses of iodides, and this treatment

should 1k' applied to all douhtful cases. Sal\ars;ui

(" ()(H) ") should Ih' tried in intractable casi's. Some cases

improNf on salic\lates, or colchicum and iodides. Diapho-

resis may be used, 'f'he coiislant current is chiefly useful

in keepiiiii,' up the metai)olism of the muscles until

innervation is re-estaldished. It pr'ol)ably has little

therapeutic mtluence upon the paralvsed nerve.

Occasionally symptomatic treatment aUbrds relief to

the patient. The diplopia may sometimes be relieved
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l)y Miitalilc pii-nis, l)iit tliis trca' incut i> rarclv of iniich

Use owiiiir |(» the \ari.ili((ii in (lie amount of tlii' deviation

in (litf'civnt positions of llu' eyes. Occasional I v j^ood is

(lone by exercising- the weak muscle with stron<>; prisms

(//(/(' |). ."iHO). In old cases an opiTation mav he indicated,

usually tenotomy of the anta<>-onist with advancement of

the paralysed nuiscle, thus puttiiij,' the affected muscle

undei- Ix'tter mechani<-al conditions. It is only Nuital)U' for

paretic, not paralytic, caso, und should never Ih' adopted
until all otiii'r mi'aus have failed. It is t heri^fore seldom

indicated.

If diplopia is very trouhlesome ai.d cannot l)e relieved

by the mi-aiis suiijfested, spectacles should be ordered with

a ground glass in front of the aH'ected I've.

KlNKIIC SritAIIISMIS.

Alx-rrant forms of strabismus occur as the result of

irritative intrtcranial lesions, and are due, not to paralysis,

but to irregular action or over-action of ceHain muscles,

caused by ime(|ual stimulatiitn of the nerve centres or

nervi-s. Such s(|uints an- connnon in mi'uingitis and
lesions of thi' mid-brain or cerebellum, such as tumours
(glioma, tulK'rcle, gunnna, .Vc. ). The occurrenci' of the

scpiint only during I'pileptiform fits or its irregularity of

ty[»e may render tlie diagnosis from paralytic sipiint easy,

especially when tluri' aic other prominent symptoms of

cerebral irritation. In other cases, especially in the

early stages of the disease, the diagnosis from paialyfic

or concomitant s(|uint may 1h' extri'incly difficult.

NvsrAi.\ns.

Nystagimis (riNrTuCeu', to nod) is the term applied to

rapid oscillatory movements of the eyes, indejM'ndent of the

normal movements, Nshich are not affected. The oscillations

are involuntary, though in rare cases normal nersoiis
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<;m iinitulc tliciii. 'I'licv arc ii'^iiallx lateral, lull vcrlical,

lotaloiv, and iiii\i(l rolaloiA and lateral or \(rt ical UN^tai;-

nnl^ are not uiiconinion. 'I'lie condit ion i> ahuo^t al\\a\>

l)iluteral, tlioni;li ti- movements mav l)e nuicli moi'e

marked in one e\i' llian the other. In >n(li caM'^ it

mav l)e neces.--Hrv to examine the eve \('I'V earetulK'

with the o|)litlialmo>co|ie (eoiiieal retlex, retinal \e»ei>,

iVc'.) U'tore the presence ot iiv>tai;iiuis can l)c deiiion-

>t rated, rnilateia! nv>tii;;imis (lo<> occur, l)iit it i>

|)rol)al)le that man \( )t' tile cases dcMrilx'd are reallv l)ilater(il.

Nvstai;nioid jei'ks, /.c, larger riivthmic jerkiiiii' moM'-

ments, most pi'onoimced at tlie extreme limits of the

normal nio\cments of the eves, siionld 1k' (listiiii;nished

trom true nvstayimis. Thev ai'c not iinconimon in normal

[)eo])le under certain conditions— fati<fue, railwav tiiucllinn',

<\;c. The fundamental cause 1 prohahly (juile different from

that of true nvsta^nius, though both mav occur to<i;etlier.

Nvstae'mus mav he con^-enitai or earlv infantile, or it

mav l)e iU(|uirt'd. These tuo uroups of cases should ulso

Im' (areliill\- distiii^iiisheil on account of their different

pai lioloi;ical foundation. Conijenital and earl\' inlantile

nvstaijinus, /./., nystaii'mus datiiiii; from birth oi' within a

few Weeks of bill li, ocelli's in coni;enitall\' malfoniied eves,

in albinism, and in eves \vitli coiii.i,'enit;.l or eai'U de\eloped

opacities of the medin. c;/., leucoma or jinteiior p()lar

cataract due to ophthalmia neonatorum. The "ause in

these cases is inabilitv to di'Nclop normal fixation. l'"ix;i-

tion is de\(lo|)ed dnriui;' the first few weeks of life, the

e\es iMillL;' mo\ed aimlesslv lid indepelldeniK befoie it is

ac(piired. .\n\- cause seriousiv (limiiiishin^' the aeiiil\- of

macular \ ision occiirriiie- at this period is luible to n'ive

rise to n\ stamniis ; if thecNc is iiliiid, nvstaij,niiis is not

developed. In some conu'enilal cases it is nnpossible to

discover siieh a cause. In a tew such cases ancestors or

nlatioiishave been albinos.
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Nvstjiiriims miiv 1k' ;i<(|iiir(il in iiitancv at'tcf the pci'lod

.•it wliicli (ixMtioii i> (l('\cli)]»('(l. Tliis t'onii occuis in snas-

imi^ iintan>. in wliicli il i> associated with iioddiiin; inovc-

inciits of tlic Iliad, 'llii' noddintj of tlic head iiiav Im'

antfi'(i-|)(i--t('rioi- (adii'iiiatioii), latcfal (lUiratioii). or rota-

lorv. Tlic wliolc sviiiptoni-coitiplcx disappears in time

—one of the few cases in wliicli n\>tai^inus disuppeaiN

^pontaueoiislv. 'I'lie n\ • tae'iiiiis iMa\' <li-.appi'ar in oiu' eve

before the other: siicli cases niav he mistaken foi- triii'

unilateral iivstat;mii>-.

N\•^taJ^lmls in adults occurs in disseminated sclerosis,

disease of the cerehelhnn and of the stinicirciilar canals

(i'.//., occasional]\ on s\rini;inu; the ears). Some of these

(iises show an.'iloo'v with liip|)iis (ridr p. 7^), and like it

;ire prohahlv dejx'iident upon the rhvthniic .activitv of

nerve centres. .\\^tau,'mus ma\ also occur in adult-< as an

"occupation neiii-osis." the commonest form hein^ miners

iiy>t.iL;iiii:>. 'I'liis h.is hi'i'u regarded as ;> mvopatliv, due

lo (-(tiitiiuied strain in unnatural situations, c.*/., continiiallv

lookinii, ohli(|iiel\- upwards. Thi' ex])lanation is not com-

[)letelv satisfactorv.

In conpnital and eaily infantiK' nvsta<fmus tlie patient

is wholly unconscious of the movements, since objects do

not apfK'ur to move. N'ision is usuallv defective in -i)ite of

correction of ei'i'ors of refr;ution which i;eni'rall\ acconi-

p.'iiiy the defect. In some cases of actjuired nvstagmu.s in

adults objects .appear to iiionc.

'i'he proiinosis is good in spasmus nutans and in miner's

nysl.'ieimis if the occupation is chanp'd, thoui;li re<o\erv

is>low. In all other case^ it is bad. thoiiirh it tends to

diminish with ;id\;uicinti; vears. Treatment is thi'refore

palliati\e, consistinn' in correction ot' I'et'raction, wearing

>iii(.!,ed elasses in .•dl)iiusm, .ind tre;itin<j' ;ui\' disease which

mav 1k' ort'seiit.
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CoNCOMI TAVr SlKAHISMIS.

I\ coiuomitaiil >t ral)i>iiiii> flic vi>iial axes, tlioiiuli uljiior-

iiiallv (liiciti'd, retain tlicirahiiornial nlatioii to cacli oIIrt

ill all iiio\('iiuiits of till'

eves. If differs tlieietorc in

this res|)ect fVoiii jiaralvfic

stral)isnuis, in wliicli the

n-Iatioiishij) of the visual

uxi's to each other i'lianges

with every niovenient of

the eves in the directitiii

of action of the jiaralysed

iiHisck' or in the rcsnlbiiit

direction of action of the

])aralvsed nuiscles when

niori- than one is affected.

The secondarv deviation

in concoiiiitaiit s(|uint is

e(|iial to the priniaiy

deviation, a fact which

dentonstrates the ahseiuv

of paralysis ( Kij^s. !2()4—5).

The deviation of the vixial axt's may Im- coiiverireiit or

divergent, the former heiiiji tlie more conmion.

In every case in which the direction of the visual

axes i> aixirant paralvtic sf raiiisniiis imi>t first Iw elimi-

nated 1)\' ftstinij the mo\eiMeiits of the eyes in all

dirtC; !•>!!- ^^ith the Hni'-ev. If thev ;!!-e found to Ik'

f
I-'";. 2ti4. liiM}.'i;ini nf |iriiiiaiv

(Icvialioii in coiiroinilMiii LMiivir-

'.'fiit slnibi>inu>.
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iionii.il ;iii(l tlicif i> IK) ((niiplaiiit of d

<-(>iiclii(l((l tliat there i^ no i)ai-alv>i>.

fliat tliere is <'()iic()Miitaiit M|iiiiit. 'I'l

(liviTf^eiice of tlie axe> iiiav Ik- oiilv appa
appeaiviiice of coinertrcnt M|iiiiil i> x
myopic eyes, of (liveiLr,.|it >(|iiiiif in li\

It will 1h> ohservi'd later tlial true eoiicoi

sijuiiit is most com-

monly associated with

hypennetropia, di\er-

j^eiit with myopia, ('.<.,

t he o|)posite ofapparent

stral)ismus.

A])j)(irni t xtraliiKiinis

is (hie to the fact that

the visual axis of the

eye is very rarely coinci-

dent with the optic

plopia it mav Ih'

It (iiH's no t f<

le coini'l'TeiU'e or

niai ked

ni's sei'n in

rent.

nietii

permetropic eves,

nitfuit convergent

axis (Fijr. a()()). The

^"I(;. 2t!r).—Diagran
tioii ill ((inciiiiiiti

lii>raiis.

optic axis, /.(., the axis

upon which tlu' cornea

and lens are ctntred,

passes throu<;h the

centre of rotation of

the eye and approxi-

mately through the

centre of the pupil. The visual axis passe

nodal point and the fovea centralis, thus

optic axis and making a small angle with it

is very nearly ecpial to an angle which

angle gamma y ; it is commonly spoken of <

angle y. In the emmetropic eve the angli

positive, /.(., the optic axis cuts the retinji

fovea centralis. In hypi'rmetropic eves tl

positive hut lireater than in emmetronia.

ccinvergt'iit stra-

throujfJi tlietil

crossing the

Tl Us angle

1 is called the

clinically as the

y is sai<i to lie

internal to the

angle y is also

In mvonia the
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.•iii'^lf y !< .•iI)>('mI or ncLj.'il i\c. /.( .. tlic \i^ii.'il axi^ ami llif

optic a^i^ coincide oi' tlic latter

cuts the retina external to the

t'oNca centrali"..

No«, neithei' ot' the>e lines can

he seen, and the diiection of the

line ot" \ ision is jndtfcd hv the

position of tlic pupil. Hence the

eTcater the size ot" a positixc anu,'le

y the more the eve will appeal" to

look outuards. If tlu ani^jle y is

ncL;ati\(' the eve \vill a[)pear to

look inwards. 'rheret"(>ic In hiirh

hvpernieti()j)ia there will 1h' an

appaii'iil diveiifcnt s(|iiint. in hiii;h

nivo|)ia an appaitnt coiuermnl

s(|uint. 'I'he lattei- is the more

fff .sti-ikiui;' because the (innictiopic

A|>|i;\i('iii sir.'i- «'yc Usually has a positive an^le y
» /,,.,,,! i,;,xis ^,j. _-

^ ^,,,1^ produciniT an apparent

divcrjfence of 10 . which, lio\\e\ci',

we ai'c accustomed to icj^ard as

the normal position of the evi's.

IIavin<j decided that the case

vision
: () r /, an.'lr 7 j.. „„t „„( of naralvtic sti'ui)ismus.

It IS praclically I'lpiiil '

•11 () 11 //. wliiih can lir it is necessai'v next to show that

it is I'cal. lot niei'clv apparent.

This is casilv done as follows

:

'I'iic patient is told lo tix the

surjfi'on's index tinifir, whi(li is

hel(l up at least two feet from

th( eves. If it is held close)-, as

Fn;. L'Cii;

liisinii

uiioii wtiicli tlic rcfia

tivc surfaces a re cent nil ;

/, fovea centralis ; n

.

niHlal |ii>int : c, ccntri'

iif rotation ; O. point of

tixation :
D '•. liiH' of

fixation :
it « /', line of

incasi.red. In actual

practici' the ltuIiIo \ < h h

is taki'ti from the centre

of I lie impil : // '/ iloe^

iiiit usually pass accu-

rately lliroM'.'li the cent re

of the pupil, so that I he

result is always only

ajiproxiniate. The an'jle

y is to the nasal ^\y\f

in hyp.rnietrMpia an.l
i>, ((, . often done, normal (onver-

cMunrtropia. ..... ,,,,
o;etice wdl vttuite the result. I lie

siiro-eoirs left lltnul o r a ti't'ii is held in front of the
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["'•i'l'tV ri,u;l,t .w: llir left ,.v,. ^^il| nou U. acc.irutfly
(ixiri- I lie (in-.r. Tl,,. mtc.i. is tlicii „i()\..| m, a> ti.

i(.\cr tlic IcCt .'vc. tix.itit.ii U'lii-r i,„u taken up l»v flic

nj,'l>t tyc. If III.. ri<r|,t ,.y,. i,u>vi> inwards <.r out wards
at the moment ui.en it takes np fixation there is a true
M|innf

; if it remains ahsohitely motionless the scpniif is

appai'enf onlv.

Ilnvin^r now eliminated Ix.tli paralytic and apparent
stnibismns, if is almost certain that the ease is one of
true concomitant scpiinf (see, however, p. .-)74). I,,

eoneomifanf s.jnint one eye maintains fixation while the
other is udviTted or ahverted. If in the test jiist described
the Hxino- eye is covered by the screen, the deviutinj,' I've

f,'eiierally moves outuards or inwards thron<rh an an<,de

eiinivalent to the anjrle of the (ieviation in order to take
up fixation. At the same time the eye iK-hind the screen
moves inwards or outwards throiij,rh exactly the same
an<,de (sicondary di-viation). If now the screen is removed
it will ovnerally Ix- found that fixation innnediately reverts
to the first eye. Such a case is usually termed one of
tiiiilafrral utruliixntiis. In some cases fixation is still

retained by the second eye. If it is so retained for a
considerable period, rjj., whilst the patient blinks several
times, the scpiint is said to Ix" alternafin;!. Inquiry will

then frenirally elicit the fact that the patient sometimes
M|uints with one eye, sometimes with the other : indeed,
this may Ix' noticed whilst watchiiifr the patient. Occasion-
ally patients with alteniatin<f strabisimis can fix with
either eye vohmtarily, but usually they are unconscious
which eye is fixinjr. Concomitant sipiint may Ix- constant,
or occur only at intervals—y^^/;,*,//,..

It has been mentioned that when the fixing' eye is

(oveied uith the screen the deviating eye usiialFy moves
M) as fo fake up fixation. In imilateral sijuints of long-

J *'*' !r:*>i iOiilV— Cliui Villi UIHV
>t;uidina' this eve

u.v.
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Ik- iiiomiI into llir |ii iiiiarv |)(i^ili(>ii In moxiii";- tlu' lin^^rr.

a coiiilil ion "liuli i> called i < i , iil i n in ulimi [inl< |i. .")(!!).

Since it onlv occur- u illi markeil (i(\ial ion of loiii; .tan(liii<f

tlieie i- Mciierallv Ho (lillicultv in (listiniinisliiny; it t'liini

a|i|)uri'nt >(|nint.

In iMftorniin^ flic |»:clii.iiniiiv tc-t h> eliminate paralytic

stial)i>nmN it will often Ih' foinid tlial in t rue coniomitant

-ijuint with considi lahle deviation the eye- do not move a-

niucli a- u-iial in the direction opiio-ite to that of the

deviation. 'I'lni-, ni convermnt -i|nint it nia\ Ik' \e:y

diliicult to net the eve- to nio\e outward- a- iinuli a-

noriiial, -o that the niarj^iM of the cornea lie- under

the cxterMal canthu-. Similarly in di\eri,^ent -(|uint it

Miav Ik> \erv diliicult to ect the eye- to move inward- a-

nnich a.- noiinal, -o that the inar;j;in of tlu' cornea i-

well (oxeri'd l)v the internal canthu-. 'I'hi- defective

movemi'nt i> commonly attributed to " in-ii!liciency " of

the exteiiial oi' internal recti re-jjectiveh . In convery-ent

-tial)i-mu- it i- probably due. not to any defect ni the

external rectu- or it- innervation, but to the fact that,

lixation beinj;' dependent upon one eye, there i- little

stimulus to outward movi'ment a- -oon a- the point ot

lixation ha- pa—ed bevond the field of fixation of thi-

evi', /.»., a- soon a- the nose cuts of!" vision of the

fiup'r. In manv -uch cases the eye will move out com-

pletely if the fin<;er is moved lapidly. In diveroiut

strabi-mus di'tective inward movement i- sometimes {\\\v

to iiu'ihanical cau-es, \ i/.. the si/,e of the myopic eye

It has already bi'cn uu'ntioni'd that in concomitant

strabismus there is no diplopia. It may be pitsent in

the earliest stati'is, but is invariably absent in thi' later,

'riiis is dui' to i)-vchological suppression ot the image of

the si|uintiM<f eve. In most cases suppression i- aided by

uelua! ili'fcil, u-uallv ametronia, in thi- eve. but it i- not
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llic ( (>m[il(tc (Niilaiiiil ion. ^incc ^ii|i|ii(NNinii of t lie im.iifc nf
llic M|iimt iiiM- (.\,. i, aUo llic rule in allcin.it iii;^ v|iiiiil,iii

"Inch IhiII, cxi •> aiv tiv(|iiciitlv (niilr nonn.il oi- have Hie

^alll(• .lcj;iic of am<ti(»i>ia. Siippicvsion i> (l(.iil)tlfs> aided
III all caso by tlic |»fii|)li(ral situation (iftlic iniaf,'f in llic

M|iiintini; eye, hut tlicic is no doiiht that the scat of
s'i|)|iicssion is really in the brain; that is, in the intcipre-

tation of the stimuli reachinjr the hiain fr the cvi's

those derixed from the s(|inMtiM<,' .•ye aic delilHiatelv

IK'jilectcd. 'I'hc ability to e\cliide the impnises derived
ti-oni the s(|uintini; eye is an important point in atlemptinjr
to arii\e at the rationale of coiicomitant stral)isniiis. It

tolious (Voni this fact that [K'ople \\itli convcrjfent s(|iiint

lia\e only imiocnlar vision, or, at most, \efv inn;; rtect

binocular \ ision.

Kxcept in alternatin^r strabi.sniMs the vision of the

s(|iiintin^r ,.ye is ixarly always very defective, which is

partly due in most cases to errors of refraction. In con-
verifcMt strahisnnis the eyes are nearly always hviH'r-

nietropic. with or witliout astigmatism, and ofti'ii the

s(|iimting eye has jrreater ametropia. Tliere can 1k' little

flonht that some snch inlu'rent defect mav detirmine
which eyi' will deviate, thonjrh it is prolwiblv nj'vi^r the

fundamental cans*' of the sipiint.

In some cases the vision in the s(|nintin<; eve is

detective Uyond any explanation derived from objective

defects—ametropia, X:c. In some siuh cases there is

reason to InOieve that the defective vision dates from
birth

—

miKii'itital aiiihli/opia. In all nnilateral .s<|iiints of
lon-r standinff, wvy defective vision in the Mpiinting eye
is the i-iile. It is commonlv attriixited to the prolon'red

suppression of the imaij;es derived from this eye, and is

henct' called (tiiil>lt/npi,i r.r tiKujisin. This explanation is

not altojrether satisfactory, since cases are well known in

WMU'll \ls,lin) ll'iw htiwr Iv ,.,.!. .,1... I 1.
-v^ IT It Ifti : >•

-• i 1

•vi;i:p;;-[i;!:;i ca
I

;i(j-
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vrl i- (jnitf uo.hI iithr mu ( isst'iil o|>.riiHoii. 'I Ik- mmom m

111, :iml.l\..|>u r\.' i- utti II iviliKril I.. (i(i(>. Mini m.iv !>«•

iv.liicid to (omilinu- tiii'j;"-. <'•'-'- ">•' i.(.>vri\ ..f M-;lit

jiffcr l«>^^ «>r tlif ti\iii^' <•><• lia\r Imtii ncnnl.d, l>Mt

iiiifortiiiiatflv tl.l- rviiii (crtuiiily ilnr> not iiiMiiiiiMy

follow. 'I'lic viMial acuity may Iw i;ivnt.r in tlic faUc

position tliun when the ivtinul iniauv t'alU ii|»on tlic Ii'Mh

((((. iilric ti\atioii uith " fal-' macula"). All power ot

lixjitioii inav Iw lost liy tlic anililyopic eye.

It has jihvadv li.cii mentioned tlial llie i;ross movcm<nts

of the c\es are iieailv or ijuit.' |« ric( t in concoMiitnnt

stiiihismus. 'I'liis applies eipially to dyiiaiiiic convcr-^'ciicc

.-iiid accommodation. The eyes start in an al)noniial

position, and normal iiio\eiiieiits are superposed. 'I'hiis. in

tixiii!;- a near object, the normal amount of dyiiainic con-

venience is superposed upon tin alinormal static con veriiei ice

or (li\i'r<feiice.

Coiieomitaiit strahisimis ahvays coiimienees in childliood,

nvnerallv in infancy. It must, lio\ve\er. Ix' carefully dis-

tin-rnished from the s(|iiiiitiiicr which iiormally occurs

durin-i; the tiist feu \Mcks of life. Ix'fore tixatioii is

developed (//'/. p. '">")(l) ; tiiis is not concomitant. Many

imp(ntant factors in the iftioloj^y of concomitant strahisiiuis

are kiiovMi. and a proper appreciation of them is essential

to rational treat iiu'iit. No theory of the fuiidaipeiital

causiition which has yet been advanced satisfactorily

I'xplaiiis the condition.

Attention was early drawn by Donders to tlie conmioii

association of converecnt strabismus with hy|)ernietropia.

lie explained the relationshii) by the fact of the norma!

association of convere;eiice and accommodation ((/-/<

p. .');«)). Hvpeniietn^pes have to exercise an I'tVort of

accommodation to see distant objects, still iiK.re to see

iu..ir objects. The etVort of accommodation is associate<l

;.. ,1... .„.>i,.mI i..is<»!i witli a corresDondiiiii' I'ftbrt ot
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In

ill\(|;,Tll(C. If tliiv rillr U' Mi|)|i<iMil Id hulil Muod Ini

1\ |»llll(ll(»|M ^. IllC >tlnll^ IHCOIIIIIKMlalioll |||,1\ Ih'

rr^Jinlcd ;i> iiiciliiiH aii clluit iti' (((intiicciK i ulnch is

(•\ctssi\r Cor the actiial |i()iiil of' tixalioii. 'I'lic Iiv|mt-

•"••i"'" i- tlicictoic ill a (lilciimia. He iiiiisi (.jIIkt

coinciL, a((in!it(l\ tor llic ul)|i(l, in uliidi cum- lie will

not accoiiiiiKnlatc Milliciciit l\ to vc it clcarlv : or lie

iim>l ac(<iiiiiii(Klatc acciiiatciv for il. in wliicji <aM' lie

"ill <t>ii\( lijc too imicli. Tliis will caiiM' lioiiioiiv imoiin

diplopia, iiiiIcNs lie altic to sn|)pnNs Ijir iniai,fc of one
tvi', "liicli i- cxactiN uliat the |)ati(iil witli (•oii\ci<'-(iit

^tiahiMiiiis ijocs.

|{t'j,'ar(liiil,' (li\ci!^rcii(c a> iicjralivf (•oincr^ciicc. (In-

a>M>ciat ion of (li\(i-^r(.|it >tral)iMiiii> with iiivopia is

fxplaiiicd hy tlic same tlicorv.

'I'licrc is no (|ucstion that this factor is one of ^nat
niiportancc. as is shown i)\ the cure of sonn- cases of
s(piint hy siiitahic corrc'tiiif,' glasses. It is not, howcvir,

the fundamental cause of s(piint. for if it were, (1) all

uncorrected hypennetidpes would have to scpiint ; {'^)

there would Ik' ametropia in all cases of concomitant

sfral)isnius. 'I'lie latter corollary is found to Ix- false,

for consciirent stral)ismus. other than apparent struljis-

mus, is occasionally found to 1k' associated \\ith invopia,

and in alternutiiiK strahismus there is often little or no
ametropia.

In spite of these facts the i,n-eat importanci' of the

association In'tween accommodation and fixati nust l)e

sfronjfly insisted upon. Convenient strahisnuis most

frei|iiently develops Ix'tween the aires of two and six, /.c,

just at the period when the fixation of near objects

throws a strain upon accommodation. If is oft* n |M-riodic

at this stajre, and noticed only when near ol)iects are

looked at. Moreover, there is an iiiidouhted teiidencv for
1 1 I •

I ! II .. ..."
ol I III! \ei i;elii siiablsmus to(HI I a.ti -
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(liinini-.li«itli :i<iv. /...,\Nitli tlic .limiiuil ion of M<T.,inm<Ml,i-

ti(ni. Tlif ivliitivc intVt(|Ucii(\ of coincrmnt Mjuiiit m

iulultN coPipaivd with it> fiv.iiuiicv in cliiMnn. cinnot l)c

,.x|ilainc;i x.lcly hy the fa.'t tl.at n.anv caso un.l.T.t;..

MiccvNsfnl treatment. It may Ik' remarked that tht'

.•.mhlvoi)ia i)erM>t- ni the tormeilv Miuintin;: vyv :
hence

;,, .very case in which satisfactory ol)jective cn idence

of the Cans.' of defective vision in one eve cannot Im>

discovered, the patient should \k' aske.i if lie iNcr

s(|ninted.

As alreadv mentioned, lirealer ametropia in one eye.

opacities in the refract in-r meiha. intraocular disease, and

M. on. are ne\er tlie hmdamental cause of st rahisnnis.

thouiiii thev may determine the particular eye vvhich loses

fixation. Tliis is (specially the casi> when concomitant

s,,uint is preceded by latent stjuint (r/.r.). It is easy to

underst.an.l that when then- disturbance of nniscular

i.|uili')riuni which can onlv .k' (.xercome hy special ell'ort.

any slight defect in one eve may determine the develop-

ment of a ma; ifest s.piint.

'I'he ai)pli«'ation of DonderV theory to diver<;-ent

strahisnui-. asMuiated with myopia has Invn mentioned.

Here, since near objects are seen vvith little or no

accommodation, the impulse to converH;ence is too weak.

Since infants are r.arely myopic, this form of diver-rent

s,|uint does iK.t develo}) in early childhood. 'I'here are

other factors l)esides <leficient accommodation which tend

to produce divei-ence in myopia. One is the lu.rhanic.al

conditions of the myopic eyeball, wliich. bein.u abnormallv

lar<re and lon^r, adapts its.'lf to the axis of the orbit.

Kurther. the int-rual recti act under mechanical dis-

advantajri^ from the same c:uise. Moreover, in very hiuh

myopia tlic^ far point of the eye is so close to it that it is

i.npos.ible for couvern;ence to b- effect ual it becomes

impossible to se. the object u ith both ey.s at thi^ same
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time. Tlic Ix'ttcr eye is tlicn used and the other is

alloucil Id take lip the |)()>iti()ii (if rest, wliicli i> iiMiallv

(iiic ot (livrri^ciicc. Siicli a stial)iMiiiis mav remain

Iteriddic tor near «ork only tor nianv veais ; in otlier

caM'N it Immohu-- (•oll^tallt.

Spontaneous cure rarely it' i'ver occurs in di\er<fenf

stral)isnius, wliicli teiidN to increase xvitli an-e.

Coiicoinitaiit st ral)i>iiiiis lias proved n fertile field for

conjecture. There are several points iMarint,' upon the

siihject which are ohxiire. Mich as the development of

fixation and of hinociilar \ i>ioii, the occurrence of con-

genital amhlvopia, and of ani-

hlyopia e\ anopsia, and so on.

Many theories -elating to these

points ha\e lx\ n stated and re-

stated so tVe(|uentlv that thev

are accept((l as facts. In ri-alitv,

many siw not susceptible of

deiiionstration, and none have

Ik en proved. The theorist

on strahisiiiiis accepts the

" facts " which fit his theory, and rejects the remainder.

'I'he prevailinti' theo'v at the present time is that

strabismus is due to defect of the fusion faciiltv, or the

capacity of combiiiinir [)svch()l()<ricallv tlii' impressions

dei'ivi'd from the two eves. Some authors j^o so far as to

hypotlu'cate a " fusion centre " in the brain. No one will

deny that the fusion of the imajres derived from the two

eyes in binocular vision is an act in (•oiisciousness, and that

it has a physical basis. 'I'his physical Iwisis is a set of

/Kciiivitcly co-ordinated nerve impulses. Hinooular vision,

then, dep( nds upon tlit' acciii'acv of co-ordination of these

impulses, and this is a function of the nerve-complex as a

whole, not of anv particiilai' "'centre." It is iiide<'d

possible that the st r.abisiiuis is laiised bv iiico-ordination

70"

Kin. L'<)7. |)i;ii,'raiu <.( \hi-

|icl«llinll nj' tlu> PnriH'lll

nMlrx as ii triiiilr I') lliL'

iiiiLrlo ct llie M|\uiii.
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of tlu' atlrri'iil iiii|)iilM> :i|M)n "liicli liiiiociilar M-ir,;)

(lc))fii(l>. tli(>nii;li tlii> acUaiiii- []„ iiiic at lolotiV of tlii'

(IIm'/isc '!!i! lirtic. It i'' jll^l as proljahlc that tln' inco-

ordination or tli'licicncy

of tl " aitlrcnt iniouUo

i> a I'csiilt of till' sti'.'i-

l)isniii>, "liicii is itx'lt

line lo some other eaii>e ;

(M- l)oth nia\ l)e (hii' lo a

'.'onnnon eatiM'.

In e\er\ ease of con

coinitant >trul»isnnis tlie

unj^le ot tlie deviation

sliould l)e measured. >o

thai the etficts of treat-

ment may 1m' accurately

ol)sei\ed. A louijh in-

dication of the aiijfle of

the s<|uint canlK'ohtaiued

fi'om the position of the

corneal icHex wlien liylit

is tinown into the eve

«itli tlieophtliahnoscopic

mirror ( i'iir. Uiu ). 'I'he

liifht is tlnoun in from

a distance of alxjut 1 wo

feet, and tlie |)a:ienl is

told to look at the

nniror ; an infant does

this riMexly. In the

fixing v\r the coiMieal rcHex will he in th( centre of

the pu|)il, or slitfhtlv to the inner side if tliere is a

lariie anule y. to the outer side if there is a neiratixc

angle y. 'I'he light is then turneil on to the scpiinting eve.

IfihereHex is ahout half-\-.a\ hetweeii lae centre of !he

Fl(..l'tls. I »iiij,'r;nii of I'ripsllcy Smitli's

tiipi' lor mcasun'nt; llie aii.'lc nl'

sciuiiii. li, ri^'lit eye witli iMornal

M|\iiiit ; I., left eye: O, oi)litlialmo-

srn|ic ; () K, !.'ra(luntfii tape: V.

tixaticiii iiiiiiii (oliscrvir's rni(.'i'r);

\V, nciirhi. Tlie anu'lo iiicasiiii'ii is

() I. F, uliic'li i< (inal to O 11 1!', tin;

MiiL'le of t he sitiiril.
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[Mipil :iiu\ tlic coiMciil margin, tl'ci'c is a dcx iat loii <»t'

al)()iit 'JO^ ; ifil is at tiic coriii'al iiiar<riii. al)()iit 4-;°. Tliis

test is oiilv a I'oiiifli (inc.

Tlif in'st tol ill cliildrcn is witli IVicstlcv SniitliV tajK-

(Kij:;. '^()H). It consists of a ta|H' 1 iiictri' or (iO cm. loiij;-,

\vitli a riiii; it cacli end. 'I'o one lin^ a second tape is

attaclicd, liaviiiir a taiiircnt scale upon it. 'I'lic f^radna-

t ions .lie, of course. diHl rent, acconliiijr to the lentrtli of

tlie first tape. .\t tlie other end of the taiij^ent tape is a

small wei<;lit. Tile measurement is carried out in the dark

room. The free rinj;- is held l)v the patient or an

assistant on the cheek immediateh 1k-1o\v the fixiiijf eve.

Tlie snr^ji'oii passes one (ini^er of the hand, which also holds

his ophthalmoscope, thronifh the other rin^. and keejis the

ta|)e taiit. With his disenjfaifed liand he holds the tanirent

tape at ri<rlit angles to the distance tajie, ut the shiik' time

holdiiiir up tlie index tini:;er as an ohjecf of fixation. The

liyht from the ophthalmoscope is tlirown into the sipiintiii^

eye, and the patient is told to look at the fixation fiii<fer.

This is moved aloii^- the taii<rent tape until the corneal

reflex is in the ceinre of the pupil. 'I'lu- Him;le of the

s(|uiiit is then read off' or tlie tape. Tin- (hrection in

uhicli the tanijeiit tape is held, wlu'ther to the surtieon's

ri^Iit or li'ft, depends, of course, upon the side of the

s(piintin<f eye and the nature of the s(|uiiit, whether

convergent or diver<fent. This test is hv far tl' best for

small childri'ii of anv vi't di'vised.

The aiiii,le of dexiation can also he pieasuiX'd with the

perimeti'r (!''ig. J2(i!)). 'I'lie s(|uiiiting eve is placed at the

centre of tlie arc. and the patient fixt's an object xi.r nirtrrs

iiicdii, situated sli<rhtiy over the position of the ordinarv

fixation spot of the perimi'ti r. The jirc of the pe neter

is turned to the hori/ontal position on the side towards

wiiieli the sipiintinif eye is directed. 'I'he siirifeon passes

a -andle flame aloiiif the an- until the corneal reflex is in
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tlic (('Mtrc of the conicii of tlic M|iiiiitiiijf eye. Id tlicii

it on tlic ate. If est iviiH'

I and

.fft f tilI'l'ad^ oir tlic aiii^lc ol flic >(|

acciiiacv i> doirccl, tlic aiii.dc y s lionid l)c iiica-urci

d for. It is done 1 )\ CO \criiin the xtiind eve and

iiiakiiii;- the patient fix the fixation spot of tlie |»criiiieter

with tlu' s(jiiiiitiiitf eve. The caii(lle tlanic i- a<iaiii cariieil

alony the arc until the corneal i-cHe\ i-- ai;'aiii in the

centre of the cornea. The alible y i-> read of!' on the arc.

The iiiethod is not suitahlc for childien, and can only lie

eiii|iloved "itli in-

telligent adults.

One ol )iecl ion to

it is the tendency

to (ix the ordinary

fixation spot of

the perimeter in-

stead of a di-taiit

siKit in the same

Inu' <)t \ ision. If

stakmistake is

luailc errors arise

more uai licill irlv

'.I. M :i-iirrini'ii t c.r Ihr illrjlr nt' -..iiiilil

by 1 \\f piTiiuctir.
I) e c a 11 s c

coiiNcrift

itl

t h..

uiioiint ofdvnaniic

nee exerted in these cases is not always the ~ inii'

1IS wirti normal eves

The anii;lc of dexiation can also he coineiiientlv

measured on a taiiLjent scale set against the wall, the

corneal rt flex of a candle Haiiie Ix'inn' attain used as a niiide.

'J'k iitiin lit. The routine treatment of a case of

concomitant con\('rii'en

follows :

—

t stral )isiiiiis in a child is as

1 ) Uecord the distant vision of each eve if the child

not too voune'. the aii'de of the de\ iat ion, ^c. Order

injf. iitropini, 1 percent., three times a day for at least

111
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fmir (l-ivs. At tlx' end of tlii> iicriixl cstimutc llicciriir

of ritV.ictioii l)v rctin()M'<)|)y .iiid ((niHrm tlir n>nlt siil)-

iicti\rlv if |)()>sililc: icliiiiicc >li()nl(l 1h> pljuid i>ii tlic

ivtiii()-((>])\ lallur than on .sul)jccti\. tc>t>. Auain

ni(a>uiv tlic !\]\'j\v of the Minint, which i> hkcly to Ik'

lc>- under at ro|>in tluin witliout n iny<h'iati<-. Ordci- the

full convition for constant use. A sniallcr correction for

llie elUct of atro|)in.sh.)iilil Im' made than in hy|)ernietro|):a

without Mjiiint. If the erroi' is considc ral)le I Usually

-uhtract onlv O'") D for atropin instead of 1 D: if the

erior is >niali I order the full atro|)in coi'rection to >tart

with, (ireat care nnist 1k' taken tocoireet all asti<,nnat i^ni.

opeeiallv in the Miuiut intj; eye. 'I"he jjatient is told to

retiu'u in a month.

If the child is les> than two years old I do not order

iila»es except in rare caM's. Some surgeons ord«'r them in

all cases. 1 pi-efer to eliminate acconnnodat ion hy keepin^f

1m)|Ii eves midei- the iuHuence of at ropin : the 1 ])vr cent,

ointmen' need 1k' in-tilled only once a day. The child

should 1k' examined at i-eijular intervals until it is con-

sidered ad\isal)le to order ijlas.ses.

iti) After tlu' tjlasses have In'en used constantly foi' a

month the child is ayain \annned. The vision is tested

and the anu'le of the s(|uint ai^ain measun-d. The treat-

ment now depends upon the condition of the vision in tlu-

s(|uintin<f eve. If. .•>> is usually the casi, this eye is

and)lvopic. an effort should '.X' ma<le to iinp?-ove the vision

in it l)v continual exeri'ise. In ordei- that this eye may

Im' Used ' le other nuist Ix' prcvente.i fiom seeinif, or at any

rate from seeinu clearly. It may 1k' d mic hy pl.iciiiji; a pad

of cotton wool under the <ilass in front of the tixinj;- eye for

a certain period, '.'/..
J

^ hour, thieeor four times a day.

This method is liahle to Im nei;lecte(l or cairieil out

inefficientlv. .\ hettei method is to order the in.tilIa*ion

of atropin //;/('///( _/(<•///;/ '/// "/////. once a day. This I've
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"ill llitii McncralK' Im' umJ tiiiK \\>v (listiiiii vi^iiiii, llu'

Miiiiiitiiii^ eve U'liit; iiM'd tnc M'ciuy; riritr ()r^('ct>. Tin-

cliild i> cMuiiiiicd .•it iiit(r\!tl- of a iiioiitli <»r tuo, and aiiv

improNrmciit in vi>i()n in tlic >(|nintiii^' eve, a> well a> anv

clianLjc in the antjlr of d(\ iat ion, cuictnllv I'ccoi-dcd. 'I'lif

t rifitniciit ri<|tiiit> uatcliini;, a> in MinR' cax-' tlir d(\i,iti(!:(

U'conics t ran.sf'cficd to the alropiscd eve, and tlic vision in

tlii> eve niav deteriorate.

(:}) 'riie t'urtlier treatnicnt depends m|ioii the si/.e of iiii'

nnnle of de\iaf ion. tlie condition of vision in the s(|iiinlini;

eve. and a \arietv ol otiiei- taclois which diHef in each

case. II' there is unv evidence of some de<^i'ee of l)ino<'nltii-

vision it niav he advisahle to attempt to cultivate it l)\-

nrtliiijitii- liiiitiiii'nt. This consists e.>sentiallv in s|K'ciallv

devised stereoscopic e\ercises. It is excessively te<lioiis

and seldom snccessfiil. It has, hovM-vcr, one ovcrwlu'lminj^

aryument in its lavou'', vi/,., that \\hen siiceessfnl it cures

the s(jnint. 'i'he ctn'e is complete, /.<., the patient is

placed in the same condition as a notinal person ; his eves

are straiifjit ami he has hinocnlai' vision. No other treat-

ment can 1m' said to cure the disorder. The e\es can l)e

|)ut strait^ht, hnt this cnres onlv the deviation ; the otiiei-

elements of the disorder remain unnttccted. I 'nfortunatelv

ortho|>tic treatment succeeds onlv in >crv favoui'ahle cast's,

and tlun onlv aftei- prolonj^ed and very persevering; efforts.

In the majoritv of cii.ses it is nsi'less to attempt it, und in

all cases it is useless unless carried out svsti'nmtic/dly and

llioioni;hl\. I''oi' the details of the treatment monoj^i'aphs

on the siihji'ct must 1k' consulted.

Oi'tlioptic treatment mav demand operative |)rocedure

at this staire oi' even earlier. If ortho|)tic ti'eatmeiit is

considei'ed hopeless or has been al)andoned the further

ti'.atment eoiisisls in continuance of thai descriix'd uiulei"

(h and , .). hut the (|Ue- ion of the ad\ isahilitv of operative

interference has n(»\v to be considered.
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(I) Ojuriitiiiii. — Siiii;((»ii> (liffiT m) iniicli in tlic

|iriii('i|ili'> wliicli infliii'iicr tluiii in iidvisint; ()|>*'i'at ion

and in the natnic ol IIm- <i|irr.'il ion rni|)lo\('(l tlial it

«ill 1h' lH>t to (li's(til)c tlic trcatnitrit wliicli I ii(lo|)t

nivsi'lt'.

It' the (li'\ iation i> 10 or lc» tcnotomv of the intciiml

ii'ftiiN (if the >(|iiiMtinjr (xc should he |«rt'ornicd, under a

trcMi'ial aMii'>tlictic if nico^ai'v. 'I'lii^ will cimt tlic dcv iat ion

or rcdnii' it to a nc<rlitril)i<' (|uantitv.

If till' deviation i> more than 10°. advancement of the

external rectus of the xjuint iuf^ eve, usual I v uitli tenotomy

of the internal rei-tn-of the same eye, will lA' necessarv.

This operation should l)e peiformed undei' a j:;eneral

auii'sthetic only in vtrv rare cases indei'd only in oisc.^

in which orthoptic treatment is indicated. The o|)erHtion

should therefore 1k' |)(istp(»ne(l imtil the child is old

enoui^h to 1k' o|)erated upon under cocain. 'I'he a^e varies

with tile indiyidual ; some (piite youn<f children, c.'/., undi'r

ten, submit well if judiciously managed. Tiie operation

is (|uite painli'SN, except when tension i^ put upon the

nniscle. It is almost impossil)le to avoid sjiirht tension

duriuff certain stages, hut it need only Ik- nu)mentiiry.

The objection to operatiny; under a 1^1 neral aniL'stiietic is

that the position of the eyes varies so nnich in different

stai.res of anii'sthesia that it i^ives no criterion of the final

position ath-r the ana'stlietic has passed off \ery ifood

rtsults lan, however, Ik' obtained by an expeiienced

o|Krator if he keeps firmly in mind the amount of tlie

deviation and ijfuoivs the position actuully prcMiit undei'

the ana'stlietic.

The treat mint of alternating concomitant convergent

^(|uint without apprecial)le vrvw of refraction is purely

cosmetic. These patients have no binocular vision, and

it is Useless to atfem|)t to develop it unless the c.lsc is

s( en when the patiiiit is \er\ young, or immediately .•ifter
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the v(|iiiiit li.is Immii (li'-l UDliccd. r>iially llnif i^ coii-

sid.raMc ilr\ iai ion, mi llial an a(l\ anci nitnl ()|i(i al ion i>

i((|iiiM(l. Il sliduld l»r |ii)>l |Mint<l until a [Kit'cct iv-iilt

can l)r i^iiaranticd, i.r., until tlic opcrat ion can Ih' |uitoinicd

w itii local anii'^tlic-Nia.

'I'lic ticatin-'nt of ( onconiitant divcipiit >tial)iNnnw i-

>inuliir to that of the conxcr-Mcnt t\|ic. 'I'lic rctVactioii

niu-<t Ih' (if^t cant'ullv coiitct. d. and it is ad\i>alilc to

order a full correction for con-.taMt n^e uiile» the

nivopia i- \ei\ liiiih. 'I'enoto;iiv of the external rectus

is seldom indicated in tiies<' cases Ixcause the iHiiedt

derixed is too slinht ; an external tenotomy will not

collect much mole than ."> deviation. Advancement ot

the internal rectus s||ould Ix- left in most ciises until

i^ can Ik' |)erfoiiiied imdei- cocaiii. No o|»eratioii is

a(i\isal)le in very hiuh ;;rades of myopia, since the si/.e

of the eve iiiav reiidt . success mechanically im|iossilile

{ritlr iinni).

I' divere-int strahisimis over-correction is indicated, for

these eves show ,; oriat tendi'iicy to revert to theii- former

position. Ill coiiveiLjent strabismus the deviation should

Ih' fullv corrected onlv in adults on account of the

teiideiicv of the de\iati(»n to (hmiiiish pari |)assu wifli

the Ions of accommodation w"/' |>- •"»')(!). .Moreover,

sli<rht convern-eiice is less uiisii'litly than divcrifciice.

Divergent Strabis us other than Concomitant and

Paralytic, —'riieie are casis of di\eij;iiit xjuiiit which arc

not pandvtic, nor ari' they strictly concomitant. Some

are vi'iv iiearlv allit'd to the true myopic divergent s(|uiiit

and niav arise from it, « .r/., the divergence of the v\orse eye

after liinocular fixation has Ueii completely ahandoiied.

Similarlv the mechaniial diveincniH' of extreme myopia is

neither concomitant nor paralyt .

.\iioth(r form of divero-euce. allied to the unilateral

diverneiice ill unc(|ual mvopia, is met v^itli occ.isionally in
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Miu toiiii ol .'iiiisDiiicI i'<)|ii,'i ill wliicli llic (lifi'ciciicc in

icllllcl Kill lllluccll lllf |\ (»('\C-> is iriial. Ill tlltM- <;|stN,

w liicli arc mIiIoiii siis(([)t ililc (it lull collect ion (/((/- p. -"yW-i},

one c\c oiil\ is Used for ti\ation. It is not siii[)risin<r,

tlicict'orc, tliiit tlic iiniiscd t-yc iissimics a |)ositioii of rest,

uliicli is iisiiiiliv one of (li\ei-;feiice. It is more siii'prisiiijr

that relati\el\ few siicli cases ot' anisoiiictropiu (li-velop

a niaiiifest s(|iiiiit. When a sijiiint is (le\clo|M(l tlie [latient

not iiifrei|iieiit ly conipliiiiis of diplopia, wliicli is tlic more

ti\iiii; tlie less tlie (li\erjieiice. Tlu'se cases are ditficiilt

to treat. I'l-oloiiyed use of tlie fullest possilile correction,

aided l)\ stereosco|)ic exciiisi's, should lie tried tirst. If

it fails teiiotoniv of the external ri'cttis of tlii' divciifine;

eye may elt'ect a cure in sli<rht deviiitioiis. In other cases

an adxancenieiit is indicati-d ; in such cases extreme

delicacy of iiianipiilat ion is re(|iiired. ()|K-ration iiiider-

lakeii for cosmetic reasons iiiav sometimes iiidnce or increase

diplo|iia by approximating; the true and false imu<fes ; it

is Usually pernianeiit in these cases and e\ceediiiid\'

distressiiiLC.

An e\e ii;ay diMii^e as the result of ovfr-elU'ct from an

iiit<riial tenotomy. Such cases were at one time not

iinconimon, owiiiir to an attempt Umi^ made to ohtaiii a

i;ii:iter <ffect than can Ik' r«'asonal)lv expected from the

operation. This is only attainable l)v liln'ratiiij; the

muscle very freely from 'IVnun's capsule ; it is thi-ii prone

to sli|i hack so that it fails to become re-uttaclu'd to the

i;lol)e. The s(|uint therefore resemi)le.s completelv u

paialytic scpiint. The muscle will usiudiv Ik' found

imUdded in the tissues lyin^ under the caruncle. \Vhen

the attempt is made to move the eve inwards the caiiincli'

is seen to be actively ictracted. .\ii advancement o|M'ra-

lion shoiiK' be performed, but perfect .iiovement is si-ldom

ii'i^'aiiied.

I'inalK. .a iilind eve diverifes sooner or later.
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I,\IISI Sill \ lll>\ll ^ nil I i I I I IIDI'IIIIKI \.

It i-. tiiimd III Mdiic a|i|ianiit 1\ lutriiial |hi^(iii^ that III

the v(rt(ii tot (/((/- |>. .")(!(•). \\li(ii tlic >(ii III In niiiovfii

fi •foi ! one CM', tliat (\C IIIOMN liif|it 1\ iii«urii> HI

niit«uril> to Kirjiiii !)iii()iiilar ti\ati()ii; it' t!ic -.iiiiii i->

placed i'l trout of tlic otlici- cvc and tlicii niiKucd, tlii>

c\c alM> moves sliirlitlv iiivvards oc outwaids rcs[»ccti\cly to

refrain tivatioii. Wlicn hotli cso aic tixiiiu tlicrc i^ no

deviation. Siicli a M|iiiiil i^ called a latent M|iiiiit, or in

opposition to tlic normal condition of ortliopliitiia, lictero-

plioria. If tlic latent M|iinit is one of convci'rcnce the

condition is called eso|)lioria. of <li\er

Sometimes one eve is higher than

Hcncc exoplioria.

ht ion

Is usiialiv called iviM'rpnoria

the otiiel' ; thi>

as a matter of fact it i>

impossible in these cases to Ix' siiic whether there isahsohite

hvperphoria of one eve or hvpophoria of the other, tlii'

ctmdition iHinji; relative onlv.

It must he concluded that uiieii the eyes art' screened

Ihev take up a position of rest, the extiiiisic muscles

ext'i'cisintr mcrelv their normal tone. In cases ot latent

(piiiit the position of rest is no* orthophoria, with the

I some (i( V latiivisual axes parallel, hut heterophoria. uifl

of tile axes. Durinj.; normal vision the rei|uirements ot

hinoculai- vision demand a suitahle readjustment of the

Ik- hrou'dit idM)ut onlv In toiiii'visual axes, wlucli can

contraction of certain muscles— in esophoria of both

external recti, in exoplioria of lM)th intiinal recti. 'I'his

involves a perpt tual strain, which often manifests itself

asthenopia. As mijilit 1h' expected the deviation is liahle

to U'conie manifest in conditions of hodily fatigue. Some

periodic s(jiiints are due to this cause, and the periodicity

mav Ih' verv rhvtlmii( . 'I'hus a child may stpiint in the

eveiiiiiii; when he is tired; after a i^ood nights rest the

luint has disappeared, and may not return until the
sc
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( oNcoMrrAVi" siuahismis. >i I

-(toikI or lliiid (I.iv, llic m'I|1hm<i' iK-itii; .icciiratiK rrpciiftd.

()tliii 1,'iti'iil N(|iiinls ^JM' III) lioulili' until scliiiol tinu-

,irii\(s or .'iiliill lilr i-> nuclitil. line t In- ilcnmniU of" iirni'

^|^ll>ll iiK riM><i' tlic >liiiiii. No N\ iii|iloiii-. aiiM' |i<'i Ii.'1|in

until .-ittrr I'cailiiiL; or writiiiLT tor ,'in hour or two. 'I'lini

'• tlic Irllci-. MciM to run toilet Imm." 'I'lii- i- dnr to rcljixii-

I loll ol tlic oM'i'st raiiK'il inlisclr-. ; tlir cvf^ liloiiMlitaiilv

a•^Mnll(' the position ot' list, ami (li|ilo|iia, wliicli i> not

iraliMil as actual iloiililc \isioii. caii>cs Miirriiiu; of the

print. With .an cH'orl the hhirriii!.; i^ omicoiuc. IiiiI

c\ciituall\ this hccoiiics inipoNsililc, hcidai lie siiper\eiies,

anil the work lia> to he

aluuidoneil.

.\nat\sis of llie (.IMS

>liow-' that slicrht e^o .ind

e\o-p|ioria ari' (|iiiti coin-

moll anil jj;i\e rise to little

or no t roiilile, w hich i> not

ililliciill to inilerstaiiil w hen

it is reiiieniliered that o\cr-

aitioii of hoth internal recti

is jdiysioioeical in ordiii.'irv

coii\ert;ence on near objects.

'I'liese liiuscles are tlierefoic .•icciistomed to act lo^ethcr

and little strain is felt. 'I'he same is true in less

deifree of the external recti. Onlv when the deviation is

LCreal — ;">"— lO"^ or moic - is asthenopia frecpientlv lire-

sent. N'eiy slijrht de^i-ees of lii/jxTjiliarid, liowi'ver,

almost iiivariahlv cause extri'iiie discomfort, for in these

cases oNeractioii of museles which are not accustomed

to work toe;ether is uec-ess.ary 'n ordei' to keep the \isual

axes in the same |)laiie. I'or instance, in the primary

position of the eves there must he overaction of one

superior rectus and inferior ol)lii|ut% eomhiiied with over-

action ot' the other interior iiitiis and superior ol)li(|ue,

D.E. 'i'i

Vu:. -JTO. M;i.l.ln\ r,.,l.



W\

-f V ft-, ^'i Kf ,; T -.?
"

',~^*-' r'* •

,-^J' -> V >"
'.IF .r r 1 -^ -

^.,,'/-v;;.f;»^'f^

..'Jv:

m



MICROCOPY RESOLUTION TL.T CHART

ANSI and ISO TEST CHART No 2,

1.0

I.I

4 =, Ijlli o Q

3.2

i.
1136

II

2.5

I

2.2

\21

1.8

1.25 1.4
III 1.6

^ /APPLIED IM/1GE Inc

r-= -Chester. New torii 1*609 USA
^= '16) 482 - 0300 - Phone= 'I6i 288 - '^.989 - ra«



r,Ts i)isi;.\si> oi" iin. r.VK.

i : U

and tlic iva<ljii-tiiiciit in otliri' |)()sili()n> of t lir eyes must

l)c \{-\\ coinplcx.

It mav l)i' ini|>('>-<il)lf to (liM-o\(r sUmIiI dcniviv- ot

li.l.roplioiia In tlif ^(icrii l(^l. Morr dclicalc tr>ts li.uc

tlicrcfoiv Ihtii di\iM'd. All depend upon di^,•l>^o(iHt me;

I he I wo eve>. >ini|)le>t method !> thid ot >o

allerinu' tiie a|)peai-ance of the icimal nnap. m one e\e

that it ail'ords no stimulus to fusion with the imae;e of the

olher e\e.

'I'lie patient i- placed •^ix metre- from a candle or liriL;lit

-pot (if iiiiiit in a dark room. A Maddox rod ( I'ii;-. :2T(M.

uinch con-i-l- ot four or fixe cylinder- of n(\ uia— -ide hy

side in a l)ra>- di-c. i'- placed in the trial frame l)ef(ire one

eve. 'The -|iot of lii;lil Men throiieh the led (ylinders

appear- a> a lone- red line. If the (ylinder- are placed

with their axes iiori/ontal the red line will lie \ertic-d. It

there is ortliopiioria tile l)rieiii -pot \\ill appear to !»• in

tlie centre of the xcrtical l((i line; if tiiere i- e-o- or exo-

pliolia the red line will lie to one -ide of the spot. 'l"he

an<de of the de\ lation i- measMicd hy theslrenuth (d'the

pri-m whi<ii it i- nece->ai\ to place in fionl of the Maddox

rod in order to i)rine- the red line and thc>pot toiivtiier.

The n.aluie of I he de\ iat ion i> indicated hy the |)osition of

the i)a>e of the pri-m. whether out or in.

'I"he .M.addox rod i> then turned round -o tiiat the

cylinders aic vertical: the red line will now lie horizontal.

If there i- no hyperphoria the line will pa>s lliroU!j,h the

hrie-ht -pot. If theic i- liv|»er|)horia the red line will

he below or altove the -pot /icconliue- as the |-elati\e

liv|ier|ilioria is in the eye. with the i-od in front of it or

in Ihe other. The amount of deviation is measured liy

the streueth of the prism i'e(|uired to correct it.

'I'he (lev iatioii in latent sijuint is ciften dilierent in near

vision from that ni distant, so tli.it lioth must lie tested.

The deviation in near vision is testtd liy nuaus ot a
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M.-i.ll(>\ , <i';ilr 1" luciisiiri; hirciil insiilli.:,rrii\v m , xi'c^-. of ciinM'ig<'rire

:\t the 'lisliiiicc (if L'.') i-iii. "Mil a |iii~i;i > f Ii''' o'.,'.. ir" deviati'iii c.r

li il( lia.-c upwaicln lii'f(;rc tlie 1{. eve. I he tijure t<.) wliicli tlie

lii\v.'-t .iriow plinth iu.liriitc.s iiMlruTCi'^ tho :iiiii.iiiir of latent coii-

vi_T>;'Mi<'f (hhifk letters) .ir divetiretn'O (red k-ttei-s) which may tw

(jtrsunt. I'lio lijiii-e> uiulii' ih'i waved liiiu life teens (ten. I'.vi'lve,

tliirieen. Ac(^J and ihr capital leltiMs, .\. H. (', I >, lepresent metre

aii,L;le.s for an interuculai distaiiee of lU nun. ; if the lower arrow

[loiiit to hhiek \ tliere i> 1 metre an-le (1 ni.a. or 1 .\1 i of eun-

v.Tgenee. if 'o hlaek It, L' ma., .Ve. Tlie |. tinted niatror nnder the

i.uiiil>Hi-,s 1^ mtriKiiietiil l/i ensure aeennite aeconmUHlntioli foi- the

di~t:in.;( •>'> em.i.
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CO.VOMI'IWNT STUAHI.s.Mls. r,?!)

si..vialcanl(l'lut.. XVIII.). A Mnn.c, ,,,,•.,„__, j,,,,^ i.,o__
i> l.l.ur.l Ikim. ,|o«m „r up I«.(;,n. ,„„. ,.v,, I„ ...f l,„,,l„„i.i
"" •"'•'."- an. ,.xa<tlv in ti,. .an,., srrfi.al li,,... In
.M.- or ,.x„-,,lH.na the Inurr am.u ,,ui.,t> to a iMMnlMr
'1. tl... u|.|,.r srnU: 'I'liis „n,nl„T u\u's tl... an-l,. „C
•';"•;" "'"••'' '"'>• '« ••"'i(inn..,l l,v .•,.„nt..m..tiMo-
tlic .I..Mati..M u,||, a prisM, has,. i„ ,„ „„t l^.f.,,-,. ,„„. ,.y,.

"

l{<'.si<l..> tlu. actual n,..a.s;,r..nu.Mt of th,. .Irviati.,",, in
l.-it.nt strahisnnis th.. .\vvuii\U of th.. nn,M.|,.s inv.,lv..,l
nIiouM also h,. t..sl..,| !,v fon-ino- th...,, to a niaxin.un,
.Hort au-ainst prisn.s. With th,. pati.nt s,.af..,| six MK.tr..s
'' " '•I'""'' fl"' •"i.'l"'M I'lisni, has,. ,|„w„. U.f,,,,. rh,.
n.U-ht ...v.., still p..nnittino- of.si„o|., vision, ,^\u-s th.- ran-v
ot sMp..nh,.t„,n of that vyr. SnlHln.ti.,n an.l a.l.huti.M,
'H" '" "i.'Hs.in.l n, th.. san... n,a,n...r. .\.l,ln,lion ..iv..s
less (•.....onlant ...suits. Th,. normal linnts of sup..r"an<l
sul)-.lu,.tion a.v 1 -.V^ t„ 2-:>°

; of alxln.tion 4^ to . >

'

All,,.,! to th..s,. ,|,.f,.,.ts, thou-h n..t stnVtlv .sp,.akin..- a
Ht,.ut s,,un.t, IS insutfi,i,.n,-y or u..akn,.ss of" ,.onv,.r.r,.nc.,.
t w.ll Ik. ,.,.v,.al..,l l,y th,. ..rclinan- t,.sts of „,„to,. I.Jan..,.;

It th..,.,. ,s nm,-.. ..xophoria ,„• l,.ss ,.soph,Hia in n.-ar
v.s,„u tj.an in .listant thnv is insutfi<.i,.nc.v <.f c„nv,.,.i,..n....
I hi- ctft,.(t <aus,.s asthenopia i,, ,U'nv work.

Trr,t>nn>t.~-T\u. low,.,- ,|,..,,,„ „f ,,,„,,,„,-,^^ ,„„, ^,, .^

l-s c.xt..nt of ..xopho,-ia, ,-aus.. „„ syn.pton.s an,l n..,..l
".. sp,.,.,al t,.,.at.n..nt. Slight ,.xoph,.,.ia oft,.,, ..aus,.s
jy.npt,Mns ,n you,,^ a.lnlts ,nud. ..n^ajr,.,! i,. ,.„„• wo,.k.Ms ,...|,..v..,l l,y suitahl.. p,.isn,s, l,as..s i„ ; if H„. ...„..,alhmlth ,„.p,.„v,.s. o,. fh.. a.nount of n,.a,. u,„.k is ,li,ni„ish,.,i
tlu.pns„,s ,.an b,- .lisp..„s,.,i with lat..,-. lIvp,.,-pho,.ia is
.....St hk..|y to ..aus.. astl,..n„pi,. sy,npto,„s. It i. ,.„n...,.t,.,|

'•; •"'''•;•".- ^'"^••''>'" P-i^'"^ t" U. ,.o,„l,i,„,| „itl, t,,,
i^lass,.s wh„.h..o,.,....t any ,..thuti^,. ..,.,.>,•. If th.. sph,.,.i..al
••rmr ,s suHi..i..ntly .....at tl... p,.is,..ati,. rWrrf ...av he
<>l.tan„.,l |,y ,l..eent,.in. the |,.ns..s. Th,. total p.isn.atie

37—

2
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,.,r(.i- >li()nl.l I).' .lixi(l'«l .M.ially Ixtu.vii tlic two .'vrs in

„nl,.,in.n- tlir ...rncli..n. 'I"luis. if lli.iv i- liv iMrplini ia ..f

:J" ;is iiuaMllvd 1)\ a '> |)ri>m. W.lsc (\o\U\ lutoiv the l.ft

eve, a )ri>in ot U i- onlcivd ImIoiv cu li .yc l)aM' up U>v

lii,.'riji'hl. l)aM. .rnun tor Hi.' l.ft. Wli. ii Ihis treatment

,l,)(s not MKceed. and tlie (le\iati(.n i^ eoii^ideral)!.',

teiKitoMiv of till' sn|KTi(.r iectu> may 1)' iiece>>aiy. l>iit

Mich (HMN an' rare, and oixnitive inteifereiice ^ll.)llld lu.i

Ik- liuhtlv undertaken, tor it is apt to Ik' di-appointini;.

'I'iie rational treatment of lai -;e deoive> of .mi- or e\o-

plioria consists in exercisino- tlie weak muscles apinist

prisms. Tliis is usually only temporarily heneticial, but

tile muscles can l»e kejjt in yood order l)y re])eatini;- the

exercises at iiiter\als. 'I'lie asthenopia can !«• relieved hy

..rdcriiii;- prisms to correct the ileficl, /.. .. |>risiiis with

their liases diivcfed ill the opposite M'llse to those Used

for exercise. 'I'his siiould 1m' a\oi<led exce|tt in sucll

cases as those already mentioned, since it lieiierally lends

t(, increase the detect, so that stronp'r prisms lia\e io 1m'

onlcred from time to time. In severe cases operatne

interference - tenotomy - may 1h' indicated.

Iiisutiicieiicv of coii\ern-ence may he treated hy prism

exircises. 'I'lie follow ini;- simple exercist' is often suHicient

witiiout ha- ine- iccouise to iirisiiis. Any error of retrac-

tion is corrected with glasses which are ordered to 1k'

used constantly. While readinn- the patient irradually

l)riiius the hook nearer and nearer, until tiie print iMcomes

hluired. He then slowly moves the hook hack toordinarv

readini;- distiiiice. The process is repeated. At about

every tenth line the jtatient looks into the distance, s(» as

to relax liis accommodation and converevuce. Two or

thice pae-es should 1m' read in this manner three or four

times a day for several weeks. The course is repeated as

often as necessary.

If coiivi'iticiice traininu tails pri.siiis, base in, must be

ii
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(iidcrcil Nvilli llir iiudiiiL;' i:;la^s(--. Can' iiiiist 1m'

111)1 lo (i\rr-( (iri((t |in'>l)>(i|ii.'i (//(/' |). ."jlJfS).

Ink • 11

i )i'k.n \ I iu\> (IV nil.. I''aiiii\mc Mix i.i->.

Tenotomy. Iiisliiii>i(ut> i((|iiii(il ; s|it(iilniii. lixatinn

t'orccpN, -.( rai)iMiiii> luitik, IciKttoiiU'

Mi>M>is. I prclcr a tlat tciiotoinv luiok

(M(i(Mtiil(lN"|)att(iii) "> till' ordiiiarv litiok

witli a l)iill)(tns lud. Local aii;i'>t licsja

Mitliccs ill all hut \( rv voiiiii;' iiiiticiils ;

a tew (Irop- of adrenalin (1 in 1,()()())

may Im' instilled with advantaifc. I

ii>iiall\- Ntand altovc the j)ati('iit"> licad

in all o|Hiati(iii> (III tlic extrinsic miisclo.

'I'lic ((iniuiK't i\al >ac liaNiiiir hccii

(lonclii'd, and tlic speculum iiisi'ited,

the conjunctiva is sti/ed o\tr tlie

muscle and a \irtical incision, tS- 1)

mm. loni:;, is made uitli s( issors. It

must Ik' I't'iminlHTed tliat the internal

nctiis is inserted luarest, the external

tai'th'T, Ironi the coriii'al mai'nin {riilr

|). .'JlJl). The tissue undi'ilviiii; the

c()n|imcti\u at tin' lower lM)rder of the

muscle is then seized witli the torceps

and incised, care iK'iiiu; taken to hold

the scissors so that tliev are tantjential

to till' li'lolx'. If tliis is properly done

'IVnoirs capsule is opened. 'i"he hook

is MOW taken in the rii^lit hand, which

still retains tlie scissors, and the |)oiiit is introduced into

the openinii,- in 'reiion's capsule. It is passed hack wards,

(hen upwards Ix'tween the muscle and the sclerotic. In

this maiKeiivri' the point of the hook must 1h' kept tirmlv

ai^aiiist tile gloix'. The point of the liook appears at

V
\

fULL~SlZC

f(iri'i'|is.
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till' n|i|i( r hordi 1 of lite iiiiim Ic. It is IVccil t'nini ;iiiy rtiii

jiiiiit i\al nr sill) ( (Hijiiiict i\;il I issiic « liicli iiia\ cnxcr- il . 'Ilic

hook is drawn t'oiwards iirilii il liis

close 1111(1(1- I lie iiiscit ion ot t lie lilllsclc,

lint inidnc 1 1,1(1 ion must not Iw cscitcd,

as it causes si\eic |iain. 'I'lie hook

is I laiisH rred to tli" lell hand. 'The

point (it one itiadc of the scissois is

introduced alolii; the hook Ixlou the

tendon, and the nniscje is (|i\ided

iM'twcen tiie hook and the sclfiot ic.

'I'hc hook should he introduced aijain

and mo\e(l ahoni in siuli a nianncr

that anv attachments uhich remain

mav 1h' caiiiiht ii|i and (li\ided.

A |)ad and l)andai;c are uoin tor

two (lavs, the eve iH'inii' freely irrigated

w ith horic acid lotion.

With the e\ce|)tion of a small

I'll,. -.'Tl'. Silc'nik's puncture in the con'umctiva tiie

n...llr li-Mn. '
: elwhole operation can l)e perlornieii

sul)-conjnn(ti\ail\ hv an expert. 'I'liis method has tlie

a(l\antat;(' of prexcntiii^ir so much retiaction of the caiuncle

in tenotomisini;- the inteitial rectus as usually follows teno-

tomy hv the o|)en method. It is less

V v"^'"' //; '''''•^' ""' ^liji'ldlv more danu;erous.

'I'he retraction of tiie caruncle in the

'' open method can l>e counteracted hy

jy^ inserting; a conjunctival suttiic (silk,

Kn;. L'::>. Cuim.I W). ()), which howexcr lias the dis-

llC'illt's I'T ;iilv;llirr-
, i ,

•

.

. i I

„„,,,, sizr Nn. -i
advantao-e tiiat it must he removed in

No attem|»t should e\er Ix' made to obtain a

o-reater etlect from tenotomy of the internal rictus

than 10 . of the extinial rectus .*,
. If a greuter eflect



( ()N{ OMir.W'l' SIHAUISMI >. .-)H;J

i^ (li'silrd ,111 .'ulvaiici'llirlit nl'llir DiiiMilii'lit imh-I Ik' iht-

Icii'iiii'd.

Advaiicciiioiit I11-.I I iiiiiiiit> II i|iiin(l ; ^|»i ( iiliiiii. Ii\;i-

liiili t((|(t|i-', l(il()l()in\ xi^Mil'^, >t r.llll^lllll-. hunk, I'lilicc's

MiKaiicfmcnl t'(ii(c|iN ( rii;-. !27l), iitcdlc lnili|<r
( I'iy;. 'llti),

(•iii\c(l medio (No. !J) ( I'lii. !,J7;5i. I'rincc''- .uKaniciiicnt

IcMccjis li.ivc line >iiii>(>l|i liladc and iiiic aiiiiiil willi >liarii

^|iik(-~ wliiili |ia^> IliKiiin'li liolc^ III llir ^iiiiMilli Itladc

^^ll^ll llic liladoarc locked. 'I'Iiim' Iimiius arc u>iiall\ made

K,. 274. |li;i'jr;ilii i.f :i(l\ :iiici'iiiiiil . i|iiT;il inir

ill riniit aii<l left pair^. 'I'iierc i> no iicce»itv tor lliis: it

need >iiii[)l\ Im> l<'iileiiilMred that the snioolji l)ia(le iiiliNt

lie [laNMci lielow tlie iiiiixje. The lM>t needle holder i>

tile one titi'iired ; it has narro\^ jnwx, so that the >hHi|ilv-

(•ur\i<l iiei'dlo are not lirokeii l)v their |ii-e>siire.

Apart t'roiii exceptional circiiiii>tances (riilr p. '>'!',i),

advancenient should al\\av> U' pert'onned iindei- local

ana'stliesia. A tew drops of adrenalin <I in 1. ()()()) should

lie iiisiilied just iM't'ore coiiniienciuL; the operation.

'I'lie conjunctival sac having; U'cn douched, a mask of

sterile gaiizi' is placed <)\tr the face (Fij;. !^74). A hole is
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(III in it. o|)|in-itc 111!' i\r to Iw (>|)(r,itt(l ii|M>ii. 'I'Ik'

>|M( iiliiiii I- tli( M iii>. rl.il. 'I'lif p.itmil > loM I" l"« l^ III

till' iv(|imv«l ilirctidii. .,'/.. in u|Hr.iliiM4 u|m.ii IIm- riiilil

(Altrnal ic(tn> tt.uanU Hic Kit. A v.rliial iii(i>i(>n i-

iii.hIc ill llif tnujiiiKtivM Kxcr the iiiM iliuii ot tlir iiiiixli'.

,1^ ill tiiiotninv. A ivctanuiilar tiait (if « imijniK t i\ a i- tluii

(li ,(t((l ii|i, parall. I lu.ri/nnlal inci-ion- lirinLi- iiiailc liciii

the ciiiU of tlif \( rtical iiiciMoii. 'I'-iioii - caiiMil.' i- Hmm

iiuiMil at till' low.r noidcr of tlir iimimIc and tlic liook

li,„lii(((l a^ in tniotoiny. Tlir |)oint of the liook i>
III

fired from -iil)foiiinii(ti\al lisMif in iln- --anic manner.

'I'iie Miioolli Made of I'linee's foiceii> i> |)a>M(l aloii^ tlie

hook, wliicll i- tliell removed. 'riie foire|i- are eloMil, and

locked l)V the ^\)V\\vj: catch. Tliey aiv handed o\er t(. the

care of the assi-talil. The |iatieiit isliieiitold to look in

the o|)|)o-ile diriction, the eye heinir ke|it >teady liy the

,i»i>taiit with the advanceiiunt force|)s. 'I'he inteni.il

rectus i- then leiiotomiNed.

'I'lie exNrnal rectn> i> now t( iioioiiiixd by cnttini:; witli

the MisMH-N Ik tweeii tiic I'lince's foicei)> and t he Ncleiot ic.

'I'hc niUM'le i> thoroiieiilv tVeed from the M-lerot ic and

held vertical l>v the as>i>t;int. without iiitdne tension.

The next >ta"'e coMNi^ts ill UiM'l't ili^ the Ntilclies (silk,

\,,. 1). If the rijjlit external irctii> iN t)ein^r iulvanced

the ^tilche- are |)a»ed from the imiscle towards the

cornea; if the left, in the reverse direction. W'c will

siinpose for thi' sake of dcMiiption that tin left external

rectus is U'in^ ()|)er;ited upon. Thi' needle is irrasped hy

the holder .ahout half-way In'tweeii flie eyi' and the middle

oftheiKiid. It is passed into t he episcleral tissue ahont

;5 mm. from tlie cornco-scieral mai'tjin. It must 1m'

diii'i'ted almost periKaidicularly to the i;lol)e at first, so

that a firm scleral yrip is obtained. Tins is the most

important and most dillicull step in tiie operation. The

needle is hroun-hl out about 1 mm. from its point of
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rill I III ilolll'J, -II ji|r>-llli' llll|~l Ih 1 Arltiil 111 till

(I'.ccIkUI lit llli- (lll\r ot llii iiiiilli ; it till |ili>>lir( I-

I Aillril ill till ilinrlMiM lit .1 rlliilil nt tilt .ili ii|' llic

circli' of ('iir\ at illr lit tin- iniiijr till- l.il li r « ill llir\ il.ilily

luiak. 'I'lii' llliililli stitili In invltnl (il^l. (.<., 'Ill IliiilIi

!-< lilt I'liililrril III till' Ml'dluliii'.'it iiiii lit till liori/iilital

nil riiliaii iit tlir cuiMra. Ila\iii^ nlilaiinil a lit in aiitciior

liiilil Mir lurillc i> a^aili ^•|a-|M(l l)\ tla- liulilii. tlii^ liiiir

man r ll> v\f. 'I'lir iiii|s( |c is IpIiI .ntlcal ami |ilarril

Millirw liat (III till- ^tlrtrll. Tlic mrilli Is ilisi rl ci I (Ml tile

IKisliiior --mtacr, a> tar link a^ |iii>sii,|i-. I| is |(ass(<l

tlii'iMinli the iiiiiMir ami ((11111111(1 i\;i ami the tiiiiail is

ilraw II tliiniiL:;li.

'I'lic otlicf \\\(> >titcli('s aiv iiisci'tcd in tlic sauic nianniT.

one al)o\c. tile otiicr hclow tlir lii>t. Instead of hrinj^inix

tlicm tliroii^li tlic niiixic ami (•oiijiiMct i\ii as iH't'orc tlicv

sliotild 1h' |)ass,'d tiii()iii,di tlic niiixic tiist. tlicn tliroiii^li

t lie aiilei-i(ir corners of t lie coniunct i\al Ha|). 'I 'lie siitiires

are kept caret'iilly arrani:;cd in (»i-dcr o\cr the irauze mask,

wlii'.ii |)rc\('nts tlicin coniinif in contact \\itli tlic face.

'I'lic sutures liu\inif Incn inserted tlic uiUanceim nt

foiceps are rcnio\cd l)y cuttmi; tlir(>ui,di the muscle close

Inliind tlicm ; care must Ih' taken not to cut the sutures.

'I'he middle stitch should he tied first. A douhle turn is

taken in the first stan'c of the knotting,'. Al)solute

parallelism in the visual axes is obtained as follous. .\

liiiiit is placed on the ceiliiiir immedintelv al)o\c tiie

patient's face. 'I'he j^au/.e mask is slit throuiih so that

hotli eyes can fix llu' lij^iit. When the axes are parallel

the cornea] riHcx of the liy;ht should he in the centre of

each pupil. I Usually tie the sutures with an ordinai'v

suri,ncnl knot, hut if desired thev mav Ik' tied in houv. so

iiiat further adjustment muv 1h' made duriiii^ llie first fe\v

days after the opeiation. 'I'lie ends of the stitches must
li.' (Ill short so that tiic\' do not touch tlii' cornea.
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Hotli (NO sliould 1h' l)aii(l;iii;c(I (uf tliitc d.iv^ or loiiyt r.

Tlic stitclio aic rcmu\{(| iiiuh r ((Main in a ucck or Icn

(lay>. A >liiilit,y a>iiirii;(iit lotion mav Ik' iim(I until the

conjunclixal injection lia> (li>a|)|)('arc(l. Occasionallv a

knol) of i;i'aruilation ti>Mic appcarN in liic woiuid ; tliis

should 1m' >ni|)|icd otl'. Tlic cori'cctinir spectacles uuist he

us( d as soon as hot h eves ai'e uncovered.

The chiet' difilculty in pertbrniin^- advancement, as

.dready pointed out. i> n'eltiiii;- a firm ante fior- hold tor-

tile sutures. It is a conrnon opinion tiiat tlie stitches

tear out thi-ouii;h the nuiscle. ('onse(|uent Iv a yreat

variety of fancy stitches have heen devised for ohtaiiiinir

a fii-ni posterior hold. I am convinced that this rai-elv

ha|)pens, for tiie muscle i> suri'ounded hv (|uite dense

connective tissue which picvcnts tearinif out. When an

adxaneeiiient tails it is because a firm i^rip on the sclerotic

has not >"eii obtained. It is useless to pass the needle

throu,i,^h conjunctiva only; it nuist penetrate ^^elI into

the episcleral, and even scleral, tissue. There is of course

some daniici' of perforatiuif the irloln', and disasti-ous

results have incn known to .arise from this cause ; thev

are fortunatelv \crv I'are.
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Anatomy.—'I'lic li,l^ ;,iv covcnrl aiitciioilv l)v -^kiii

.111(1 posti'iioilv by mucous iiicnil)i;inc—coiijuiicliv,! taisi ;

tliry 111(1 ill a five vt\>rv alioiif :) iiiiii. iiioad iiiai"-o i t( r-

/(rfiuscs fflfi
^Orbicularis pnlp.

./CriKits A Molls yls

f'rliti-

>'«/<«.s subtarsaXis-

V\*: 2::> DiM-niMi nf sijUImI sii'Ikhi ,,f ii|,p('i liM.

iiiar-riiialiN. 'I'lic Milistaiicc of tlic VuU coiisists of ihiimIcs,

i^laiids hlood vcsM'ls, and nerves, all hoii.id ton-ether |,v

(oiiiieefixe tissue, wliieii is [larticiilarlv dense af tlie

posterior |»arf, where it forms a stiff plate -the tarsus

(l''ii;. ;27o).

Tlie skill of the lids differs from that of the rest of t),,.
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IkhIv iiurcly in itv thiiiiK iK \,him' .iHiiclMnciil, and
tlic ,mI)miii(' of fat ill il^ coriiim. If i> coMTrd witli line

(Idumv liair>. wliicli arc provided witli Miiail schaccous

.i;laiid>. and tlicrc aiv also small sucat elands. At the

anti'iior hordcr- Hie liaiis arc spcciallv difll rciitiatcd to

tonii a |iroti'(tioii to the cveliall. 'I'lic cilia or cvclashcs

arc stroiii;, short, curved hairs, arraiiifcd in two or iiioiv

closely s<'t rous. 'I'heir seliaccotis follicles, like the cilia

theiiisclws. arc specially dift'ererit iated. and are called

Xi iss'n 'ihiii'ls. Apart fidiii heiiiH- lai^-cr, thev arc identical

uith other seliuccoiis ir|;inds. The sucat inlands near the

c(li;v arc also unusually larec and are known as ,l/,,//".s

[ihunU. Thi'v arc situatt'd iiiiiiiediatclv iHliind the iiair

num.

pundtum

! M:. iTd. I inii;i;iiii III' iiili'i in:ii'jinal strip.
I'-

follicles, and their ducts open into t!ie ducts of /ciss's

ulaiids or into the hair follicles, not direct on to the

surface of the skin as elsewhere.

'I'hc niaritin or free cd^-e of the lid is the jiart U'fweci,

the anterior and posterior borders the inteniiarii;iiial

strip (.r iiiari;-o iiiteniiar^iiialis (Fiir. ^TG). It is co\ercd
with stratified cpitlicliuin, which foniisa transition hetween
the skin and the con jiinctixa proper. 'I'lic anterior liordcr

is rounded, the posterior, which lies in contact with the

Ulohe. is sharj). The capi'larity induced l)v this sharp
anulc of contact is of iinportaiice in the proper iiioistcnini;-

of the surface of the eye. Iiiniiediatclv anterior to the
posterior liorder is a sinoie row of iiiinulc oriticcs. just

visililc to the naked eye. Tin aic the orifices of the
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li line

aci'()ii>

\t the

hd to

I' cilia

iilical

ir till'

Moll'x

ill I'

turn

,(•!>

Wl'l'll

'Hum I

wcni

order

til

Iiiiil;'

Jll.st

r the

(Kiel of the M <'il)i)iiiiaii iilaiHls. H(t ucc tlli > row ot

nor horde r i- lii ic o-rcv liiK', ulnch i>
piincta and tlic aiitt

important in (>|)(.|atioiis in u!,i,li tlic lid is split, as it

nidicatis tlic jiosition of Hie loose lihroiis tissue iHtueeii
llie orhiciilaris paipelirariini and tlie tarsiis.

lie taisiis consists of dense tihrous I Issue contains

that the lerni tarsal cart ilat;-e is onlv

it defines the consistence of the |)!ate.

Iinhedded ill the taisiis niv sonic enorniotislv de\eloi)ed

no caitilai;-e ce

iustil led r,i so fai

senaceoils iiia nds, the M.iLiiiiiiiiiii Illdinl.s iiev consist of
lieu riy straie'ht liihes, directed \eitically, each openiiin- )V

iiiarein o f th d. 'I'he tnl M's are

lia\c niinicroiis sinall cjccal

a sine-l,. duct on tl

closed at the upper end. and

appendao-es project ino- from tlie sides, tilled with fattv

iilaiidiilar epithelium. The elands niiinlM'r from twenty
to thirty, iHiiio- rather feuer in the lower than in tiie

upper lid.

Th li(

th

U'H'e huiidles o

I)

)f ti le orliicuiaris palpel)rarum occiipv

e space hclwceii uMis and lie siviii Th iiaiii

central hand of the le\aior pal|)el)rii' siiperioris is inserted

into the upper holder of the taisiis ; an ant eiior slip

passes Ix'tucen tlu' hiindles of the orbicularis to Ik' inserted

into the skin of the middle of tiie lid; a postci'ior slip is

iiiNcited into the conjunctiva at the fornix. The inferior

rectus and ol)li(|iie muscles send jihi'ous strands forwards

into tl l()wcr lid to It ittacht (I to tli<' tarsus and
palpebral lieamt

lie 'ides these striped nniscles there is a layer of uiistriped

le superior andmuscle in each lid. 'I'hese constitute tl

inferior tarsal muscles of Muller. The (ihrcs of tlie upper
trise anioiii;st the striped liltrcs of the levator, pass down
IhIuikI it, and are inserted into tl le uppei iMU'dcr o f th

laisus. 'I'he inferior lies

inserted into the lo\\er tai

ix'l. >w the inferior rectii

Tl H' a rti-ri )f thle upper Ik44 I t'orni \\\

s and is

o main arclies.
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'-iipcrioi- ;niil inferior, llic loiinci' Iviiit;- lirluccn tlic upper
lioider of the fiiNii> and llie orliieiilai i-.. the latter in d
^nnilar p(wit ion jiisl al)o\e the hair follicles. In the lower

li'l there Is Usually onlv one arch near the free edire.

'I'here are luo \enoiis |ile\iises in each lid; a post-tarsal

passing into I he oplit halniie \eins, and a pre-tarsal openini^

into siili(i:t;ineoiis \eins.

'I'Ik sensniy nerve supply isderi\ed from the trinvniinal.

'I'he third ner\e supplies the levator pal|iel)rii', the seventh

the orliieularis. and t he syiii|iathet ie Miiller's nniscles.

I\i-r vMvrv riov or riii-: I, ins.

\l s| any of the inllannnatoiv e litions which affect

the .s7,n/ in i;cner,d may attack the lids. I'lrvsipelas is

dann-erous in that it may spread to i he oihit. leadirry- to

I'elhilitis and atrophy of the optic nerve. oi- rrrerrirreitis.

Herpes (.phthalmiciis is ofterr mistakerr for- erysipelas: its

imil.-rter-ality. strict localisatiorr to the course of l)i-arrches

of the o|ihthahrric rrerve. and the chaiacterist ic for-matiori

of V. sides should pr'evcrrt this nristake ; jrerrrrairenr sc;ir-

rirre- remains after- the atta<-k. Kc/eirra of the lids is

'"'""
• fspecially associated with phlycterrrrlar- corrjrrrrc-

tivitis («/.r.
I ill chil(h-err. Ahscesses, hoils. arrthrax pirstiile,

arrd nlccis of vai-ious kinds irray affect the skirr of the lids.

(]']deriia of the |i(U nray Ik- irrfl-trmnatoi-v oi- passive. It is

often ass()( iaied v< ith eheiiiosis of the coiijurrct iva irr sevei-e

corriuri(-tivitis. (Jieat (cdeiira is (.fteir caused hv l)ites of
parasrtes.orials. .Vc. Irr unilateral (cderrra the coirditioir of
the lacr-ymal sac and nasal diK-t should he invest iirated ; it

'^ "•'••'1 'ill'' to la(-ryrrial ahscess. Irr all cases of o'dciria

the (-oiidilion of the eyeball must he deter-nrirred, with the
assistance of I )esrrrarres" retractors if riecessai-v. (Kderrra

ot tiic lids may he caused hy serious puruNrrt iirflanrrrral ion

of the glohe (parropirthahrritis), of 'I'enon's capsirle, hy



DISKASKS OF 'I'IFK IJDs. •)!)1

|>l'l',!;in(.n ..( tl,,. ,„l,it or tli.<.i.il,,,Ms ,,C fl„. .•.•urinous
Slims. I'ussiNf <,,|,.n.a may l.r ,\ur to ii.^phrif is, heart
disease, ,\:e.. ,„• jf ,,,,1^. |^. aiiii;ioiie(irot ic.

Blepharitis is n r\mnur inHaninial ion of tli.' Miaroii.s of
""• li«l>. II may nianifest itself as a sj,,,,,!,, |iv|„.nnuia.
•Iifli'ii.i- fro,,, tl.at .anse.l l,y ueepinir. ex,,osn,e to t<.l.aceo
s,i,<,kc, ai,(| so on, in Inino- niore |.ersistei,t. 'I'lie causes
••m.l t.^cutnicnt ar.. ti.e sa„,e as for the n,o,v sevi^e fo,n,s
"' l>l'|»Iiarilis. Tnu. blepharitis oe,„,s in two fo,-,n.s. I,,

srinamnn. I.lrpharilis s,n;ll uhit.' seal.s, like .lan.l.^iiH;

•"•'"""'l''t'' ••tmoi.'.sf the lanes; the latter ta ,t lea.lilv.'

•"It -••'( ivplaced without (listortio,,. If the scales a,^.'

'•liK.v.d th,. ,in,lerlyii,i.^ sniface is fonn.i to !« hv|,era„,ic
'•"' ""' "''•'•.tc.l. 'I'he con.lition is ,„ol,al,lv a sel.onho.a."

Ill iilrnatirr hhiilHiiifis ydlou cnists o-'h,e the lashes
fo-.tl,cr: on reniovino^ tli,.ni small nlceis, uhich l.lee.l
•.•ts,ly, are seen ar.Mn.d the bases of tlu hishcs. The lashes
*'" ""' "•• •"'• ••••sily pnlled out, an.l often arc not
''|'l"'v,l. or nrou in a distorted forni,o«ino^ to injui'v to
"" «"ll'<l.s. HIepharitis cans..s redness of tl„. ed-vs of
"'••l"kil.liino-,M.rcn,.ss,lacrvmation, an,' -phot..phol,ia."

1 '"• s,..,uela' of the nlcrative fo.m an serioiis. If not
^'•'••''••l *i...ro-,.tically and will, p,.rM.u.rance tl,.. ,lis..as.. is

<xMv,n,.|y chr..niV, .ausino^ ..r JMino- ac.<.i„pani..,| by .hronic
'•<"U'>"ct.v,tis. Car., nmst In. tak.^n to .listino-insl, In,..
''I'pl'.mitis tVom niatt,M,ir t<.n-..tl,..r ..f tl,.. li.K bv ,„„-
•l'""»'^"l <liM^haro-,.: in tl„. Iatt..r case rcnoval of tl,..

'•n.sfs ...vals .piit.. nornial li.l maro-ins. Tl,.. nl,...,^atio„ is
I'^'I'l'' f" <xt.-.„l ,|,...ply, ,„ )|,,,,f ,|„, ,,,,j,. ,;,|,j^.,^,^ .^_.^_

'.'-In.y.d. Only a f.w s,null. s.^atter..!, .list.., i..,l ,il
llici, fo,ind (uKidanisis).

\VI,..n tl

la ai'e

Neiohl

"• 'il''«''s li...,l tl,.. ci,.,-itricial tiss,,,. ..ontract-
"•Mriiii;- hair foli < l<s are diawii .»iit of pi

• lis.. . lire. t ion 1^ IZ'Uen to tl

t: icy may r,ib ayai,,st tl.

plMce an.l a

||. r.. mail, inn- .ilia, s.) that

cornea itii.liiasin). Or tli
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'

(If\(l(»|iiiuiit (if cicalricial tisMic ma' l<c cNtrciiic, m» tliaf

the cdiic of llic lid Iwcoiiics li\ |)(itii.,,iiit(l and ilioopN in

COIIslMjIICllCf of it-, VKcioht ( ////(/.s/.s).

'I'lic liiuir lid is |iaiti(iilarl\ lial)l( to Iw (li>|)la(cd hv

pioloiinvd iilccial i\r l(li|i|iaiit i^. The coiit lad ion (if

tlic scar ti>Niic draos llic conjiiiicl i\ a (ixcr the inarn-in ;

tile [Mislcriiir li|) of the iiit(iiiiaii;inal >lri|i, instead of
l)eini;- acnte aniiled, IvcoMie- rounded, mi that its caiiij-

laiity is impaired. Tears then tend to rin over-

{iliijihiini), a condition which is accentuated if Hie

|innctum Ixcomes e\( ited, so that it ceases to lie ill

ac( urate contact with the liulliar con jnnct i\a {rnli |i. Vr.l\).

The continual wetliiiii.- of the skin with leais leads to

ec/ema. uhicli is followed hy contraction. 'I'he condition

is made uoise iiy |ier|iet uallv wipiiio' the eves, so tlljit

event ually (•.//ry/*;,)// is de\elo|)ed. This causes st ill more
e[)i|)hor.i, a \ icious circle Ikmiio- set u|i.

'l"he causes of lile|iliarit is are miiltii udinous. 'I'he

|)atients are usually deiiilitated, from lixinu- under poor

iiyiiieiiic conditions, or from disease, r.*/., aiiiiania,

tulxrcle. syphilis. ,"vc. The condition mav follow chronic

conjimctix itis, oi' i)e induced hv the same causes,

especially smoky atmosphere, heat (siokers, cooks), late

hours. \c. It is undouhledly often associated with

nncorrected errors of refraction, especially hypeiuic-
Iropia and nstioniatism, which prol)al)lv act hv induciiiii-

I'ellex hyperaima. Occasionally parasites cause hlephar-

ilis, ,.,/., iilepharitis acarica, due to demodex follicailonim,

and phthiriasis palpei)i'arum. ihw to the pediciiliis

pubis, very larely to pediculiis capitis. In the latter

condilion the cilia are coxered with lilack nits, an
appearance iMini;- iiroduced which is easilv recoi;iiised

when once seen,

'J'rnitiii, III. 'I'he loc.d treatment of lilepharit is must he

C'lieigetic in the ulcerative form. The crusts must first
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III' rr||ir\c( I. 'I- li^ i^ ifliclcd iiKisI ci^ilv I

u.ilcr, t

\ '>\ -Ml.ll) ,|||(

"ll'>ur,| l)\ llinioil-li iMlliiii-- uill, liol |

l)if.lll)(>ll,llc of s,)||,, |i,|

)i)r.i\ or'

lull, ;> |tii- ((III. 'I'l !< .'iiiplicil ion
M.nci,stlic,l(.|M.siN. M.lhat llicvcni I,,. |.i.kc.l „r miMk .1

>ll 111' ' |)l<(li;vl of ((.It,,:, u,„,l. Wli,.,, III,. ,.n|,K 1,

•"'ll ••llhlclv ICIIIIIMd lllc Milt; HI' I-- CdMrcd V. ll

OlllllllClll of \('||(,

I an
" onmIc oI' iik iciiiv. aiiiinoiiialcii

i

'»' i'lilliv(.l (10 |„.r ,.,.|it.,. u|,i,.|, j, ,,,,|| ,.|,|,|„.,|

IICI(I|I\
,

liasi (

III lor al
i\f iiiiniilo. 'I'l ii'^c procedure

I luce t

iKiillil he i'(

iiiuv a (lav. I N iiii»l cascN, if III,. In.al

N a speedy (inc.

oiil ^ati.st;•|(.|olj|y

<"> nierelv to Miicar Ollll lll(.

IIK'lll I> (•juried oiil |iro].eil\ tlieic

rnforliniately the trealnieiit i\ Mid
(allied out. It i> ,i>el

"" the Miifa,.. of tli( erupts. It must he applied
the iriHamed ti»ues and nihlud „,.|| jnto |h,. |

follicles.

Ill more scNcre cases, or ul„.|i the al

lair

ilto\,' treatment" ' .(iMi\ ,. I reaimenr is

im|.ro|K.rly done. |,r,,taie-ol, l-'^ t,, ;,'(» per cenf.. should l„.

riihhed into ll le marii'iiis of Ih,. li,|s uJH
camel's hair hiiish until ;, lather is f.

1 a still iipy

takes ti\(. hlilliites. ()

'riiicd ; this uMiallv
I- III ( siirtace mav he thorounhU

r;lfe, pel-
cleaned wit ll l)ic'ul)oii;,te N.tion and silu .mt
''•lit., painted on. .\|1 looM. lashes should he pulled ('.ut

\n'tli cpil.itioii forceps.

Attention must he direct,,] to the hvi
ic u'l'iieral liealtliih.

enic surroundiiiii's

'.irois of refraction piiist Ix

|^ (iccasioiiallv found on Ih

and to tl

corrected.

Syphilis. - A primarv

IkI maie-iiis. coiiinieiicinn- in the conjuiictixa. If situated
ii(ar the outer canthus the pic-auricular niaiid is enlarncd,
if near the inner caiiihiis the s,il)ma\illary. in acc()rd,.mc('

with the distrihutioii of the lymphatic \ess(.|s. If

iiised hi fore Ihe olaiids are atll^cted

!•(•(•( >(;'

d I

(lest loy,.,! by radium. At a later st.ioc cal,

should l)i' ruhhcd in.

ould lie excised or

Hill ointment

D.K
;5fS
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(.nnn.ial.-. ...rnr it, tlir li-l^ Mnn.li.nr.. ar.l l.ili.nv

,y|.l.ili^ in.'iv <.him. .•iH.niM.us lliuk.nin- of Hm' Imimin

(svnliilitic l.'irsiti'-).

Vaccinia. Tlir niM.-:n of Wn- \u\ i> ...•.••..lonallv

i,H,c,ilat.'.l from IIm^ nrnilly vM.rinatr.i .m.. ..t a I.mI.v.

Ofirn tlir inocnlal..! ni.iri,nn in tnrn inocnlat.- 111.^

„,,,,.,,in. Hiaruin of tlir olhrr li.l. r^uallvtlir I.-Mulr

i. ,,| ||„. .Mil.r .aniliii--, au.l IIm |.n- aniunlar -lan.l

,. suollrn a„.l painful. TIh' In^t.MT Knuially mtn.-. to

iliiciilatc till' caM'.

I'lc:. -77. ll.ii.l.'.ilniii,

ISH..\MM.\T1I>N Ol- TIIH (il.AM'S OK TI!K. 1-11'^.

Hordeolum <.r stye i> a xippmativ.' intiannnation of

„nr of /.i-V -lands Vu^. '^77). In tl.r early >ta-.s tlu'

jrland iKconio sxu.ll.'n. liani an.l painful, an.l u>uaily tlu-

uholr nl^'f of tlu' li.l is 'f.lnnatous. An alwrss forn.s

whirl, generally points near thr hasc of onr of the .ilia.

Tlu' i)ain is often consid.Tahlc until the pus is t'vac-

iiated. Stves often o< cur in < Tops, or may alternate " ith

boils on the neck, earlnmeles, or a.ne. l.iki' these con-

ditions, the .lisease shows delicient resistance of the hodv



I)Isi;asks oi' 11 11, i.iDs. )!>."

Id tlic iii\;i>i(>M of" sl:i|)li\Ii«()c(i. Tl i-. coiiiniiMH'sl in

\iMiiiij; ;i(liilU. ImiI iii.i\ occur ,il .'ill .incs, cs|)cci,ill v in

(Icliilitatcd |icr>ini^. N<il intVci|n(iil K it will 1k' t'oiniil

lli.'it t'aiillv ilr;iin> accdiiiil tof llic (Iclcctixc licaltli.

'I'l iiitiiK III. Ilol c()iiii)i(>M>< >li()iil(l Im' u->c(I in tlic

carlv slaii;t>. Wiicn tiic aiixcNs pointN it niav nltcii Im'

c\aciiatc(l li\ [(ullini;' out llir c()ri(>|M)M(iini; cilinni ; lint

tlii> i> ii>uall\' circclcil more >al i>t'ai'l(iiil\- l)\ a inci^inn

w itli a Miiall knit'c. It -lionld Ik' rcnirnilicicd that sncli

an incision i^ cx'c |)tii)nall\ |)aintiil. 'I'lic |iii> >lii)nlil he

t luMonLjIiK' "-iinci/.cd oni and a liot c(tni|(i'(>s a[)|ilii(l.

ItCidiiN of >t vc> occur the licni'i'al licaltli iini^t icccixc

attention. When .a-xiciatcd with lloil^. \c.. the mine

should !)< tested lor Miy.ir, es|ieci,illv in ;idtili>. In(|iiirv

>lionld 1k' ni;t<le a^ to the condition of the dr.ain^.

The o|i.sonic index of the lilood ,•lLl;.lin^t >t.i|ilivlo<(icci

iii.iv he te>ted. It will ii^nidlv lie fonnd to he aliiioriii;il!v

low, ;ind in tlioc c;im'> ureal ini|iro\enient h,i> follo\*e(l

the n>e of ;i >t;i|ilivlococcic \iiccine.

{'on>ti|iatioii nui>l 1h' counlciaclc<l, and lonio are

UM'lid, e^iieci.'illv iron in sonic foiiii.

Hordoolum internum is c()iii|iar.it ively r.ire. It is a

sn|)[)iirati\(' iiiHiinninition of a Meihoniian n'l.-ind of

exacth' the sjinic tv|)e as the liordcohnn cxtennnn or st\e.

It is often c.illcd a sn|i[Mirat ini;- clmljt/.ion, .'nid some ni.iv

lie dne to secondmv intection of .i cli,il;i/ion. The

iiiH;imm;itoiv s\in|itonis ;iic more xiolciil Ih.iii in

extcrn.d stvc. tor the uiand is l.-ii'^ii' and is iniU'ddcd in

dens<' (iliroiis i issue. 'I'lic [Ills a[i|)e;us as a yellow s|iol

shininii thronii'li the c(>n|uncii\;i when the lid is cxci'tcd.

It m;iv limst tlirouuii the duct or tlir(/iii;ii the coniunct i\a,

\iTV r.irilv tinonu'h the >l\in.

'/'/< (/////I ;'/ is the s.ime .'IS foicxteintd stx'c. <'xcej)t tliat

the incision should 1k' ni.ide ex.ictlv as for a ('h.-da/ion

(/((/< iiij'nt).

•AH— .
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Chalazion .,v,,,,.s. 7'-// su/ r//s/, M,,l,.n,naH ( VsM i> a

..|„..MU- iMllann.K.I.MV alH.I, f •' M.il.nMnan -lan.l.

Tl,.. ..lan.l t.ssu. iH.r.MH..^ ,r,.la.,a l.v -rannlal ..m> I.-,,..

,„„,,;,„iM- -iaul .vlU; III.- .li-a... ,s nul .ans.-.l In liir

t„lKT.I.'l.a.illn>. Tlw viand l,..,u„u-. ^u-.ll. n, .M.|vaM,.,lr

i„ si/,, v.rv -ra.luillvai.l uitiaml n.llanni.al.MV sViMpLanx

I'ah.MK MMialK M.k a.lM.v o., a.o.unl uf tla^ .lisli-niv-

„K,,t (Tl-. !27S). Tiir xi.alirr . Iwtla/.ia aiv ,l.Micult In m'C,

l,ut a.v iva.l.lv aiMMv.-ial.-i l.v pasMuu tl,r tii.-n .n,r !!,.•

,1^,,,. If ||„. li.i is .^.rt..! tlir .•onrm.tiva i> iv.l ..r

Fk;, JTs.— Cliiila/.ioii.

pui).!.' over tlu' iKxIulc. in later ^tauo. nftrn ,i,Mvv, or

n.ivly. if inf.cti..n lia> .Kcunvd (riih lionlcolmn inl.Tnun.),

villou. -nic <,n-fv appfarancr is ihw to altnal ion in tlif

"trrannlation tissue. Tlii^ is not veiv xasenlar at any

rtan-e, l.nt ni \hv later >ta.ues tlie vessels ret n.,UTe>N Hif

nom-ishn.ent of tl.e ti>>ue fails ami il iHTon.es e..n-

vertnl into a jelU-like mass. Onlv under Mieli eon-

.litions is the t'lnn " e.v^t
""

really .ipj.lieal.le. Complete

.spontaneous resoluiion ^eiv ran Iv (Kvuis. The contents

,nav Ik' extruded tinou-h the eonjunetiva, an<l in these

cises a funeatin- mass of or.mulat ion tissue often sprouts

i!



DISI.ASI'.S Ol' nil. \.\\)^ .".ilT

/

llii((in;li the (>|M'iiiiiy;, k('(|iiiit;; n|i coii-

jniiit i\;il (li^cliai'iiT iiid irrit;il ion.

( 'li;il;i/.i;i ,u-i' i>ri(n iiiiill 'iili' ci m cm- iii

(r(i|i>. 'rii(\ all' coiiMiKiiifi in adiill--

lli.'iii III ('liilili')'ii.

'I'rriiiiihiil . (j)iiilr vinall ( li ila/ia iiiav

l>.' let! ainiic ; il i> \i r\ (iillicilll In

i\a(iialc tliiiii sat isfacldi il\ li\ IIk'

ordinarx' iikIIkkI. I .ar^c r <li.ila/ia nin--l

lie incised ami I li(>niii"^lil\- s(ia|)cd. 'I'lic

(oiijiinct >al sac is well ((icaiiicd uilii

'l per (('III. sdliition. 'I'lic lid is tluii

(Veiled and tlie site of llic cliala/ioli

caret'iilU' exaniiiied. At the point of

irieatest discoloration a few irsstaK

(not main) of solid cocain are placed

ii|)on tlic surface and allowed to dissolve.

A vertical incision is then iiia<le with a

sharj) scal|>el or Heer's knife ( l'"i,ii;. !^7!M.

Anv seniiHuid contents which niav 1k'

[ireseiit escape. .\ small sharp spoon

(l''i;^. !^8()) is then inserted into the oiiticc

and the walls of the cav ity arc tlioroiiiililv

scraped. 'I'he lilecdiiit;; soon stops, aiic"

no dressinn- i, iisiiallv iiccessarv. A
simple horic acid lotion is ordered tor a

few (lavs.

The jiaticnt should he warned fha[

the swellinif will remain for awhile.

This is i\\\v to the resistant walls.

toillied 1)V the lihrolls tissue of the

taisiis; the cav it v is kept dilated and

Ikcoiiics filled with hlood. Sometimes,

esncciallv if the scr-ninu- has not Imvm •• nainci .Miil.tioii
'

,
'

, ii'iw i.rilv ii-i il III

siitiicieiit. i;raniilatioii tissue s|>roiits ii,| ..[..raiiinis).

:i;. •.'7;i. liiTi's

kiiiii- (liivisfil for
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i

f,„„. tl.r uunn.l. 'I'l.i^ nin.l !«• -hii-i..,! niV uitli Mi^M.i>.

.iirx.d .Ml 111. H;it. :iH.r .iiiiilKMhoii ..t ..uMiii; IIi.i.imI.v

sli.Milil Ik- .inaili M r:i|i. il .'nl.

\.T\ li.il.l .li.il.i/i:! .M.'' ..<'.:iM..li.illv 111. I "itll. |i.ir-

ti,.i,la.U IM.ir III.' ..iMlli.; It 1^ iHK.ll.!.- tlial -m.- ..f

t|„.>.- ;i.v liii.' ;i.l.M..iii.il.< •! Ill' ul.ni.U. 'I'll' \ '"•'.^

,,,|,inv .xnM.Mi. Mil.'.' it iii''.\ '•• iniiM-^^l.!'' t.. ^ i:,|).' tli. in

mil . Hi. i. Ill l\

.

As.iM Mil- "I I'l'^iii"^ '" '" l.lli>.

Trichiasis ('V'^. '/"'x''^. 'i I''"'* '^
''"'

(lili .f .li-l.irti.'ii of til.- .ili.i, -'>

III.., I Ili.A .If.' ilir.'.l.'.l liM.lsU.'ir.U .Mil.! nil>

.•,o;,iiiv| til.' .-..riiia (M./. |.. "»l)!»». A tru

uiilv of th.' I;i-.li.'- niav Ik- iim-ct.'.l "f tin'

,,>iiiiiti.>ii iii.-iv Ik- .111.- to .-iitr.>|.ioii. III-

v.iUiiiLi' 111'- "liolf iii.-irniii of tli.- liil It

i,,;,v .-iK.) Im- i-,-iii>i-.l In .-.>iii:.-iut;il .li-^

li. lii.-iM- ('/'/'
l».

<>0(i).

Til.- >\ nipt. nil-' Ml.- tlio-.- .if ;i foi'.iti'ii

1)(>.I\ ( .iiitiiiu.-ill\ |)n-.- 111 lln- .-yt—
i:-i-it,-itioii. |i.-iiii. .-..iiimi(-ti\.il .-.nl^.^-

li.m. r.-lli'\ lil.-|)li.-iro-|i.-iMii. l.w ryniMtion.

|-"li;. -J'^'l. S|i:il| Suii. rlii-i;ii .>|i,-ii-it i.-s .-iii.i \,-iM-nl.-iri-:it loii

-I
II-

,,f III.- (-orii'-:i ••n'- |)r.'iliu<'il :
r.-i'iintnt

iil,-.-i-^ of 111.' ...I'll. .-I .-in- not inli-.-.|iiiiitly .In.- to this

(-,-iii>.-.

Anv con.liti.in .-.-iiisinii; (uli-o|iioii i'l-r.) "ill ..-ium-

tri.-liiasis. I |-:i.-lioin.-i .-ui.l sp.-i-^l i<- <-nt roi.ion iH-nin' anionu' tin-

„„,st ,-,.inni..ii. Otlu-f .aiiM-s .-ii-.- 1.1. |.li,-irit i-. aii.l lli.-

M-ar- i-.-siiltinu' from injiiri. -. Iimiis. ..p. rat ioiis. .Ii|)litli.-na.

'rr.'ihH' III. Kolat.-.l iniMlir.-.-i.-.l cilia iiia\ I.. r.ino\..l

l,y .-|nlati..n. Nvliii-li ninst. Ii..u(-v.-r. I).- r.-|>.-at.-.l .
\(-rv \\\\

\\vvl>. A iH-tti-r moil.' of tr.-atnuiit i-> to .1. -troy the
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I lie
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I'llll

ll.r

iii-

II

Ij.'III' tollicic li\ clccl luU >|N. 'I'lic tl.ll |l(i->lll\c IMilc i^

:i|i|illi'il to llic li'||i|il(' : till' infill IN r, a lllir >li'i| liiiiHr, i>

nil I iiiliii'i il mill llir liall Itillli Ir : .1 rlll'l'ilil ill two iiiilli-

.'llll|i('rrN In ii^iii. 'I'lli- iiii;,ih\r |ii>li' is iK'tci'lilllii'il li\

lilaciiii; till' liinii'ials in

VlllIU', wlllll llllilllll N III

ll\ ill i>ni|| air l;i\ III uM l)S ll .

'I'lii' >t nn^l ll 111 iiiiniil laii

Im' iiaiii;iil li\ till- rail' nt

cMiliitinn III i^.i--. Il >|iiiiili|

l>r IrlliriillHrid I li.il ilicl li»l\ -

>i> 1^ iaIiiiihIv |iiiiit'iil ami

trilious ; t III- |ialli ma\ l)r

iliiiiiiii»liril li\ injecting'

ciKain into tlir marL;iii ot

tlir liil. If till' (•iiiiint IN of

llir |iro|M r -hrlli^tli. till'

illlhlllrs cMiImiI at till' ••itr

i>r|iini(tiirr caiiM' the t'uinia-

t ion of a -.liii'lit loam.

It' nian\ cili.i arr (lis-

[ilaii'il, oiM rativc |>rocc(liir('s

iiiii^l Im' icxiitiil (o. Since

tlii\- air iirarlv allird to

tliosc [)( it'ormril tor ciitro-

pioii, uliicli i> i;iiii ralK |,|,^ o^i

i)i-('M nt, tlifv u ill Ih' (Ir-

Miihcd lattT {ii<lf |i. ()():,').

Entropion {ii\ in, r/it-eu',

to turn), lolling; in of tlir Mil. occurs in tuo forms,

>|ia>ti<' and licat licial. 'I'lic sym|itoiiis arc llio>c of tlic

trichiasis {ij.r.) wliicli is induced.

Si>ii>itii' t'lilriiji'tiiii is due to spasm of the orliiciilaris.

St lonii colli ract ion ot liic circiilarlv anaiiiicd lihrcs tends

not onlv to a|(|)ro\imate the lid iiiaii;ins, Unt also to turn

1 'i 1 lllil lis I IIIL' Inlrr).- ;

u^rl'lll fur lloliilliL: till' Ihl IMl Ic.l

III iiicisiiii; rliiilu/la. Tlir liii'j

Is iili llic cull jlllicl i\ III sill dlri'

ai.'l -111 IniiiMis thr I'liala/Kni.



(MM) DISKASKS OF Tin: KYK.

tlu'in inwards or dutwards. accord iny to tlic niccliaiiical

Mi|)])(nt aUordid l)v llic ijlohc and orhital contents. If

the -iiiipoil is in>ulli<-icni. cntcojiion Is produced. 'I'Ins is

\\(11 seen ulicn tiic cvchall lias l)ccn rcnio\c(l. l)nt it also

oc(nrs wiicn tlic liiohc i^ dccplx set owinii to al)scn(c ot

orl)ital t'al. \c.. cs|icciall\ if llic skin of the liils is also

vcdiuidanl. '!"lic-.c condilioiis arc found I'ur niilliin-i in

old |M(.|)lr. who arc llicccforc very liaMc lo spastic

mhopion. It is ;dso caii-cd l)y tin'lit handaninti'. .and is

ta\onrcd liv ii.ii rouncss of the |i;dpel)r;d ;i|Hrtiire (lilc-

ph.ai-ophiiiiosi-). Sp.i-tic entropion is ahnost in\aiiai)ly

rest ricted io the lower lid.

Ciralririal I'litnijiiini is caused hy cicatricial coiit I'action

of the Palpebral conjunct :\ ;i ; in the worst forms, found in

tr.-ichoni.i. the tarsal plate is .also Went .and distorted,

soiiietinies hv .ntrophic. xinietiiiies liy hyperplastic chaiiye--.

it is an e\;ii;-ii(a'atioii of the effect produced hy the \.arious

causes of trichiasis ('/./'.).

'J'nahHiiit ni' Sjhistir l-'.iitrojiinii.— If due to l),and.ai;-in>;-,

the condition is often cured hy simply le.axinii,- ofl' the

h.ind.iu'e. We.ariiii;' an .artilici.d eye relieves the synipioms

ulun '.le eveha" h.is hccii rinioved. In the sp.istic

entropion of old people t(anpor.ary relief m.ay he oht.ained

1)V placinu a toll of lint or plaster hori/ont.dly just .ahove

111,. iii.ari;in oi the orhit. and l)andat;inii; it firmly in

position; or Ihe lid mav he slielitly exerteil hy p.aintini;-

collodion on theskm or In |)iilline,' it out w it h .a strip of

;iilhesi\e pl,lst( r.

|*( rm.iiieiil reli( f can he oht.ained only li\ o|k r.at ion. 'I'lic

simplest method is the ivmov.d of .a strip of skin and niuselc.

( 'oc.iin. laicain or novocain is first injected suIh ut.aneously.

An ov.ai .area of skin, with Ihe loiii;' axis hori/ontal .aii<l

v.irviui;- in width .according to the .amount of entropion

.and of superfluous skin, is marked out with .i se.il(iel or

Heer"s knife pisl helow tin- site of i;re,ates| ilisplieemelit.

I



DISKASKS or THK LIDS. CO]

Till' ii|)|Kr incision miiNt l)c close to tlic iiiui'niii oF Hie
lid (I'i.i;-. UHU). 'riic pi,,-,, of skin i> dissect,d ofl! '|'|,e

illlderlviliir lil)res of tlie ()ll)iciil:n-is are then dissected oti'

with foice|»s and kiiit'e, until I hi' taisus is exposed. It

i> Usually nnnecessarv to insert sutuio. Tjie operation
may l)e done with one snip of scissors and witiiout cocairi.

if a fold ,.' skin is tak.'U up with T-shaped foiceps

(l'"ii;-. !^,S;5). 'I'his method is not so satisfactory

In cases of spastic entropion uith nnich hl.'pharospasm.
canihoplasty is sometimes indicated. It consists in

Kli.. L'sL'. IHaLTuni ..f sKii, ^,,,1 imi-cl,. cpenitiori.

wiilenlno- the p.alpehral aperture by (livi(lin<r the outer
canthu,. The hds art separated with the lin^vrs in sueli a
manner as to put the canthus on the stretch. ()nel)la<le

of stronn; Munt- pointed scissors is introduced as far as

possible into the conjunctival sac iM'hin.i the eonnnissuic.
The entire thickness, including- skin and conjunctiva, is

divided horizontally l.y a siiiule cut. If onlv a lenipoiarv
effect i> re(|uin I. no sutures are inserted, if it is desired
|)ermanently to enlarge the palpebral aperture, the
<i«njunctiva 1. sulmcd to the skin. I'.niporarv canlho
plasty 1- Minietimes indicated in othei' comiitioiis than



tio;^ DisKAsKs oi' Tin: rA'i!.

Ill

>|)!istic ciitiopioii. './/., ill ^iiiil'l'' M•^<•^<• l)ltl)li.-ir()>|>aMii, -iicli

;i> occms ill plilyctriiiilar

(onjiiiicliv iti^. ill aciitc piini-

Iciit foiijiiiictivitiswitli iiiucli

^utHiiiu of till' ti(lN. Hiid ill

iciiioMii of an ciilarn-id I'Vf-

liall or ail orWilal t imioiir.

'ir>iiliiir)il i>l < inttiiiiid

I'.iitinp'init.— A vtrv laiiic

iiiiihImt of plaNlic o|k ra-

tions |ia\c Ixiii (lt\i>t<l

for the nlii'f of cicatricial

cntidpioii : only tlic iiiorc

>iin|)lc "ill l)c(lc>crilH'(l here.

'I'iic i)iiiici|)Ks M-ovcriiiiiu-

the varioii> o|)natioii> arc :

( 1 1 altcriiii;- the direction of

the la>lie>, C-l\ ti'aii>i)laiitiiit;-

the lashes, (^}) strai^hteniiit;-

the distorted tarsiis. Siih-

ciitaiieous injection of cocaiii

or a general ;'iiii'slhetic is

indicated: the former method

does not ohviate all ()aiii.

cs|iecially if the tarsus -s cut.

'The sinijjlest |)rocednre is

Mime moditication of Hiirow s

o|ieratioil. 'I'lie lid is everted

o\cr the end of a metal lid

spatula (Kiii-. '^HD. A hori-

zontal incision through the

conjiiiictiva an<l passino-

coilipletelv throlliih the

tarsal plate, lull iiol lliroiiuli tile skill, iv made aloiiu' tiie

whole leiiiilh of Ihe lid ill i he sulcus sill itaisalis. /.(.. about



DISKASKS OF 'IIIi: IJDS. (nv.'i

2 ;J inin. above flic [idstcrior Ixudcr of tlic iiitci'mai-<riiial

strip (!• iiT. !^S.>i. Caiv nui>t !).• taken not to uoimkI tlir

[iiiiK'tinn oi- caiialiciiliis. 'I'lic outer end of the >ti-i|)nwiy

then Iw divided In a verlical inci.-ion tln-oiii>;li tlie free

edy-e of I he Ijd. imlndini; the uliole

thickness. In this manner tlie edn-e of

111!' lid is left atlacJK'd only hv skin, and
when cicatrisation has occnrred Hie edo-e

is turned sliohtly outuai'ds, so that the

lashes are directed awav from the evi .

Relapses are not uncommon, howe\er, and
the o|)eiation may ha\e to 1m' icpeated. It

is pi'ohahly Utter to kee|) the ed^c of the

lid e\erted during- the j)rocess of healine;

hy means of a spindle-shaped pad of oiled

silk (Imjt. i»H()). 'I'he pad is kept in

position hy sutures suilal)lv applied.

In the .laesche-Ailt operation the zone

of hair follicles is tiansplanted to a

sli<fhtly hiu-her position. The lid is s|)lit

from the outer canthus to just outside the

pnnttum aloiii'- the >;rey line {riilr p. .IS!))

hetweeii the lashes and the orifices of the

Meiliomian elands. Duiin^ this proce-

dure the i;i(»lie is piotected hv the spatula

inserted between it and the lid, oi- held

In •! liil clani]! (I''iirs. .'^S7. UHH). The
incision extends i)et\veen tin' taisus and

the oibicnlaiis for a depth of 1}— 4 nnn..

so that the /.one containiufr the iiair

lollieles is thorouiihly loosened {V\if. tiH\)). \u elli|)tical

piece (»|' skni is then removed t'roTU the lid. The lower

incision extends throuLjii the skin down to the tarsus at a

dislance of;} 1 nun. from the edn-e of the lid and parallel

uith it for its whole leu^fth. The middle part of the

Fk;. l'si. — |,i,|

s|.iiliil:i. wliirh

shiiiiM lie iiiiiilt'

ii[ Mirliil.



(iOJ. i)isi.Asi:s oi' 11 1 1; i.vi:.

Li|i|i(r incision i> (i—H iiini. tiom llic rilnc ot tlii' lid. Tlic

cllinticil piece of -^kin llin^ marked out iv iciiioxed. « it lion t

takiiii;- aiiv iiil)ienlari>. Tiie t\w) >kiii iii(i>i()iis are tiieii

•"lltiired. Ill llii> liiaiilier tiie /one of la--lies is I rali^|ikalited

to a iiii;lier le\eL Tile ii'apiiie- wound in the inteniiareinal

-tri|) iiiav l)e filled in with ^kin from that exciM'd. or In a

Tieiseh n'laft or a !j,iaft of nnicoii> meiiiliraiie : thi>

teiid^ to i)re\ent tl'e folliclcN fi'om ixinu,' draun down

au'aiii when the wound eicatriM>. Care should l>e taken

i.ol to piodnee eel >-o|)i(iii l)\ removing' t<io much >kin.

I'm. UN".. hiiuniMi el' iiiciili-

liiil I'.ui.iu's (>|ii'iat mil I'll]' I'll;. 'JNi;. 1 tiiiLU'Miii of liin.liliiil

. Iltr,i|,inll. r.lllnw'-. ll|ii'l:illnll Inrcl npioM.

Ectropion, rojiine; out of the lid. occurs in several

forms, the chief heinu; sp.istic, cicati'icial, senile, and

|)aial\ t if. The s\ni[itoms are (\y\v lo the epiphora induced

and to t he ( lironic con|miet i\ it is caused l)\ exposure. In

s(\( re cases t lie eoriiea iii.iv siifiei tVoin impeit'ect closure

of the lids.

Si'dstii- ritri'piiiH results from hlej-harospasiii when I he

lids .are \ull supported ii\ the y;lol)e and \\hen the\' are

short, linn, and without redundant skin. it is tlierefoi'c

seen in eiiildren and vouui;' patients, and is readily

induced 1)\ phlvcteiHikir con)uiicti\ itis ((/(/« p. 1J)()).



DISMASKS OF TIIK I,li)s. ()•().",

M.rl.anual ...troiM,,,, i^ ,.,u,m.,I l.v ..Mn,,,,. pn.pl.Ki. .„•

tl^.•k..MM,.•^t•tlM..o,,i,,n,•li^,,.Mul,a.o,.^rs..,,•t,r,,n^,i..Ml

<'<'.i,,„„-t,Ml,. ,,,„| ln,<lHM„a. In tl,,. |,,i|,., ,|j.,,,.asc I III'

t.n-Mis i> ,,tf,.|, ,li>t,),.f,,,| (

'Idhioll fiiKVI..-.

Iiti|iiciitly affictcil >iiii(ilt.

»|>''i- and loMci- Ij,His arc

nicouslv.

( li'ltriridl n-t

l>v iiijiirv. hnii

(•niic orbital I

mjiinii ivMilts tVoiii (|( llctioil y)t' the >,k Ml
l>. IIJCCI' iraiiniviic, ( MTati()i)>, .Vc. ( ;iru"

)<>iicN I- a coniinoii caiix' III cliildivii. Cliro iiic
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• •(iiijiiiicl iv il i^ and l)l(|)li;iriti> jiKociiiM' cic'iliiciiil ictropioii,

wliicli i> iii(i-(iiM(l hvllii' wcttiiin' (tf tlic >kiii with tcar^ and

tlic ((•/(•nia tliiril»v iiidnccd.

Stiiih' i'i-tri>])i<iii is t'oinid onlv in tlic lowfT lid, and is due

f(i rtla\atii)n of tlic tissues and dciffnciat ion o( the orliicu-

lar nniscic fihi'is. Tlic condition is increased l)\ tlic

(oiijuiicti\ itis and e|)i|)liora \vliicli arc set iij>.

I'didh/tic i(lriiji'hi\i results tVoin the la\ilv of the lids

induced hv |»aial\sis of the orhicularis. Oiilv the lowei-

Kic. 2s;i. lij.T.'vnni nf .I:u'>i'1m'-Ai li npi-ralinn fnr rin iiipinii.

lid is ati'ected. the iippei' iKiui;' l\ej)t in contact \\\\\\ the

iXlohe l)v its ou n wciii'ht.

I'l'dtniint.— N()n-o|icrat i\c t I'cat ment i- chiellv sc i\ ice-

al)lc in spastic cctro[)ion. Here a well titi ini;' liandan'c,

unless contra indicated 1)V other factors, will ot't( n cnif

the displacement. A handai^e should also he applied in

ectropion paralvt icuni. hut the condition is cuicd onlv hv

rcNtoiaf ion of the inneivation. The sliyhtef deifi'ccs of

senile ectropion ai'e also anienaitle to non-opcrat i\c treat-

ment, thonu'h it mav he ad\isal)le to slit the canalicnlus in

Older to cui'e epiphora. 'l"hc patient should he instructed

not to jtull the lid down wIkmi wiping the e\c.
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A lar-r ^,,n^lv ..C n,,.,at i,M,> |,:,s 1.,,, ,|,,,i,,,,| ,„,.

''••'•"I-"': ">'i.vli.rsin,,,l,.r,,r.Kv,|„nsui|| I.. ,|..MTilH..I
Ni..||..M^M,t,„v> ;nv induaf..,! i„ .„„„ raM. „f .,,;..( i,-

•""' -ml., rctropi,,,,. In this o,„.,.,.,t,„M two l„o,,s „f
""•'•"I- ",s,Tt,..l at tl„. junrtM.u of thr n.i.l.ll.. „it|, tl,r
"""' •""' '"'t'''- 'liinls „f ll„. li.l, thn.nnl, ,|„. ,.,,,„
|'>">i.M.,l <..,,,, M.HiNa. an. n,a.l,. t„ 1,„1,! tl... C.niix i,, i|s

l-'-|->|"-"i""(I% :ii)()i. .\Mlktl.n.a,li-arn,..,luil|,H
;"'•'"*••"'••"•'"•'"'•

<"""....,ll,. ,s,,,....,,|inal.,M.. of.l,,.
t""^I...tsnMli,.at.,lal ll„. |,.,.| „r,l,„ ,.,,, .,,.,„, ,,,.„,
'•'•• HI ||„. ,„,Mli„n ^Imiv thr luni,x ..,,u|,t (,, 1,,, 'i-jj

1.

11,. L"."l.— |)i:r,Ta„i (,|

i.' ...

yy-

lirllrns >.iliuc~ r.,i ,v!r,.,„,,i

'-••l'';M--lv..rti..ally.l...uuanl.
-uul,.,. th.. skin an.!

;>-i.h,
..„. ,,.t l.<'lowtlK. 1...., „f,l,...,.„ital,na,„n.

'.-•'''•;;''-^''•^-.^Mai.WMM^laWvOo,.;5
,,.,,,. too,,.

:f "' ";• ^"•^•' ""' - <-K-l Wo.,. ,,a,all,.l .i,l. „
l--.ndM,t,,,. .;,,.,,,.,,,„. ..,,,,lvtl,c. .a,,,..

, , ,a,,,u.,-

iV "-•;;' "'""^ ""'"'•''"'• "i"' *•'«• "tl...,- tl,inl of tl...

nl>n.g U.1 v..,.t,.aliv, tl,.. ...t,..,pio,,i..., to,.,.,, ,,,;,,. ,,,,,.
'!•-.. .low,, ,,„oit> „o,.,„,l ,,„t„„, TlH. s„t,„..:> ,„av
^;t.^l........ t,...,.,avto.lav.oa.t....a„..th..

to,.„.atio„

'-t ..1.H...U..I. Tlu. ..,i;.,, i. .,,,.lo,„ ,„.,„,,„..„(
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(H)H i)i>i,A>i:> oi I'm; i;vi;.

Ill |i.'ii'.'iK I II' ( I'l rn|ii(iii l.'iln.il l.'ii'-<iii'i'li.'i|ili\' iii;i\ 1h'

iiiilic.'ili'd. In Ihi-. (i|irr,'il ion llic |i;iI|M'Iii'.'iI ,'||ii'I I iiic i'^

<li(irl(ni(l l)\ iiiiiliii^ llii' liiU ;il tlir (iiilcr (•.ml liii^. 'I'lic

(dm'-, ot llir ii|i|iiT ;iliil l()\Mi- IkK ,irc rrc^liclicd tor llir

rccilli^llc cllslalicr, llic l.l^lns llcilii; cNci^nl. 'llir llil- ,ilr

llicii siilu'Til Idnvllicr .!> ill ((iilr.il l,ii-.ni rli.(|(li\- inl,

|). ;.' .>(>).

Ill lll.lin c.i^c^ III' I rl ri)|(l(ill. CN|M(:a||\ senile, the l(i\Mr

liil I-- stielrlieil ;(liil eliilie.ij ed. The eil Inpliill lll.lV thru

\'ti,. L.",i|. I liiiiiih ]'^ iii'"lilii';ii i' III •<( Kiiiiiii'^ . i|ii r:ii iMh |'.,| I'l-i r. .|ii,,n.

lie lined 1)V 'loitillilli; tlir lid. A \M(Il!;<' "^liaiii'd |iuri'

nt'tlic lid. ilicllidinLI,' tllr uiiole t hickllo-. is excised at the

imtri- (;iiitliiis. 'i"hc cdm'^ of the skin wound ;iri' thru

Mitiirrd toi;fthcr, ;ilid ^ililil.ui',- thr edms ot' the oii-

jiinrt l\;il uoillid.

A more ele^.iiit nictliod of siiorteuiiiLj the lid is Dinniicr^

uiodifii-at ion of KiihiitN o|>er.ition (I'ii;'. !2!)1 >. A triauti;ular

jiieie of eoniuiict i\a am! Iarsu> is esrised, the apex ot' thr

t riaii^lc liein^- towards the fornix. Tiu' lid i^ t lien split aloii^

the nrf\ line from riif t riaiiiiic to thf outer raiitliiis. A
triaiiiiiilar ana of >kiii i> iviuovid at thu outer c•alltllu^ .•mil
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;'7;''*''';;'i''-''|-.H.or,,,..
, .,.,,i,,. ,,,,,,,,, ^""'""•'

••"'""'^'"ni-.lrnu.l,.,|n|-..ili,...

,i,..,l,.:. •I'l I

•
iKio^iiio III,.

:i-'!;iiii m|' \' V 1" rain, I, f,,,. ecirni,i,,M.

V-.1,;.,K.,1 <.i,.trix ,vM,lt.: tlu. ...1... .,,• tl,„ ,i,l i. ^,,„^
'•"^''1 to Its iH.n.ial |)<.siti„„.

'

Mn,v .xt..,.ivc. ..i..,t,.u.ial .lispla,.,.,,,,,,, ,v.,„i,,._„„H.
'"

•' '•'"(> "'-i;'-^"- '-l..rat,on. Ha,, of lun Ik.,,,.

..'•"f-in,.lov,..l R.H.I, M„.l, ..,..„ „H,.f |,„ ,,,„,,„, .„, i^

Symblepharon ,.,>. ui,l,. U.^riUn; 3Ae,/,„,„.. „,,.,i,|,
'^ "- -n.hlu.n of ,.uilu.M.,n of fh. ,i,, l,\u. '.'l^'

m



(ilo i)i>i,A>i> oi I III; i:m:.

(I'il; !-!'!). Ari\ ciiim' uhitli |ir<>(lii(( > i.iu smtacc^ ii|i(iii

two (>|i|)os((| >|i()t-. of till' 1 1 il[ii lir.il .11 II I liiilliir coiiiiiiirl i\.i

uill li .111 III ,l(llusinli if tin -|)i)t-. .llr .llluuiii til irlll.lill III

ciiiit.'ii t iliiriiiii the |ir(ur^'- uf liralinii'. Siuli r;iii-.r> .iir

lilllli^ fliim ln;il or r.'iil^tlr-, iilri T^. i i l| illt In fill. o|ii r:it ioli>,

,Vr. H;iiiiU of (iliioijv tissue ,iir tliiis t'oriiicil, st n t cliiiiii;

Uturfli tlir llil ;illcl tlir nloll;-. lli\ ol \ ilii;- tlir coriiril it

this Ii;is al-.o 1)1(11 injured, 'j'lie ImimK iii.iv Ih' ii;irrii\v ,

lint HIT iiiorr IVei|nentl\ liro.iil, .iinl iii;i\ cNtrinl into the

follii\ so lliiit llie liil is coiilldi tel\ .11 llirl ilit to the evrlmll

o\er .1 iollsi(lel;ilile

.111 ;i (s\ nil)l(|)li;iliiii

ni.sl e r i lis I. n.inils

liiiiilril tot lie .interior

|).irls :iii(| iiol in\oU ^

inn' the fornix .•iic

clllril >\ lill)lr|ill.iriill

.intiiiiis. Tol.il "X III-

lilr|ili.'iriiii. ill \\lii('li

tlif liiU .irr(oin|ili tely

;lillirrillt to tln' ^iollf,

is r;irf.

I'll: '.".i;!. Sviiil': I
li.iiuii. ,, 1 .1

' • ' rronoiincril .iillir-

sions cmise iii)|>;nniiriit of m(il)ilit\- of tliv ivr, >o tli.it

ili|)lo()i;i iii;iv Ih' coniiiliiiiuil of. Tlif .iilliesioii may lie

Ml intiiii.itc that it i> iiiipossilile to (lose the lids I'tliciciitly,

lantiiihth.aliiii.i, with il> li.iiirfiil conseiiuciicis. rcMiltiim.

riicrr is often iiiiuli ilistiniirciiKiit.

'iriatmcnt.—Thr |iri\(iitioii of sviiilili'|ili.niiii i^ <>t the

utiiio>t iiii|)ortaiK-e (//'/- ji. 4:5.')). When it i> already

estal)li>hed openition is ne(e->;uy. Syml)!e|iharoii ;iiiteiiu>

is iisn.illv I ;i>il\ leiiiedieil liv duidiiiu- the l).ind> .mil pre-

Neiiiinu re-foriii;ilioii of .idheslnns in the iii.-niiier .iln.-idy

dexTiUil. \Vlieii the hands are hro.ad. .'iiid e^peeially if

theiv i> >yiiil)le{)liaroii i)(i>teriii>, tln' Mparjitioii of tlif lid



i)isi;.\si:s ()i III,; , ,,)^
(ill

'""" "" ^l"l«' i- .lilll.ult. Tl,,."''
'" "" linidr 1,1 III,,

' •" •-''•-" -..I tar... .H.I ,..;..,; ,"

-vrornM., ,• ,.„,..,„„
'""'"••'• "- |..-,.nl,

.1.11,. .,..„. 1. ||,,„-|, I,,,,,,. ,|,,|i,,,|,
, .

-IICCCsslllI |,|||\ " "" iM" -niCi.v

J.;,, ,1.. ...• ,

-^ ' """' '•>'
•111 'l,l|)s. '|'i,.,s,-|,

,,,.., IK

lilli.iilt, ,.,n,| is

II' <"\.l(.| Ullli

iiiiiicti\;i| ,,r-

• '" i^'"t^ ..r ,„l,l,if\ or tV„„\IIIIIC.)lls IM..|||I)|;||||..

Ankj-ioblopharon i.ImU,. „ ,|„„„, j^,-,. ,,,. , ,.
,

'-;"""- ""
,. 11,,.

,:,''•' ,'

:
;

' '""^: .H
, ,"„„,, ;';>

;

:::n ;,:::::"';:,,;";;:'';" ';'"!-"'" '"''-'<'

..r^v,,,!,,,,,,,:,;,,,''';,- :",:, ;:'"'• "I

-i-i~ I" ii„. „,„,„ ,„ ,„,,' „„.,,„„',„

::;,;::;;:
- ""-" -- ;;:::

Blopharophi„,o,i» ,j,,„^„ , „.,.|i,|^ „,„^,,
'-II"'' ! i, H, ll„, ,,,|„,i„.,|

,;

'""

;

•"•'
-...III ,,:;.;:;,;;'':"- ';

:,"';

V'"
" '""' '""' - •".

.'

I'l«' )ll.l|-.)I.|,mi<.Ms. .,11.1 lil'iv Iw. ,

'.'iK'l

I
r

-"ii' .. r,„. ^.lu,:;,,,';,,,;;,,;:'-
^ ' ^

"" ''"I'l'ti"!. n.Mv iv,,,,i,.,. „„ tivafHM.nt ,11

N....ita.,...„.N. t>..,. tl,.. „.Ha .t,..,. ,„. .,,.'";

Lugophthalmiu (A,-y„k

III

•I liar..)
I > III.' coiullli.iii of

.>::'ri:.'"-'i: ,:: '1:
-:",'- '

> -
iii.'\ 'H .111.. (,, iiair.)uinii. „f ^\^^. |j,|^

"''::;;;;;;;,;• .Kiniimty, (ct roj.j,,,,.

I'OIll .|C;itris..|l 1,111



(il; Disi A: I s oi iiir, km:.

|i;il,ll\>is <>\' tilt (Hl)i( lll.'iris, |iIi.|>to-«is iIlK to r\(>|ill-

tlialitiic uoitiv. urliital I iiiiiinir. Ac. or to l.ixilv ot the

ti-xiics anil alisiiicf of n flt\ l)lmkiiiH- in |i((>lili' '^lio

an txtnniiU ill or iiioiilmnd. Owint; I'' \|)o^inv llif

corni a iMconic- ( |ii(ii ruioiil (\ii()>i- coiiiial or kciatiti^

Mt- in. 'I'in tnatnitnt iv tliat <.f kiiatiti- c lay(i|»ii-

t lialino ('/./'. I.

Ptosis ( -'TTTti;-. to fall) i-' the term i.m\< n t.. (iroo|)niL;

of tlic ii|i|p< I liil. line to paralvM- or defect i\ .• (Icvtii.jinicnt

,,f Ihr l.Nator |(al|iil)ra' Mi|.(riori-. I*to>is may aUo lie

canxd i>v llnckininij, and inciiaM-d wtinht of the lid

(
'

|). ")!)!2i. The condition may l)c unilateral or

iihatcral. jiaitial or com|plete. In the liiLi'lK-r deunt- the

lid lianas down, co\eriMti- the [iu|iil more or les> coni-

|iletclv. inti itciinii uith \ ision. An attemiit i> made to

counteract the eUict 1)\ o\eraction of th( frontalis and

Wy Ihrouinu- hack the litad. the eye- Iwinu pulled down-

ward- hv the inferior recti. .\ very cliaracteri-.t ic attitude

is Ihu- adopted. I'orccd contraction of the frontali-

cau-e> till' evchldw- lo !h ;ai-el and t'nrow- the -kill of

the foivhcad into wrinkle-. I'aitiul pto-i- may he nia-ked

1)V llii- mean-, hut iHcome- manife-t if the patient i-

a-ked to look up while the exehrow- are liNcil hy (inn

i)rc—urc with the (iiii^ei-- apiin-t the hone.

rto-i- niav Ite connviiital or ac(|uiicd. 'The congenital

form i- ii-uallv, hut not iiuariahly, hilateral. and i- iluc

in llio-t ca-e- to defe(ti\e de\clo|)ment of the mil-cle-.

Some ca-e- lia\e heeii proved io 1h' cau-ed hy nialdcvi'lop-

meiit of the third nuccleu-. 'I'tie condition i- not iiifrc-

(luently hei-editar\. There i- nearly .alway- defect in the

upward movement of the eye-, due partly to ah-eiice ol

the |io-terior in-ertion of ihe levator into the fornix {riilr

\). .")W)i, partiv to coincident nialdevclopment or defect ive

innervation of the -uperior nctu-. It may he pointed

«>ut lure that detective upward nioviiiient of the eye- i-
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c. '»! Ill.l\ Ih- dill' I

"••"icll Mip^.lvilln- H„. I

(» li.'trcsis ,11

"' -I'.'lis uf Odil

'•^••'"l-. Ixilafcl

III <)|N,. ,',.,. ,,f

"iiiotiT |i.tr,il\s|\ ,,,.'iv

|'|>|M r l( \(l (Tiiti

iihimIc ,,,• \\^ ,

"^1- Hl..y alsn U. ,1,,,' ,,, ,|j,,.,.,

(•^ (ccichr.il |)t(K

M
i'r\< -il|)|i|\, a- I

iiijiirv ,.( tlic

(ciiaiiic, il(>M>: 1^ ,|||,. (,

""I.Ullt of llic liil '•i'>ii,i;lit alxMil I

•y «()ll|.(|s, fl-;,(tines. \,..

''•'"iiiiilv and iiicivas,',!

'!•
; il alxi "(iiir> tVoiii lack

i\ tiaci "•Ilia, liiiiKiii,

•'ii"'|'litlialiiiia. \i: UU.^^

•"'l"i'-''l t'inii. iiutal.l

iii\.'i>lli(iiia i^i-a\ is.

or sii I'I'oit Ml plitliisis i.iill,

cial plosi^ may occur in tli
\- a- |i'irt of tl -viidioiiic of

Tl If aiiioiiiit ,,f

l'"^ili"ii of the u-IoIm', aH

|''">i> sonicfinus alhis uifl, tl,

Ixliicfmn of the ,'V(. it.

'i'i"'if it- Innliot pit I II 111

'••>vt III addiicti
"'''"'*'""• Occasioiiallv in |,„t|, f|

"M"nvd forms the lid v\.v. ^,Uvu tl

"II or attcnii.tKl

conircnital and

"i.'i>fi<-atioii. tlio(|..|i it

'•"'I't iMii.i.lc to look upwards. Tl

'< .j.tw i.s inoM'd.

ivinaiiis inniiol)i|,. u|

as III

icn an

yiikiiKsjs ,„•

'J'nuf

associated ii

nil III. I

lOMIIUIlt.

!-> i> ail fxaiiipic of

II cases of parah
''''•'"••'it iilllst be directed f

-i- of tlie third iier\e

liat this nei \e ]^

must Ik. I >')iiic in mind ; tl

'iiINt than otheis.
I

"I <-oiiK»iiital and med

<> ivnioval of the caii.sf. The
f'V(|iiently afflcted in svp|,ilis
use cases respond to treatm,.,,!

••'"'"ved only In op,.,.atioi,. f

" •^-'•^ "f i:i<airal)le paralysis and
'•^'"<-«l l'f<'M>thedeforniitve.ui I.e

II' •hird I

" coiiiplete par.ilysis of
';''*' ';i"''"f'<'" i^ nsiially eonf raindicated

;" '

•it of the ahdiiction of tl

^ tile diplopia I

on

III tl lese cas(

"'.v. If the lid is raised

iii'ous ad\ ilieeiileiil of f I,

tecoines manifest
it,., I ..

siiiiiilta-

'"•M (iiminisii rile
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i)i>i:.\si> oi' I'lii: «:\ 1..

hi
Hi

(li|il()|)i,i .111(1 llic (It roniiit V. Iiiil i^ iin-..il isI'Mcldiy .-iikI 1111-

lik(l\ 111 i;'i\i .1 |H riiiaiiiiit r("-i:lt.

( Jncr.it ion-- lor |ito>i-- aiiiclior.iti' tlic comlit ion liiit

M'ldoiii i;i\c |)i riiianint rcMilts. In -li^lil cims <\<•i^ion

ol' an illi|)tiral area of >kin. \\itli or uitlioMt (•\(i>ioii ot

tile iiniii'lvinu' (il)^('^ ot tlic oiliiciilaris. ini|)io\r> llic

a|i|icaiMncc li'iii|ioraril\-.

()t'tlic main' o|Kratioii> wliicli liaxc lucn drvi^id toi' the

iiiorr siNci'f (•a>;'s I Ic--^\ opcrat ion i> the l)c,st (l^'ii;'. ^!)4).

11

*''n>tTyT\vi V
>''

\'U,. 2'.M. I ii:i'jraiii - 1 Ili>~'> (ihiiali.m fm i.tusis.

Il ina\' l)r |)citoi-iii('(l iindi T local ana'>tlirNia 1)\ Mihciitanc-

oiis iii|i(t iiiii^ of cocain. cucain or novocain, lint a general

ana'>t lilt ic i^ l)cttcr if not contraiiuiicatcd. 'I'lic cvchrow

is Nliaxcd. An inciMoii is made in tin line of tlic cxcljiow

for !2"-") CI 11. 'I'lic skin of t lie lid is tlun iindci-ii lined lliidMt;h

tiiis incision so that it is coiii|)letel\ se|);ii;ited from '!ic

orliiciilaris .md t.irsiis o\ei- its whole area. 'riirce silk

siitiiic- ,ire then inserted. Ivicli siilinc is ,inned with

t\.M li.df-ciii\ed lieedl's. The liist needle is insei'led .a

liille Id one side of I he middle line of the lid al ,l (loihl
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y or ( > iiiiii. \r Ill, i''u;uiii of till. 11,1. j(

• iciilaris, .•Ulterior lo tji,. |

ti|»u,tr<|s thioiinii 111,. ,,|.|

and is l.rouolit out tlin.uul. 11,,. tVo.if.-ilis al

iiciMoii ill til,, (.ychrow. Tl tl

i-- na

USIIS.

ihd/r tll(. i

u)onl I () I' •> iniii.

ti K' NIIIIC suture I-

UT llCfdlc ( )ri

'""'*•'' ' "ttlr to fl„. oHi,.,- M.l,. of
'"• ""''''II'' lii"' "»' tlu' ii.l at til,, sanu. ,1

1" llllln'lll ..||h| ]v

IfOUnllt out ill tl

i>taii((. from the
'•"''''''

"P p.nallcl to til., first an.]

"'• iMMitc.l ill (.\actl\ t

"' ^'iiK- iii.-inii.T. Til,, other t W.) Mitu

t le III- Ol I pilliiiiL; the Mit

I'f lul Is thl'.iuii int.) ,, |o|,| „1

"' ^''"'K' iii.iiiii.r .>ii ,.a,h si,!,. ,.f

ii<'^ U|)uar,ls th,. skill ,)f

1,' II
iKii-iiial folil al tl

niaiiiu.r th,. li,j j^ |...,i

'" taken ihat it is n.>t

llialiiiia will I

iich e.)rr..sj)..n.|s uith the

PI"'' iii.ii;i;in .)f th.. orbit. In ||,iIIS

••il tile r,.(|i||sit(I'lisite ;iiiiount
: care miist

'•'i^fil t null, oil

rsll

>P<T.-Iti,.|| shoiilil I,,. ^||,,.||t|

't- Th,' .tllct |)r,„i

leruis,. Ian-,, 1,1

ploWllcil at the time of

n,.||t ,.|tei

IIk'h the lid silt

III' nieisDii III III,, ,.\-,.|,

UK ^-(<•^^ (»f tll(. desiivd
I
lerma-

'<'" IN siitiir..!. and
i'"ivsar,. ti,..| r.Mm.lsiiiall j.i.res of nil

"I'li'.ii. •'I'l'li'd N.rtieally to th,. foivh,,,,!. 'I

)lH'l'

"i.i.V i)e tio-hteiie,! or loos,'., i,., I. if

lie siitiir,.;

leu (Imv- i<".\ ^iiv ivm,)\,..| aft

'i<<-i--arv. .Inriiio- the llist

•! ten days or a fortniMht.

Il

IV.iritlls OK illK I

ijiiiM's ,)f the |||,,^| v,.,,.j,,||,, |^j,„|^

I I IS.

hnrns, ^v,..—j,,,.

eontiisi,)!, \ioim,|.
\<iy coninioii. 'I'lu.y

ip'ni iiviieral |)riiui|)|,.s. |,nt s|

nnis' reated

"•'•• i>"i"l- (!) "ouimIs of th,. skin of the

'"•'>it, (;}) iiijiirv
y Of llie hones of tl

direct... I f,, tl

'ids, (O)
jiijii,,

of fill' ,y,l).ill.

Wounds in th,' direction of
.i;'l|><' littl,. an, I lual without
Mii-irical uonn.ls s| 1,| |„. ,||,„|

i-' possible. \,.,ti,.,,| „,„|,„|.

cicatrices, aii.l ,)ft,.n Kail t

X'cial attentiitioi,
. I, list b

the (ibivs of the orbicnl;

<ons[)iciioiis scai'riiij..' ; h.'n

iris

«• 111 tills direct ion as fai

.Uape, cans,- ,lis(ij.-i lriii;r

o ectropion, or otlur dist.)rt ion,
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I i

(•>|Kciallv if tiuTc is .Millii into tin siiKJmciiI hour. 'I'lic

" -I woiiikK ;irc viicli ;i-- M'\<T I lie lid \ ci't ical I v in it-

«ImiIc tliickiu—-. If tli(\- do iiol iiiiilr liv liisl iiilciitioii a

iiotcli ( ti-aiiuiatic cololioiiia ) i> left in Ihc lid niari;in. and

disiiuiircincnt. lan-o|)lit iialniia. and ciiipliora icviill. W rlical

Abounds M-\crint;' the (•analicnlii> rciniirc >|)cc:al caic.

Injury to the bonos of the orbit niav afiict Hk oil)ital

niartiin or dccprr pall-. IVact nics involvini;- the margin
may he diauno-cd \)y careful paljial ion innMiinc-s.

crepitation. Ac. I'Vacllin- of the ualKof the orl)it (tfteli

nianitevt tlieni-~el\e- hy ' }il pli il.s( imi. It is due to coni-

ninnication of tlie -iilxaitaneoii- ti-s|ie> udl, the na-al

ail' sinn-es. air l)eino- forced into the ti-sne- on i)lo\Mne'

the nose. >nee/inn', -Iraininii'. "i' i'i>ni;iiin';'. There is

H'reat swellinn-. with a j)ecnliar soft crepitation on palji-i-

tion. IVactnre of the oiliil.al hon.s niav he followed l)\

retraction of the iilohe ( tr.inmat ic enopht lialnios), or niav

!)< pai't <if a more se|-ious tract lire of the hase oj the skull.

In the latter e\eiit the optic toiameii is often involved,

caiisiiii;- laceration or compression of tiie optic nerve (//(/.

p. iV2).

Injuries involving the globe rc(|iiire special caic hoth in

dia-fiiosisaiid treatmenf. In everv case of iiiinrv of the lids

thecyehall must l)e vei-y carefully examined. I'.-dpation will

usually <lemoirs)rate considcivihlc icihiction of intraociilai-

pressure if the (ye is iiijiiicd : it indicates rupture of

the <;loi>e. Inspection may he diflicult on account of

excessive svvellinii- ''HkI cccliv inosis. In such cases the eve

must l)e examined at all costs, the lids heiiie' separattd

hy Desinarres' ntraituis. under an aiiii'.stlietic if

necc'ssnrv.

Contusions are often more al;irmino' in ap|icaranct'

tiiaii III reality. '{'here is ^reat svulliiie- and ecchvmosis

'•"til in the iids ;iiid coniiinctiva. In all cases a <j,'uardcd

[iroiinosis should he >;iveii, for it may Iw iiiijio.ssihic fo
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flctciiiiiiii' (III. tiill Mrnt of t

I».
()h.>). or till, ivr (n,/r p. 4

!< iiiiiir\ to llic oihil

'/'/T,// ///r///. S
|). Vi.>).

llllpic ContllsiollN uitll (.(cI

only coM coiiti)!

tor clcaiisiiiii-

IVI1H)^1^ r'i'(|mr«

i>i«-->- : .1 Miii|ilf liori,. lotion ,-., onlcrcd
lit' ('Olipillil |\;ll

"J_'|-<'Vint til,, liils IVoii, sti.kinn-touvtl

plusciiia should !)(• ircatcd uit

ic. and l)onc oiiitiiifiit

icr-.

•iikI all -traiiiiiio-. h loNMiin- of the iio>,.. and

I a |)rc>Mir(. I)aiida>,(

.•l\01(|(.((

-'> on, iun-.f I),.

W <"iii<^ nnisl i,, Ihoroiiolilv ..h.anM.d wit:
1 an anti-

I''"/"'""' ""I I'li'iiul't N-..th,.rl,vM,tnr..>. I,, uound
nuoJMiin' tlu canahcii

xarclicd lor. and the canal

"^ "k' inner cnl rnd nnr-

It

i(iilii>

ilii> is not done hi.t

lit up (ridr |,. ({^•-,)

ore ciciti'isalion |

'|"l''i">'' "ill follou.and It uill Ik. ,.\tr<

la.s occiirrc

'""•'in an .ntry inl,, (||,. ,..,||.,|

I"i(( i'at(.d uoiiiid ^ an- hkcK- t

nc^i. II

'tctoriinty of the lids

"ix'iation (,/,/, p. ( ). ,v,-.). If

nifly diliiciilt to

( iiliis ill oi-d,.]. to slit it III),

o |(.a\c iiu-ly scars and
list 1)(. treated hv plastic

aDscess must

principles.

'X' op,. lied and treat,.,!

siippuiation occuis fli,'

on li'eneial sm-nical

li

4

'I r.M,/ -lis OK |i(|. 1^,1,

Benign tumours iin-lu,l,. xanfhel
"arts, lucM IN an>.ionia, and other f

iMiia, niolhisciiiii.

I lie sisin anil cutan(.ous n-laiid

'iinours coiiiiiion to

XfllltJil In

tl

oiui {tuii)n<i, vellow, (Ac

"""•I i.>< .a slinhtly rais,.,! vellow pi

'"MO? 'i plate) or xan-

plaipie, most com-
'"••' .V t.Hin.l ,n tl... .ippcr a>i.I lower li.ls near t

"•uithus. and oft
le imiir

tile two eves.

'•I symmetrical in the two lids and in

w)men. T
111' plaipies ai'c most coi

n \' <iro\\

nnion in cidei'lv

^lo"ly. and only rcpiire treat men't
'"' "••""" "f *'"• <li>%.n',.ment pnxjuc.l. Tl
'"' i'''niov,d .•ifter suix'iit

it-' t'ljMJNHlent.

UK, His nijcction of

lev m;iv

eocani or
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Mull iixi-itiii iiiiitihiitisinii i> .'i small wliitc iiinlyilicatcd

IniMoiir. ^('iii rall\ mulli|il('. A Niilj^taiicc ri'sciiiMiiiL;-

schiMii can hv --(i in •(/.(•( I (nit ol ii acli I iiiiKiiir slioiild IkI h

icc/cil (lilt alter iiiciscoii and t lie interior toiiclicd with

-n\]i\ -.ii\er nurate ^ti(|^.

.\(riH>i nr mole. n^iialU' |ii!j;meiite<l, ma\' occur on the

lids, i;-enerall\ alli-cl iiiLi; the marniii and in\ol\inu' l)oth

skill and coninnct i\a. Sometimes two are s\ nmiet licalU'

)t' t he sjinie e\e. indicat iiiti; t iieii orin'inthsil iialed on t he iKis o

at a time when the hds \\er( still united. '1'

scopical appearance is characteristic, consist mo- ot "" iwcxiis

le micro-

cells."" ot'len arranged in an alveolar maniur.

mav take on iiialiLiiiaiit iirolit'erat ion.

'V le nrow tilsth

l[< iiii(Niiii'ini{ , ol 'ten .dso called iiii'\ lis. occiiis in two forms

— telaiiiiiect.asis anil c.tvernoiis lucmanttionia. 'I"he former

are hrisjlit red or iiort-wiiie coloured snots comiiosed ot

lilated capillaries. '1' ter consist of dilat I'll anil

aiiastomisiiio- \rnons spaces 1\ iiit; in the siiliciitaneoiis tissue

haxiiiL;- all the characteristics of erectile tissue; the\are

not iiifrei|iient l\ strictlv localised as if partiallv eiicapsuled.

'I'liev appear iihiisli \i|ieii 'cen thionnh the skin ;ind

form a sw, Hinn- which increases in size on crviiii;',

lowerinu; the head, Ac. ('a\eriioiis hii'iiianiiiomata are

iarel\- seen in adults. p;utl\' i\uv to the fact that tlie\' are

Heiier.ilK' treated ill earU' life, hut possihiv due to spon-

t.uieoiis ;il roph\ and t hickenint;' of t he skin.

'I"elani;iectases inav Ih' excised it' small. If larn'i r the\'

ma\ he cauteiiscd with the i!;al\aiio-cauter\ ; onl\ a small

area should l)c .attacked at a sittiim', the oucration heinii:

i':i ect roi\sis or c.arhoiiic acid snow nia\ alsorepeated

he Used. ('a\ernous hii'man^iomata ma\' he excised

prel.r.-i 1)1 \ from the coniunct i\;ii sur face, if small. It

laiiicr the\- nia\ Iw treated l)v clecti'ol\ sis. It is a n'ood

|il;in to tlsr elect roKsis for a liuie until the tumour is

consolidated \^ it h lihroiis tissiu', and then to excise the mass.
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I-.'fmi>l„(i,i;,,,„i,i occius rarclv in tlic li

Malignant Tumours inclddc ciicii
•li.ita. 111,, t

loiii.ila ami sarco-

I'lpithvl

liaractci- of t

oinicr h.'inn- in'icii tl ir nioi'

"iinta show a pictcrcnci' Tor- >i„,\-

I'' •pitlivliiini clinniivs
; (I

I'li'i"'!' ,yvnci-all\ at tl

conniion.

\>lifiv the

cv llicrcfnic coni-
IC (( !;(•> ()

arc cjiliTU

if I

f the li.ls. 'I'l II' pat lent
!"• pr.'aiinciilar oland niav I

II' UTouth i\ hear tl

V h.' I'lilar yiii, 1)1-

!yiii|)liati(' i;laii(|>. .\i

" i"ii'''- (.'iiithiis, the Mil.niaxill; ii'\

IV l>t tiK

lai'i' ui^

.Uitiiil^ ot the h II i.ia\' 111

iiiiilci'^UO cai-'iiioiiiat

I'' <'iiiiiiiii)iii'st iiialii'i

-'•-(alli'i! niijciit III

ii''ttini> |)r()lifiTatii.ii

i.iiit <'|)itli(lial oToutli i> tli(

ti

I'l'l'. Ullll'll

" iiiiicr caiitlii.. It

li.'u-.ictci'istic fcatiiri's licrc,

li<>«'- a piidilccti iiii tor

l> llllll(•(•(•^^a^\• to (lt•^(•|i|)

arcoiiia is rare ; if

|»i,ii;iiicnti'(l or noi

If iiia\ l)r roiinil iir spind

"pniioini;' tioiii iia'x

l-|)l,i;-|IH'nt.-,|. T;,,. ;;.a|io||ai:t ii'l'OW I li-

1 arr iiMiallv called >ai'c()iiiata.
TrrHhil,,)!. — I'lpitli.li ,, ',.1,1,

'""o'l-lil.v <'xtii-|,at,.,| ...t Jill ,.,„,,

NiisioMoftli,. o|„|„.
,„.,.M.nt,.,'atioiiofilu. orl.it. I{o.l.

aiioiiia iiiiinI

''vi'ii if it iii\(

Illl-IT. it M)|,.,l|

'i'<"it it uilli radiiiiii I

iiiiiit. and (.\(.|

"""'' '"• IXciM'd. If I.M'U-Cl' it

'" a tinii'. ('on.sid(.|-al

it

!-< VMM' to

nv niii)ro\(.

I <iur, iia> Imci

'ii'.'itnicnt, l)iit if

1 ii'|)(irfcd as the result of I Ills

" !> uis(. alua\s t II e\(is(. tile remnant-.

t'oM.KMTAI, .\ltV()|!Mv,.||u.> OK in !• I,||,s.

Sv";l,lep|,a,-on, anUlol,|..pl,a,' .'.tropion. entropion
""I fne iiasis oeeur oeeasionallv as eon^enital nialtornia-
"""> lloMs is a tUirlv eonnnon eonu'i'iiital i\vW

Distichiasis (o.v, .lonl.ic., ari^,>,^ ,, ,.„„
, ;, ,^ ,_.„,^,

';:'"'""""""'"'•'' 'I"'--- -•- t-o .omplete ro.sofeilia,
<• ti;n III all four lids. The posterior rou replaees Ihe

,

'' ••"' -'•""'^: 't <a',ses fronl.l.. |,v rnl.l.inn- a-ains,
III' eoriii'a.
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Coloboma of the lid is a uotdi in tlic rdoc of tlic

liii. Tlic n;(|) i^ l|xii,ill\ siliialcl Id the iiiiiir side

" ll"' iiii'ltlli' line, ovi daily alll'cl in;;- llic ii|i|)(|- Ii,|. '|"\v(t

"I' iiKiii- (iiHrls iiia\ (icciir ill the same lid. Soinct inus

a iiiidn-r ot' skill links the coli.honia \ii the ^IoIh', or Whvv
'•^ ••• dciinoid astride the liniliiis at tlic site of tlic

cnldlioiiia. 'i'hcrc aiv dftcn other con^rellital defeels of

the !ve or otiier parts of the hodv. -.;/,. colohoin/i of the

ii'is. acccssoi\ auricles, \c. Some cases ai'c due to

iliconiplite closiiic of the f(ctal facial cleft, others

|)roi)ahly to prcs-n,-,. ,,f amniotic i)ands. ( )ccasionallv

""I'- '- •' iM'tch at tli( outer part of the loucr lid,

associated with maldcx clopnicnt of the malar hone.

Cryptophthalmia ^^/.l -rdv. hidden i is a \civ larc

<"!i'liii'>n in \\liich there is total ank\ lo- ,iiid s\in- h|,.-

pliaron. associated with ahnoniiaht \of I he e\( and often

"t the orl)it. Tlic skin passes lontinnouslv from the

\m)\\ over the eye to the check.

Microblepharon is the coiKhtion in which the lids arc

.ihnonii.ally Miiall. Tiicy may l)e ahscnt ulihphanni.

'I'hese conditions iisiialiy oc> ir only in cases of niicropli-

Ihalmia. or conntnitallv small eves.

Epicanthus is ;i scmihinai' fol<l of skin, situated at and
sometimes coxcriiii;- the inner canthiis. It i. iisiiallv

l)ilatei-al. the e\cs ,iic far apart, and the hiidnv of the

nose is Hat. It may (hsappcar as the uosc dc\ clops. It

is normal in Moniiolian races.

Elephantiasis neuromatodes oi' plexiform neuroma
may alfi ct the lids and orhit. In all cases the temporal
rc,i,non is also afKcted. Th,. iiypcrtrophied nerves niav

1)«' felt throiio-h the skin. 'I'lic nerve fihrcs are little

chane-cd. the hyperplasia aftcctino- the endo- and pei'i-

iieiirinm. In s,\cial cases the ciii.ary ncr\es liavc iwcn
foiUKi afiicted, hotli out- idc and iiwide the e|ol)e. and in

some (.•iscs the eye has btn l)nplit halmic.
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|'|s|.:am.> oi- nil- lvcimmai, aci'mi

a

n >.

larc

1)1..

(it'tcll

I the

Anatomy and Physiologj J,, l.urvinal ,n,,,,.uat u.
'"'"'^*^ "' ""• '"•'vinal ,^I,.„h1. ,.,u.|' IIh. lanvinal

''"'" ^"''//'""/ ,'//'n/7.s „f ,.,,,.|, ,.v,. ,...„s,\t „f fl„.
-nprnoro, ,„l„

,1 o-l,,,,,!. the infrrior or ,,al,„.!„-al .lanW
""I IIh. a.TcsM.rv la.Tvu.al n-lan.l- ,„ Kra,iM.\ o-lai„l>r \1|"V >..,..„> a(.i,HM,s ulan.is. M-ar..,.lv .li,rinu-„isl,,,|,|,,

"nm.M.o,,H.allv. iV,,,,, mtcus .nlivarv da...is. u'ifl, „|,i,|i
I H'varr ,n..r|.l,„l„o.i,,,l|y i,I..„t ual. Thr suprrior n.],.,,,,!

;'''<'"f "'•• >!"' -f a small al.n.Mul. i. sit„,,t..,I m tlu"
am^nal to>>a at tl,. ..ntn- pari nf th. url.ital plat., of
'" tn.ntal l.on... T..,, .„• U.vUv hrrnwal .lurts pa.s

';'"" '^ '" •'(«•" Hp„n tl,.. Mirfa..,. ..f th.. ,„ni„M<.t,\a at
""••'•'^'''- l""t "f H... „pp.., foniix. TIk. int',.,.;,,,- ..lan.l
««'>i.M>t> „< only .„,.. ,„• f„„ 1„I,„,,. ,it, ,,,,,,, „,„„;Hu.
'"'"'" "f f'" '''"-^^ "f tlH' ^np,.rior p„rti,.n. It .an 1...

MVM ulu.n ti,.. ..y.. lo.,k> ,|„^w, an.l in after tl,.. npp,.,-
1"! has Ik...,. ..v.rte,!. TI... arc.ssorv ,.r Kraus,.-. ...lan.i' 're
"'.cn.>c.,pu. acH.i. Iyi,,ir Ih.Iow the Mufae.. lK.tu..e„ the
^-yn^y^ .uul tin. ...l... of tl,.. tarM,>. There aiv al.out
h..-ty-tw,, ,M the upp,.r,>ix to ei.ht inthelo^er, fornix
1 KMineisot nnnu.n.ns aeini nnit.. to torn, a lari^er ,ln,t
"Inch opens .III to th.. fornix.

'I'l..' la.rvnial passa-.s .-onsisf ..f th.. pnneta la<.rv-
'naliH,^the eaiialinili, th.. laeryinal sa... an.l th,. !,asal .luet
(I- 1- ;«).-,). Th.. I'unvtn la,n/w„!ia Wv uvav tl,,. posterior
iH.nler of the free niar^rj,, ..f th.. li.l alx.ut ({ niin. fro

I

r

loj.

Ill
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""• '"I"!' <"tnlliiiv Ivicli iid Ii.iv „uv |)mii('Imiii mikI ..nc

"•'"'li'"'"^- 'I''"' iniiichiiii i\ .itii.-ilcl I,,,nil ,•( .|iu||t

l-\.it.,.ii. I.iruvr ill ,.|,|,.|1\ |,rn|,lc. the |ki |ii I la i;HTVlilali>.

•^"- •'li'''"l.v inriili ,1, tills is vis, 1,1,. ,||„|,,|. iinnnal
(•ircuin>t.-ui(-.- only uh.n tli,. li,| is slio|,(|v .vrrlr,!
('/'/'

\>. !).S). Til.. r,n,.,/i,„!ns |,,,>-,cs tVoin tin'' piincliini
tn Mir l.i.niiial .a.'. It ,s li.st ,|i,rctc.| v.rti.allv to.-

•'''"'"'
' '" - "ii'i-- IIk'N lioii/nntallv lor (i I,, T iiiiii. 'I'lir

<-.-Miali,aili iiMiallv ojini M|.;.ralcl\ tliioii-li lli,- oiiI.t uall

lie. urjj.mi 111' i.iriyiiiiil ;ip|i;ii:i(!i..

"I' the laci-viiial sic. 'riic I„-rnm,il s,i,- lies in tl,,.

l.'UTVinal to.va fonii(d by llic lacrynial lionc When
iii>tcn(lc.l it is aliout I.-) mm. Ion- vert icallv. and 5 l,,

(i mm. uid,.. 'I'll,. nmdii> fxicii.K >lin||liy alxnc tlu' level

<;' •!:. inii.T tarsal lii;-am<'nt. Tii,. sac is surrounded l.v

til)rcs of til,. orl)icularis. Tli,. lo„,.|. ,.||,1 n.Mrrows as it

"[..'lis into III,, n.asal duel. 'I'll,. „„.,„/ ,/„,./^ varviii- mucli
'" -'^"' »''-' '" •-' i""i- Ion--. :; lo (J mm. in' .liameterl
|).t>M's ijouinvards and slieht ly „nt u ards and l)arkuards.
Ix'imde.l l.y the superior maxilla and interior turbinate,
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huhl

\ tor

1 licii

•> to

cxc,

^^ it

lilcll

ten

I" "|"'ii •'' the ,iiit(|-i

llltifloi- iilr;itll> (,f tl

" l'"i' "' Hir out,.,- „..||| ,,! ,1,

lie line ot' III,. ,|||,.(
j

!< Iinv,..

;T(m.\,- I„.|u,,.|| the .ila ,,f II

i|)i> r end of till' ni^al (liicl i\ tl

'"'•''""li "< li'icl In str,-.fi(i,.,| ,.|„tl

!" illllrl- caiitliiis .'iimI tll(

K' no-'' .111,1 III,, ell,.,. I,. '|'|„

"' ii,(irou,.s|
|,,.,r-t. 'I'll,

•l<- •111(1 ll.lMll (lllct I

• <<>i-iimi uliicli ,.,„,(,

I'ltlicliiiin, llu' l;icr\ni,il

>y colimiii;!!- (|)itli,liiiii

iiiiiin- forms an impcrfi

'I'lic liii-niiiiiil

'Ills ;t M.|i()ih

I. Iviiil;- iijioii

|)lc\i|s

cct \

IK' IIIIICOlls

il\f .it till. onii,.,. iiit,, tl V IIOs|.

'I'llll,!,^ M.llllllll ,.|||,,|.j,|,

'rrrhnii ,s a sli-litly alkalin.. ||iii,| COII^

.•'' its cllic.f

ordiii.'trv aiiioiiiil

'oilsliliKiit. 'I'll

•lif i\(l»all, ami
i''flt\ irritalioi

Mcr,.t,.,|. and tl

-'•<T''lc(t is jiist siidi, .,,.,
11 to nioislt.ii

Is Ids

I- p-M-liicai

I'.v .vapoivilioii. Onlv muj
"I' |ifii|)liiTal. is

IT

1- forc,.,| iiit,, t

an (.\c(.

""""U'l til,' nasal diut int,, t|

II' iacr\iiial ai and

"iiikiiii;-. \\||,.|| th,. lil

ic nose (liinni;- Ih,. a<'t of

ai'oii 11(1 tlif. sac. I

"''^ "*' Hie orbicularis ,.,,|it

f 1

(Irviicss of t

tioii of t

iiii-t Im' rciiK.nilHTcd that

iiioistciiiiin- of tl

"' <«MijiinctiNa docs not ,vs,,lt from cxt
"• Mi|.,.|i,„- and infiTior lacrvnial olands

iiiact

Xerosis or

irpa-

it-

• ' <'on|uncti\a hv K
(>"n iniicoiis ,.,.||^ 1

raiisc s ojaiids an
)cin

ii' Miflicicnt to |)i-c\cnt it /
;•'""'"• •pip'""" -l'"'^ not result from extirpation oft
'--yinal sac. ..x.vpt in the presence of ,,svchical
P;''P'"''"I ^finiuli to nuTcased s,.,.r,.tion. It is ,„.ssil

cr

or

I hat tl ic teal's iia\( some slio-lit antis(.ptic propertie;

possihio

1) i>i;.\M-:s Oh riiK I,

I)

A( Ul MAI. (Jj.wi
M-isesof the lacrvnial n|and

'xiiirs occasionally, nsuallv n-

irc' i-are. J >iicrfin-a,l,'iuli>,

TillilH'i'ele also ,

result fi

tai

Kciii-s lure. A

"n\ir .,,1 to siip|Hiration.

pennaneiit /Istii/n mav
""I inptiire of an ahscss m the .dand.

"';ii>.'in(l lraiimali,-,/,.s7-.,v,/;„» „f th,. Han,! have I

pon-

'lescril)vd, a swell
i\e iM'en

of tl

lily; l)eiiii;- fornu.d mid
K' uj)j)cr lid

el' the outer part
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I hi' iijiijui is a cvstic -v.i Iliii^- ill the U|)|n'r litfiiix. iliic lo

Irtriitioil of Ni( III idii ()«ii|n- lo l)|ock;iifi' <it' (ilir nf llir

la( i\ iiial (IiicIn. It (•,•11
1 (Mil \ 1m^ (lis|iiii,nii>lic(l tVoiii rch nlioii

(•\->K of Kr;iii>c"> glands |)\ its posit imi.

'I'lnihiHis ot' tlic lacrviiial ^laiiil shou n vcrv marked
rcsciiiblancr to tliosc of t lie paiotid. Mixed tuiicoiiis, in

I-ealit\ e'ldotlK lioiiiata, coiitailiini; eait ilai;c, lil\ \oiiiat oils

material. ^Vc. are the lommoiiest t'orm. ( 'aicinomata and
sarcomata are \er\ rare.

All eoiiditioiis uliicli cause su,.||nin^ of t|„. n-|aiid mav
lead to i""iili'iellt of llio\emeiil of the eve. TheiilolK' is

|)i|slird (1 /A :i\\ards and iiiujirds ; iiiomiih'IiI out v^.-ikIs, ,-111(1

es|ieeially oiltwii'ds and il|)«a|-ds. is limited. There ma\-

l)e some [iroptosis.

The I'are diseases mentioned ,d)o\e must l)e t ii ated on
j^cneral iirinciples.

l)|s| .\s|:s OK nil I, Mill MAI. l'\ss\(.Ks.

Evorsion of tho lower punctum (Kdiis t'riMii l.ixitv of

the lids in old n'j^v. from chi-onic coniniictix itis, ltle|iliarit is,

and any cause leading- to ectropion ('/./.). It causes

cpi|)hora, which in turn ;ii;-n:ra\ates the condition {ri<lr

p. ()()»•).

/V,«^/;//,///.— Ill sliojit c.-iscs. especially ill old people, tile

e\ersion may he siiHicicnt jy (ountcracted hv makiMi;- a

small scar in the fornix jiist hehind and helou the |)osi(i(iii

of the punctum. This is JHst done with the act u;d

c.autcry. a fairly deep i;iitter Ininn- made. ,\s t.i-' cica-

tricial tissue contracts the pimctmn is pulled inwards
towaids the eve.

If this procedure fails the can.aliculus should |„. ^Ijf uj)

or a radical operation for ectropion perfoiincd. In the

former casi- the M-rcatest caiv must he exercised that tlu'

can.aliculus is slit on its jiosterior w.dl. so that tlic open
duct will lii' airaiiist the ylohe. It is not ncccssarv, nor
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"l\i-.ilil- . ill Ih.s,. ,.

'"''> III' -.a-. Iiiil ,1 Miii-I

•"' -lil tl„- <:.||;,llri||i

IX UK 1M(I ^1) |;(|-

<l>llll)lll,l\

III III'

«Vf

11' ^iil |i,irt

1-- 1^ IICCISSJIIV |(

|"llt III (Olll.icl Ullll II

SlillilKI III, /,,„, I

''MIIK ll lis CoIIoUn. I

^'•lllr-|ii|,"s,|ll.il(.r(I-

IK r

ll-ll

'lllilli, III t!fi j.

Illlllllts l((|l|i|v,|

ly. ;J!>fi),

vllltr. Tl
I'.uialiciili^

IC li,>| (

knife is (ll,. ||,,„|

"liiili llic lllol

'"III "f (.•inali.iih

i(i<-.ili(iii of \\'|.| Hl-s III

I iirvid I'oru.-irds
.-i

|'l'»l>'' |l<)||lt is sj.aiirlit. IIU

- III flic oiiu-iiial iiislni-
"""• •'V- ;^i»7i. Tl„. ..v.. shoiiM I,

<"C.llll((l ii<>ii,i;li lliis uil 'i"i I'l n.-ilc

•'"
I''""- 'I'll' Miinr.M, stan.U l.,.|in„i tl,

I'"'""'- 111 "ixratiiio |||M.i. Ihr rjoli

!• I'HMT lid uitll
>Hl<' lie (Veils t

lllllll '>• \Vitli tl„. riuht |,.„„| ),

'"-'•ts til,, point of NrtlKsliin-s ,1

into t

ps dilato
" I'lllKllllll, passiiii.- it diivctjy

• lounuards as W

'fifii i-()tatiii(r it

• r as it uij ;<> iasii\-

il iiiuards

II

"III "aids and piiNliin.

•'l"ii,U- Hie caiialiciiliis. Ii

_

"> iiiaiinci 111,. |Hin,tiiiii is dilated.
'I'll'' kiiif'' is t|„.n taken and tl If |)l{)l)C

l"""t is passed iiiloth,. pnncfmn in tl.

'••'iiie nianiier. (list d
"aid 'J'l

ouruvards, then in-

" l).i(kof tlu. knife is directed
'"^^•"''' ••ukI shohtlv dounwanls. I„
t'"> 'Manner, as tlu. knife is pusju.d in- ,.•

^vards, the ,,ost,.,.ior uall of tl„. ..analicui
1-^ iiK'ise.l. In had (.a.^s of
"li'-ii it is .lesired to slit II

the sac it

li;. '2W. Nriil,..

IS ^''ip's ranaliriiliis

t'\cisioii or
'l:l:it,

If caiialiciiliis conipletely into
IS ne.-essarvt„ lofat.. the handle of the knife

'7'''^7;'^7"f
"- -—

s the proU. ,o:nt'-•oppnl l,v the iucrymal iK.ne. Wliile this nian.Lre
n.K.

10
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f)*-'f! DISI'ASI'S ()!• ilil, l:^ i,.

I- Ih HIM' |M I liniNt .1 I Ik hd i, k, |,| ^tr, |, |„ ,|

mil u.-iiils. Ml t|i,-il till u:il| ,,\ III, ilii, I i,

1^' I'l •••'III 1^.1111-1 lllc (li^V 111 llll kllili'.

('.Ill- iiiunI \,.- I.ikcii Ih.il llic ( dm (if Ihc

kllilc, "llicll i- llinclrd IdU.Ild- III l;llllli'.

'••••^ 111)1 iii|iiir llll' I \r. tlii>Mi;li ; 111 IT i^

little daiiHVi (if MKJi ail .aciiiciit . A
Stllliim"> kllitr (l-'iir. 0<),S| is mmI'iiI tor

(Mlll|l|l| 111^ till' illl isioll illld till -,,!(.

A |iii>l)r sliiiiild U' pa^M'd aliiiii;- I lie ili-

cl-cd (aiialiciilii- nii llu da\ t'nllinv mil; IIic

iipii'd Kill, and (irca^idiialU iili siiccci-d ii|,_r

da\--, s(i as In [ilCMIil cln^iirc iit' llir ilicl-iuli.

' ndii- III) iiiciini-laiici -Imiild llu- caiia-

IkiiIu-- l)r sill ii|i i|lilcs> il is alisdliitclv

iii'i'csNa,\ . Il slioiild never lie s|i| uji mun'

I liaii |s al)s(i|iilil\ III (( s->ai\ .

( hilitsin/i (ii til, jiinirhi iiia\- 1m' conu'en ilal.

wllicli is e\tnMiel\ rare. (II (•icalneial.

I''-|ii|)li()ra is taiised. 'I'liese cases are \eiv

'lilli'iilt to treat. All eiideaxoiir should he

iii''"li' to -lit n|) the (icihideil |iiiiiet uiii not

•Ik' "liiile eaiialii iiliis. On ins|ie(tioii no

li ue of the |)uiutniii may l»i' \isil)|e, \n\\

it is rare that some evidence of its |iresence

eaiinot he seen en iinniite examination of

the normal sjte uith a loupe. The point

of the dilator is inserted at this sitt. and
may succeed in opeiiiiio- up tlu' |)UiKtuiii

Mifliciently to .idinit the prohe point of file

canaliculus knife. 'rhere is usuallv no

(iitliculty in knowinu- uhcn the knife is in

I'., -".'s. t'"' <luct. as it pas>es on in the proper

r^mil'iellln.s
''''''•'"" M'l't"' '''oily. If thi> method

^•i"'<- 'lil'- to permit nil eiitranct' the canaliciihi>

I'll.. i".i:.

Tw ( 111 \ ~

i'uii:iliiiilii-

klllfr.
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(i^.S DISKASKS Ol" 11 IK KM-

.(IK ' tli( (l.iiiiicr ot' |i;ni(»|ililli,iliintir< it' aiiv iiitiaocniiir

t)|i(i;n Kill is uiKldlakcii D.'iK r\()(\stitiN is a coii^taiit

iiifiiacf

arc of al

lial)lc at an

IIIOs

eye. Miicc liilliillc

(lail\- occuiii'iicc,

ihrasions o f tl ic coi'iifa

and Micl

V iiioiiiciit to Ik'ioiih' iiit'(.ft(

an aDiaMoti i>

anil ti'isi' iiNc to

an liy|)o))V()n iilcii-.

Chionic (lacrvocvNtitiN is coninioh. attrihiitcd to th

fr.rts of st ric U'C o f tl If na.-al duct. It i> 1 )\ no means
ciitain tliat ilic stiicinrc is piiniarv in all tliCSC cases it

Is not imlikclv that it sonictinies results from tl le nm,-iiii

Illation of the sac or from the treatment applied to reinedv

It min-ht !)( ant;cipat;<l that thetl ic (iacivocvst itis

iiiiection was frc(pient ly derived tVoni the nose 111 cases o

ec/enia. \c.. hut invest iuat K.ll tclu Is to iictiativc this con

jec lure, 'riierc arc, ho\ic

iiitractahle (laci\()c\st itis ha:^ Ikiii cured hv treatment of

vci', niae\ undouljted cases in which

owercoincident nasal iiitlammat ion. ()l)stniction to the 1

end of the nasal duct may 1k' caused hv the pressure ot

nasal polypi, an hypertcophied inferior turbinate Ixmv.

\ti vine (ie\ latloil of t IC sen tuiii. uiKl so on
I iitrcited chronic dacrvocvstiti

icons resoltai

walls of the sac ultimatelv Ik'coi

1

s ncNi'i' uiulertrtK's spoil

ntioii. The condition tends to proy-ress, the

lie atonic, tiie contents
ne\er heini;' evacuated except hy I'xternul prissurc. In

iiy case an acaite iiiHammation iiiav aris I lacrvmal
JlDsct'ss iH'ino- foriiie( Thus se(|uei m.;\' Iw caiisei 1 i)

treatment, an ahrasion of the ipithelial liniiie- leadin<>' t(

mfectioii of tl IC pericvstic t issues.

and sucti us aic'i"he patients are usuallv elderli

exposed to <lirt in the course of their dailv occupations.

Want of personal cleanliii'ss is prohahly an important
factor. Dacrvocvstiti s mav, liowcver, occur in tl le new
Dorii. Ill tl icse cases it i s "•encralh- ( hie t( (11

tl

o adnesioii ol

IC eoitlienal iiiiii!4. or to impi'itect canalisat' >n o f th

epithelial cord in which the nasal duct is formed. Th
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(i;;() i)i>i;.\si;s OF rni; i;vk.

Oi

In .((InltN till {•(mjiiiict i\al >.ic >li(nil(l \)v CDc.'iiiicd.

I ill' |iiiii('tiiiii i> dilated and the sac s\riiij;f(i out witli a

lacryinal syrinii'c. I prefer the ji'la.ss

syiiiiu'es of Liier ( I'i^. 'M){)\. A moder-

ately fine >ti'aie;ht nozzle -.liould l)e

Used. 'I'lie point i> iiMited into tlic

canaliciilns ; it need lu.t |)a>s into tiie

>ac. 'I'wo or three >viinirefnl> of ixnic

lotion are |)a>M(l. IVohahlv tiie wiiole

of the fluid \\ill reifuriritati' throni;'h

the nppei' eanalicuhis. The opeiation

>iionld l)e repeated e\crv da\- foi' a foi't-

nii;lit or Ioniser. In the niajoritx- of

cases the fluid \\ill pass freelv down

into the nose in a feu davs. When this

occurs tiie s\ riuii'inn' should he ie|)eated

at constantly inci'i'asini; iiiter\als. A
yreat ninnher of |)re\iouslv unticaied

cases can he cured in this manner. The
patient should Ik' told to s(|uee/e out the

contents of the sac fi'e(|nentlv in the

intei\als iH'twcen svrinniui;'.

'i'lie rationale of this treatment di'-

pends upon the fact that the walls of

the sac and nj)per pai't of the duct are

inflamed. The swollen mucous mem-
brane prexents the fluid in the sac

from passiiiLi; into the nose. Tlu> treat-

ment reduci's the swellintj and restores

the communication. If it is uiisuc-

c.sst'iil after trial foi- a week or tortniifht

proiariiol ( 10 to tlO per cent.) should he used tor svrini>in<i'

occasion.alU instead of Ixtric lotion.

If syrinniiii;- fails the condition of the nasal fossiu

should 1k' thoroughly investigated hv an expert, and aiiv

Fuu siza

syriiuf. Willi

II n /, / I r. In y

syiiiijiiiL' I 111

liUTvni;il |.,i~-

S.IL'l'-.



'>isi:.\sj:.s oj- , ^f HVMAI, APIWHA'i
p.'iH

's. (m
">l<)i,nc,(l coiiditi

•'I'^'tnictioii of'tl,,. nasal ,|

If

tlic U

'II likilv f <) c.i

no (vmsc
iKt ticatcl.

"'^<' iiiHdiiiiii.it loii or

1-^ (lls( <>\<iv(| ill tl

'''T'-'^'l >'•<•• 'I'his ,a,li,.al

"• IIOM' it is l„,>,t f

foniicd. (oiiipK.tilv

Of iiic()ii\,.|ii,.||,.,,
t,, til

removes the ,|

'IX'nitioii, |)i„,

M,
patient.

IM'.'ISC, witi

<' f'Xcise

>< riy per-

I a minimum
'".V Mirireons,

f„.,.|,a,,, tl

•i.uivocvstitis
I

prolxs oCii

into tl

n- prolniiu-. '|'|

'*• majority, treat d iioiiic

Kivasniij' ealil)!

"' ''^''-'^'''''''lus is slit „,, and

ic nose

•treatment are ( 1 > jt

l''i-. liWh 'J'Ik. ol

'"'• P"^M(l,lo„n tlie nasal ,| net

>.l<<h(»ns to tl

•'"" '""••".ud duet uitiu.nt

" ""possible to |,rolK. tl

"s method
ic swollen

III)IM-inir tl "' "'^"^ ; (2) sudi

Fl'•!"i,— Miii: 'i'~ M'lnirli

'".i""y may lea.l to inf.etion of
'"' "<'it«' ccllnlitis; (;}

tl

is a(

(•>) 111 an

K' Mirroiindin<r
t

'*""'•""••'' '>v Hie formation of

V <"ise li«'alin,ir„f tlieal

i^'-'K's and

)r(tsi()ns

"'"<•'' 'ontraets mIu,, it

-frict

meiiil

"'^' '"•^t<'a'l of olistrnction
I

connective
ti.>

orj-anises and leads to fil

sue,

)roiis

'">'-"i»':(4),,rol,in..' is al

Nuolien nnicoi Is

'><,:;imliastolH.eontimie,|forap,.oI

"ays painful, and w| len onc(

cases are

prohino- Im^

iie\(r

'cMated oiilv t

I>'-'>l"M,tre,l period : (.5) most

nio- re

'X' injeefed

•iiiporarilv, fresh <<)urses of
I"-" ''^ i"tcr^als. ,V„tar.ol should

<'anali( iilu

"mediately after slitt

memhraiie has I

'"'o the siiheut,

•'I'lifal cellulitis and

^ <>'•
pi<>l)ini;-. If an al >iasion of tl

"i.ii' lip tl

>cen ..aiised the protarn„I n,av I

le

le mucous

ncous tissues and

atiopny of t lie opi

y 'H' iii)ected

Mol.mt cellulitis follows.

IC nerve have Ix'cn



63« DisiiASKs ()!• riii; WW.

kiHtwii Id iCMilt IVoiii ikhIcc I oftlii-. rule. 'I'lioc tact > arc

proof of tlic iiijiiry clone to llic imicoiis

iiicmlnanc l)\ proliiiio-.

Some MiruToiis iiiti'odncc sfvlcN into tlic

iiaxil (iiict in (Mill r to kcc|i it patent.

After ohtaininu' ! |)a>>a!j;e uitli prolv.s a

lead or siUer ^tyle is |)a>M(l into the

(IncI, tile npper end heine- hent ontu.udN

>o thai it lie> npon the lid orclicek, tluiN

prcNcntinn' the sl\le from ijciiiir lost.

'rhi'> treatment has all the ohjectioiis

"' icli lia\e been addnced -i^^ainst prohiiijr.

Occasionally it is useful in intiactahle

cases ill yoniii;' children, in \vliom it is

(lillicnlt to extirpate the lacivmal sac

etiiciently. I'',\cn in such cases it is iH'Her

to extirpate the sac as well as possible and

pack the ca\ity with aiitise|)tic eaii/e, so

that the udiiiid heals from the bottom.

I:.i(isiiiii III tlir Iiicriiiiiiil :-i(ic is per-

formed as follows. Instruments i-eipiired :

small scalpel, dissect inn- foi'ceps, toothed

(fixation) foiceps, retractors (preferablv

-Alnllei's (I'iii-. ;)01) ), >iiiall blunt-pointed

(tenotomy) scissois, blunt dissectoi' and
small sharp spoon

( l''ii;'. 'MYl).

The opeiation can be performed with

local ana'sthesia; the best soliilion to

emj)!oy is noMxain (I per cent.) and

suprart'iiin ;()-()()12-"J pei- cent.), of which

up to two dra'hnis mav be injected around

sac. 'I'he lids are held stretched outwards

by a tinii'cr applied near the outer c.inthiis.

'I'liis throws the internal jialpebral li_ii;a-

ni( 111 into prominence. A curved incision



l)lSi:.\Si:s OF LACKVMAI,

'>< m.ulc. coiiiiiicii •illir jllst .|l)()\(. (I

'"-''"""""••l^""<isli-l.tlv<.„tu.Mnl

"• li.l,^'inicMt and ,\|,.,u|.

"f'tl"' orbit and for a s\u>y\ d

<) tlif inf;

;j()4
isf,

"• '"'•iMoii >li(MiId I„. onlv ;} -4
"""' '"'""IN oth.T^is,. tlH.,visd
"";^nlarv..,norif>la,.r,.,

I.rand.rs. Tl

"• internal to tii

nin-cr of \w)iindin(,- tli

" iiitcrnal palpebral

'l^^'lllKlll silould I

tl

-Mail

»'-' M'vcn.,! and t|
" '"<i-i<.n should not Ik. m, ,K

»''> rctract(

'^ stopped l,v fi

adrcn

I

r- are tl

'•111 pressure wit]

" >-ac o|H.|ied, but

I'
ill its intiiior' part.

)(' S(

It

'I'll (1 in lOOO). 'PI

piotrudin^r fVoni tl

»" '"^';'t.d, an,l any l>a.,norrl

s\\ab dipped
I a Mnal

laye

K' iinieous nienil

ui

irane can no

I'' M'i/.ed on tl

M'paratdi tVoni tl

flissec'tor. After tl

If opernnn' made in tl
" i"i'<r side ^^itl, t\\ni

u>\\

If sac.

ion forceps and
|f -nrroundin.ir fissu.s bv ti.e bl
"• '""^•' "^" ''•- I-" Cved tlu. fund

lint

Us



(i;U Disr.ASKS OF riFK V.\ K

.•iiid oiihr u;,l| ,.„•< siniiluilv ticttcd. TIh' s,u- is tli.ii

pulled foruards aiul fVccd l.cliiii<l. Tiiiallv tlic ^ac is

pulled well .i|), s,, as to drao- ,„,! ...s ,i,,i,.|, .if the inucoiis
Iiiiiii,i,M.f the nasal diul as p<.ssil,l,.. a,,.! is renu.xed l,v ,i

M.ip (.nhe scissors. ap|)lie<| as close as |)ossil)|e to the hone.
The uomid is carefully inspected to see that all of the
iiHicotis tissue is excised. Th,. Mp|)er part of the nasal duct

,i^^^=-

l'l<;. :>i'l. K\cisi,i|i ,,| t!ic iMriviiial sir. .Miillrr'

H'liiicliir ill sii 11.

i- then thoroutfhlyscr-aped out with the shai'p spoon. The
wound is completely sutured. A small sphei'ical pad is

a|)plii(l, and over this ;in ordinary pi'essinc pad and
l)aiidaLi;e. The wound generally heals hv first intention;

it should not I)/ pressed with the (inirer to see if theri' is

an\ iViiMu-jiitation dmiui;- the first few davs, as it is easily

reopened.

Diliiculty is experienced in excisine- contracted sacs. It



i)isi;.\si:s OF lackvmai. AIM'AKATCS. m:
'"".v tlK'H l)c foiiiid that tl

>'ic. "Iiicli is (iiinlv •1(11

!'• IIICIMOII has IMlf

'I'll

(I

-t ,i,nii(|(. (,, tl

"•iviit to tl

>|Hrii(| the

f crest of the |.

poMtiori (,f tl

K' >tin()iiii(iiiii,-
f l>MU':

If ^.ic ill tl

"ifll the (

HTVIllal l„„M., u|,i,.|, ,,,„ ,

|<"<|' cases i>

from tl

'I'lic fuiKJllN. out

iii,ii-er-naii. '|'|" ^••'' >t then I

I '»c c.imIv tMt

" '«"" "M the iniMi- .i,|,, I

'c separated

cr uai
>} xalpel or ^Clssois

and
Miccessively dissected tVec. 'I'l

IIU'lllOllli, "•( w

'>;•<( (diifi-ollcd l)\ I

'»" this method has to I

posterior attachment
"•'' i> iisiiallv mild

.'ire

I nioi'e

M' adiipted. It

•Klrenaiiii.

"'" l"'>sure with small sual.s soaked

l.s

in

Tl

it tl

it'i'c is no ol)j,.,ti,,n t(

W
ic xaiiie ofieiatioii if \\

'•ciiioviiiu- |,„t|, lacrvmal >>.ICS

'•" till' <'|)<Tatioii is satisfaet

"•'•c is hilat cral miicoccK

no re.nnryitatio

"eek or t„,, tl,

'I on pri'ssiire over t

>''!; |iertormed tl icre Is

'•ic l^ still

!( scar. If aft er a

miico

must 1)(

'IS nieml.raii,. has h,,cn left hdiind

M)me re,i.-iiio-itation. part of th

repeated. (

and til

'"''' ''••'' '»•'" left. 'I'iiis I

""".\- 't >> the f.in.his of tl

f operation

le sac

iiifi ""'"t; I'.nce the a,lvisal,ility of .livid

ics ahove the pal,„.|

'" order that a "ood
Nlii,'htest evil results (

'v^niriritation is due to Icavin- tl

"'»'"pper part of the nasal diut :

palpehrai

ni-;- the li<raiiicnt
^'•" may Ih^ ohtaiiied. Not the
lOIII tl lis procedure. Soniet

tl

liict

I

!> "ell curetted.

le miicon

it "ill not

lines

-^ memhraiie of

occur if the

n all cases of

icrviiialthe 1,

extraction. ()n|

ther

<alaract in uhich tl

liould he excised

*' » no trace of

y sonic ucis after tl

'•'c Is a mucocele
••s a prelim inarv to

I"'<><-e<'<l " ith the extract
t;

If

'••^nir<ritation, is it

"s operation, when

ion.
permissihle to

"• presence of a miicocel

"lore (liHiciilt prohl

'!«• immediate iridect

* "I -'i case of acute u-l,

em IS

lucoiiia.

delay. I,, tl

from tl

lese cases ||

'"".V i> iiiduate,! and a.lmits of no
le sac must I

!< conjunct iv;d ']•

« <oiiip|etelv isolated

' 'i^^'it.ire round each canal

lis Is l)est etfl.ctcd I

ifiilus and tviiiLf it tl

U' pass|||(r
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^ ' >Mi-v..iis ,aiit.ri>c the |.nii(tiiin. thus sralino- it i,,,

^^ith .1 cicatrix. Hither procedure iiiav !): ti.ll(.we(ri)V tlie

.lcxel..|)ineMt ..fa la.Tvnial al)Mrs>, l,nt i„ the iMeantinie
llie iri(l.(t,,niy uoiuul ha> prohaMy healed, and in anv
<aM. til.. |,UN is eva.Miat...! thr.)u,-h

"

tli.. skin and n..t into
111.' c.nijiinct ival sac.

Lacrymnl Abscess may In- diu' to acute dacrvocv stitis

or to siippinalion startin-r in the p..ricystic tissi'ies.' Th,,
^kinoMr the sac U'conu's re.l and swollen. The r.^diiess

••Hid swell in.o- rapi.lly extend to the lower lid and npp,.r
part of th.' che.k, so that the condition inav he .asilv
mistaken tor erysipelas. There is sev.iv pain, an.l ..ft,.n

soni.' fever. Th.' abscess usually points l)el,,u and t<. tli,.

out.r sid.. of the sac owinjr to jrravitat ion of the pus to
n.aroiM of th.. orhit. If if opens spontancuslv pus
continues to \n- dischar,<re.l f..r some time and a permanent
fistula is likely to result.

1 rratiiient.-W seen at the conuneiic.-ment of the
pnu-ess an attempt should l,e ,„a.le t.) prevent the
abscess pointinjr on the {\u-v hy freely slittin^r „p the low.r
canaliculus well into the sac. Hot fomentations are then
applied tVe(|Ui'ntlv.

If the al)sc.ss is fully .leveloped it should l)e freely
opcne.l at the site where it is pointin^^ The pus is

s.|ue./e.l out an.l the .-ivity is thorou-lilv pluirired with
cyani.le frauze. A lu.t f.)m..ntatiori is uppl?,,! an.l
ivp.ate.l fre<|uently. The phi,ir»in.ir is r.'peate.l .lailv, so
that th.' cavity i-Tanulates fr.)m the l).)ttom. If' the
'liM-harire continues f„r a lon^r ,K.,i<,d the <-avitv sh.,ul.l
Ik' ".'11 .uretted and a.irain plu.irjred. I'suallv the epithe-
lial linin^y ..f th.. sac is d.'stn.ye.l i)y the purulent inHam-
niati..n, the sa.- is p..rman..ntly destroye.l. and tli«. cur.' is

loniplet.'. In oth.r cas(.s som.. of the mucous membrane
escap.s .lestruction, an.l a fistula may follow. It may
.som.times !k' cl.)sed l)y cauterisiiiir the edjres with the



'>i^':asi:s of i.ac hvmal aitahati s. ,,:

stricture of the Nasal Ducf l„. i i .

""f ••tn'M' >|)(>iit,iii.()iislv;is f|l|. r,..,,l( »• 1 X •
> )<>llt;llll()l|s V

'I'rent,}h III. 'rii,. 11^, |.

"•^-'1 <ln.'t i>.lila(,.tion«itl. ,„,,l„. Tl,. .



< n.\i"ii:K \\\i.

lilM- \-.| N ()|.
I 111 oilIU I,

Ii i. iiiui,.,,>sai\ t.. (I.Miil.v III.' .uiatoiiivoftlK. orbit
•'ii'l il> .(.nlniK linv. Tl,,. >tu.Knt n n ronini.iulr.l l„
iVMM. hi. kn..u|,.,|ov ..f llir Mil.j.rt. pavinii sjuriul ;,K,.„-
'i'"' '" 111'' ivl.itioii. of tlir ,ia>;,l <a\iti..s an.l llM^ir

a(<(-soiv siiiUMs, and to 11,,. <oiiii„ii„icatloi,, uilh tl...

'"•"''"'• '•' •'"• '•'••"li'il <aNity l)v uav of H... o,,ti,-

'"'•'""" ••""' -I'lM'.ioi.lal lissiuv. 'ri,,. intiniat.. acilicsi,.,,

"* "" 'I'lml .l.cati, oflh,. „,,fi,. ii.nv to tl.r walls of the
optic for.inun is of n-,vat paHioloo-iral ini|>o,t;iii,v, an.l
tlif ivlatio.is of til., i.itraorhital to flu- intmrmnlHl
^iivnlation ,„nst I,,. tli..nMiM|||y a|.|,r.riat...l. 'I'l,,. ,.yv
i> -liiii- in position in tl... ...hit l.v fas.ia, on.^ sluvt
of "In.li, 'r..n..n-s .apsul,., forn.s a s...k..f in wlii.l,
thr -lolu. M...v,s. Tl.is, with th.. s.^l.Totic, forn.s a
lymphatic spa.v, lin..! .„n,,,l..t,.|y „ith .n.l..tl...li.ini.

'riic cxtrinsi.. nHiscl,.s of tl... vyv ,1„ not p..rf...at.. this
<"ipMil.., hut invaj-inutc it. tl... fasciu l,..ii.jr ,.,.tl,.,.t,.,| fVon.
tlici). siiitJiccs.

Tlu. non..aI position of tl... rw is s„..|. that a strai-rht-
<'l,i;v appli..,l vc..ti..ally to tl... ni.i.ll,. ..f the upper 'an.l
lower .nar-i.is of tl... ..rhit j.ist t.H,cl...s tl... ,.|os..,l li.k
over the ap..x of tl... .o.n.a. There are in.livi.lual
variati.H.s w|.,.|. are of no path„I.,jri,.al in.p.,rtan..e wh..,,

Mn......tr..al
; n. all ..as,.s .,f .loul.t the tw.. si,l..s should Ix.

conipa.-.d.

Ahnonnal protrusion of tl... nloJu. i. e.al|..,l ,,n,,hthalmn,
(more a.cuiat..|y,

' r^phflnihnu,) oipmptnsi.s. It is niiicli
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'""" '"1 '"• I'll "llli .1 |.I..Ih-. Ii, IiiIh 1. iiluii-- (ilVN

|''"'l' lll'''ll\ ' li>llll,i lil.i\ I. Mill. Ill, rilirr- ,.f lIlialKI-

tlliv Im ilii;- IioiiikI iIimmi Iu I lie Imhic, m. tli;it ,i il(|ucs-„,|

<u.ilii\ i> tnniMd. Til,- (i>liil;i iviiiaiiis ()|hii iinlij

.ill til,. ii,.<ioM-,| lion,' is , .still,!,., I. 'rii,. , icitii-ulioii

m;i\ It.KJ tti ,li-.|)la(vni«iit ,.f llic lid cl ii.|,i,.ii, |,.im;,)|i||-

I lialiiiia and mi mi.

I'criostili. ,.f til,' .l,.,.|H.r pait- of tli,' oii)it caiiM's I,..s

• Ifliint,' siMii,. 'I'li.'i',' is ipoi',' pain ot a il. .'p scitcl

cliar.'iit, r. 'I'lur,' may !»;• |)in|,tosi> u it |i ,|,'\ iat ion in I lie

'l''"'i"" "' "i'' 'V • <"''''i •'"• •'•111' natinv of tli,' .JiM'aM'

i> iiiily (JiM'OM nil l)\ an i \|iloiaton (>|KTat ion, or liv tin-

.'xacnation of pn^. 'n,,. ,..im' may piiMnt all tli,' f.atinvs

i>\' uihital clliilitis (,/.,-.). If th,' roof of 111,' orl.it is

iiiM»l\('(l. th,' pus may ilisdiarirc into the craiii.il , a\ it v,

lifr Ixini,' fiKlniin-cn',! by niiniiifiit is or (crcbral abscss.
'riKtliiiriit is (li'tcrmiiicil by tlic a't ioIoM;i('ai factor. In

^yplnliti(• cases, nurciirv and iixiidc of potassium arc
pn>licd rapidly. In traumatic cases, if siipptiratii.n

sii|ier\eii,s, tile abM'ess is opened. Iiot fonielital ions bi'ini^

applied pre\ioiisly if nccessarv. In tiilHrciiloiis cases an
inn-ion .should Ih' made early and anv carious Im.mc

ivnioM'd. care iK'ini,^ taken not to encroach u|)on thi'

cranial ca\ it\

.

Ill deep M'ated periostitis :u\ cxplorators operation
may 1k' necessary, and should not be too loni; delayed.
All incision is made through , lie skin at the margin of
the orbit, the knife W-'mu passed cautioiislv deep into the
orbit aloiiir tlie wall. The site of the incision is deter-

mined by the si^ns present. Siiuis forceps are passc^d

down the track of the wound and o|K'iied. 'The greatest

care should 1k' exercised to avoid imnecessai'v damai^'c to

the orbital contents, and this is Inst ^lecomplished liv

keepiiii-' cIoM'Iy to the bony walls. Special care mils !),

taken not to injure tiu' pulley of the superior obliipie.
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rA'2 I)ISKA^K> or 'IMIK KVK.

1

not l)c fi'iici' (i[)(m too loni;-. An i';irlv iiici>ion ;i> in

<)il)it;il |)('riostiti> ('/.r. ) i" iiiiiM'rati\c. Mvi'ii if |)ii> is

not rfa<li('<l, the tension is relieved anil a ^rack is )H('j)an'<l

toi' its e\acnat ioii. Several incisi(nis aloni; tlie ualls of tlie

orl)it are indieat.d, if tlieie is no sullieient t^uidi' to flie

position of tlie focus. If the source of infection is ohseuic,

tlie nose and other liki'lv seats uuist hi' in\cstit:;ated, and

the |,i-iniarv focus treated.

Thrombosis of the Cavernous Sinus mav Ix' due to

extension of thi'onihosis from the intraorbital veins. It

presents almost the sjinie sv niptonis and siijns as oihital

ct'llulitis. If in ; (Idition theie is cvdenia in the mastoid

I'e^ion Ix'hind the ear tlii' diagnosis is c( rtain, foi- this is

due to thi'omlw)sis of the emissai'v vein of Santorini, v\hich

comnnuiicates with the cav- )Us siinis thi'oui^h thi'

t?ans\ei-se sinus. .\ further point of diagnostic impor-

tance is transteri'ntv of the svmptonis I, the opposite

eye. which is the rule in thronihosis of the ciivt'rnous

sinus, whereas bilateral orbital cellulitis is excessivelv

lare. The Hist sign is paralysis of the opposite extt'rnal

recti's. It must 1h' rememlK'red, however, that thronilx)sis

of the simis niav Ix' a complication of cellulitis.

It is connnonly stated that the retinal veins are f^n'eatlv

engorf^ed. but it is di-tainlv not triii' '

i manv cases.

There is severe supraorbital pain, owinji; to implication of

the branches of the ophtiialniic division of the tiftli

nerve, and the motor ocular nerves are paresed or

paralysed.

ThroniiM)sis of the cavernous sinus is usualK due to

caries of the petrous lx)ne oi' to metastasis—pva'miu,

erysijH'las, \c. 'I'he patient invariably h.-'s severe ceri'bral

symptoms and dies.

Tenonitis is intiannnation of 'I'eiion's • apsuie. It

may be serous or purulent. 'I'here is exophth.almos

straiiiht forwards, with limitation of movi'inint of the ylolx'
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an DISK ASKS ov I'm: i;vk

'n KTc i> coiisidfiahlc nam and tcudcriu with M'vcrc

licadiiclic. 'riicic i> (tt'tcp dixliainc tVoin tlic iiostiil of

til aiiic >i(t('. III' iiiaiii f'(>t diMjiNC (it tlif nasal caxitio

Owiiii;- to cidsioii of tiic \\all> of the >iiui> flic fluid iii.iv

extend under the periosfenni. caiiNini,' hul^iiit;' into the

|io-.terior part of the oihit. If niav oeajM' info the

t)|)|io>ite siiiii- and 'hronnh the infundihiiliiin of that >ide ;

I-'k;, :iii.').— IiUtfii^ii'ii of the ri-ciiital sinus.

or it may I'lipfure ii'fo the orhif. f liroiii;-li the Nkin. foniiinir

to the cranial cavifv. Orhiful cclhilifisa sums, or c\('n in

may 1m' set up in thi> iiianni'i'.

'rreatmcnf of distended frontal sinus consists i

vidinjr free dischai^c of flic contents throu";li the nose.

pro-

Ill most cases a ra<lical cure Is ( tfected only l)v lavinif o| )eii

fl le sinus. scrapnii;- away completely the diseased miicoi Is

meml)iaiie. and passini;- a dram down into the nose Til

disease is tedious to treat and miichdisfiuuremeiif mav fo]lo\

Distension of the ethmoid;

or inHmiimaforv piodiicts

)\ polvjii. new jfrowth

mav .also cause hull ;inu m to fh

or bit and displacement ot the ololx-. Diplopia, cl lemosis.
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fiH) DISKASKS OV 'I'HK KVK.

Iii|iiri(v lo llic hone in()-.t coiiinKuilv alii'ct tlic m;iioin

"f I lie mIiiI. IV.ictiircv ill tlii^ locality arc ca.sv to

(lia^^iioM tVoiii I lie iiiic\ciiiic» of the iiiaririii, scii>iti\ciicNs

to prcsMiic, ,111(1 somclinio crepitation. Km|)livseiiia (ij.r.)

may occur. 'I'lie ^oft parts may be injured hv splinter^ of
tV.iclnred l»oiie>. Deep tVactiire> may 1k' caused l)v jK'ne-

tr.itinj;- uoimds or |,y >e\ere coiitusi()n>, falls, ,\:c.

I'Vacture of the l>ase of the skull mav involve one or l)oth

optic foranuna. in which case the optic ner\c is often

severed, l.acel'ated. o|- conipressed l)v clot. Hlindness with-

out ophthalmoscopic sions may i)e caused in this maimei' ;

atrophy of the disc tollous in three to six weeks (riih'

p. KKSl.

'imitiiiriit.^''" \\\vvv is a uound it must Ix- cleansed,

and. if necessary, prolnil. 'I'he tivatment ot a retained

toreiun l)ody depends upon its situation ;uid the pro-

haltility <»f suppuiation occnrrinj^-. If the foreign hodv
c.'umot W extr.tcted with ease a skianTam should 1h' taken.

If the position is such that veiy seiious manipulation
would U- retpiisite for removal, and if there is I'vidence

that tlie suhst.ince is aseptic, expectant treatmi'iit mav Im'

adopted. If suppuration occur the foreioii body nmst
he remo\,d and the case treatc^d as one of orbital

cellulil is ((/./-.).

Trvnxiis OK rni Ouurr.

Hrbit.d f(uiiours .are rare. Heniuii orowths include
dermoid cyst, derino lipoma (/;,/, p. oo())^ angioma,
osleom.'i (I'"ii.-. ;}()(J|, plexiform neurom.i (/,,/, p. (jyO),

ni.niniio-encephalocele. Of these, dermoid cysts appear
as swelliims un.ler till' lid, usu;illy at the upp,"r and outer
anu'le

; they cont.ain sebaceous ni;iterial .lerived from
s( b.iceous o-lands ill the walls, which are lined with
• pith.lium and possess hair follicles. Clinuallv th.y m.av
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'ln' H'lohe.

•Mai jo- II, III t tii-

IllOllls „f (I,,. ,„.|,jj

••>if Usually saicoiiiata,

tliouti-ii carciiioinaile-

I'iM'd from the |,i,tv-
''"" "'" "'l>i'al

Ilia
' ;;l.'iiul (ri,/,

i>.' (m) or I

ll.'l (T\V|.(.,ly).

"""Oils iiieiuliraiie al

)V e\tens

iiKiudino- en.lotliel

so oe(iii>

'•'" fr""i the nasal

celie,! u-ioutl

loiiia. iiiav

•Ml ty|),s of ^'"•(•(iina.

occur.

niiioiii

I

'- nicliid

^. < hloroiiia, \(

lit' sinal
<• ea>. "'' lyiil|ihoiila. leiik

I'ound

I'liiic-

se|\e

iiniary hn

clinicaJh

•••!<• found

""'ll'^ of the ,,|>ti

••'^ orl)it;i|
I

< ller\e

uinoiir'

ON aii.itoiiiical

'l"l

''xamniatioii to

manifest then,.

"*.\ "< Hire, and

.i^-ou|,s— Ultra- and,. xtra.dural. Of (|

consist of

"""•' "I'i'icrous (Kii., ;j()7)_ .,.,

icsc t|„. t

two

oriiier are
lev rarely spriiiu- t'rom tli



(il.s DISKASKS OI' TFIi: km:,

tine ii.i\.)us lissiic (Hli()iii;il;i. icmiiiI)] ini; (•(•ivhral nlioiim.

not ivtiii.il nlioina). hill iiMially oiiH-iiiali in Ihr (oiuicc'l i\c

ti>MicM'|)ta (ifiivcd iVoiii Wiv |)ia mat.T and from the
aiacliiioid slitatli. 'I"li. y ot'trii coiitaiii Hsmic of iiiiicoid

ty|)f. and arc luiuc disctihrd us ni\ \o->ar<()ina, \c.
rrolwihU most arc cndotlicliomata uliidi have undciM-onc
dcgcnciati\c .•hannc>. l-'.xtiadnral fu in> >|)iinn- from

Kk;. .-iOr.— IniMliliiial liiiiKiUr of tliropli.- ii,i\c (.M:iv.,ii). I.(iM-il luliiial
s»'cii,,ii, -.eliiin stiiiueil 1-y Wcigeil -l';il, td vliow "distrilailiuii ni iIr'

the (hii'al -licatli and are al>o |)i(>hal)ly endothcliomata
(I'ii;'. .'JOfS). All thcM' optic nerve tnnioui-s arc mo>l
'<'""ii<>" in ehil(h-cn and aic huvdlv maliiiiiant, hnt

>hou little or no tend<'ncv to mcta>la.si>. Thev mav kill

the patient hy intracranial e\ten>ion.

.Mo->t oihital tinnours canx' proplo^is. uhich is veiv

rarely s Ira i till t foruai'ds cxccjit in the case of optic ncr\c

tumoius. This is un important iliaiiiiosl ic fiat niv. 'I'hc





(mO DISKASKS OF THi: i:VK.

I»y Krniil, ill's up, n, linn, uliidi i\ ;,ls(. of iriv.it iililitv

ii> an cxploiatorv itroccdnic in m.iiic cis,.,. I,, j| .,

Miiiilunar iiuisiun i> „i;ulr MTtically ji.sl „Mt>i(lc tl...

outer .anHi.is. th,. ••..iivi-xity l)cin.r' (iiivcl,.,! turwanU.
'riic hone is .liiMll..,! tlin.ufrl. at tlic npiKT and N.u.t
"utcr anodes „ftlic.,il,it, and iK.nc, uuimIc an.l A\u aiv
n'ricct,.,! I)ackuanls in one Hap. 'I'lic [...stciior part of the
"rl)it is tlnis ,.x,,OM-d in a . n.n.T whirl, is in.possil,!..
l>y any otl,,.,- nictl.od. Tl,,. t^nvatcst ,aiv n.ust Ih^

'Mrcis,.,! tliat infection docs „ot occur, sin,-,, tl,.. s|,o,i<ry

Ihmic is laid opc.„, and tlicrc is also danjic,- of nicniii-ritisr
In the case of more Mialif,niai,t types of tumoin- their

complete removal is imperative at all costs, and the eve.
which may Ix' cpiite normal, may have to Ik' sacritici-d.

In these cases, as well as in recurrence or in orhital
extension of mali^n,ant intraocular jrrowths (jr|i„„ia of
the retina, sarcoma of the uveal tract), it mav IxMiecessary
to remove the whole contents of the orbit.

In rrnitrnitinii of th,- nrhit the lids i,,ay he retained if

tliey are not implicated in the jrrowtl",, hut the free
mai'o;ins. carrying' the cilia, should always Ik' removed,
.'f it is not done the lashes .are troublesome when the
lids iH'come retracted into the orbit, as invariaiily follows.
I» the lids are removed the incision is carrie.l' through
Hi< skin at the marj^in of the orbit in its whole cir-

iumference. The orbital contents are separated from
the walls ly a periosteal elevator, so that thev remain
attached only at tl,.. ap..x of tl,.. orbit. Th.. p...licle is

tlu'i, sev..red with stnin-r sciss..rs, ha'morrhaf,^' Ix-iiij;-

controll...! by ..ressur... The orbit is p.-uke.l uithj-auze
at,.l tirn, pri'ssure is kept up. At a later stat;,. it may
Ik. advisable to apply 'l'i,.i-scl, ir.afts t.) th.. walls, since
th.. lids and .u,,iunctiva ii,.v..r atfbr.l su(IIci,.„| epith.-lial

eov,.rinJ,^ and the extehsion .,f th.- rpith.limn over so
l.ar",'.. a surfa... is a tedi.,us pi-o<(.ss.
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Exophthalmic Goitre (.S'.n,, c,

'-; -•-•'"".™-:i":wZ!;L:;;;i«';:,:-i'-

''"•••<"'•'
-Kxn,,hllml,MirL'nitr...

r; ^"-'«"'™i«M';r,,,;,.:!:r''';:::;:;r

*:,:;::;;- :rt' ;::;;"-' ^-•-":-

"Vi.ir.l..,,, is „.t -.l,,.,,- V
<.i'u-t.-» >,„,): Uli»
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(h)U DisKAsi'.s ()!• rin: kvk

<••! (SI.IIu.im'

(i»ii\t ri;cncc (

-'\'j;i\). 'rii.iv iii.iv I M' I

M
IM|i<r tret |M>ucf of

l\( li.l>

"I'm- sinii), .-iikI ,11, 11 ||„. ,1^11, ,,(• ,1,

i<'"- |n-ni.iilatiori. Oplit IjaliiioM ,,|,i,„ll

I'l.l aitciirs may he m.im.uI,,,! (|i>t,M(lc,|, l.ut

>ii;u- arc ahsrnt. (

)

111' <>! more of tlic cai'diiial >viii|it«

<jit'< ilic

may !»<• al)><iit. '1'\h- <aiiM' of the ,|

'I'll ^t |in>lial)lc thcoiv attrihiitcs it t(

iMa>c is iiiikiioui

iiiil ion, hut it
<H' otiur- (iixiiilcr of tlivi'oid

Ix'iii attributed to diNcasc of tl

.LC'trijrIia. of the (ciitial ii.r\(.ii> sv-tcm. \,

ostilirodiict ion

lias alM>

II' ctivical svniiMitliftic

It In 11iri->niy for tlic oplit lialiiiic miiuvoh to Ih' al)l

to llCOiJIlisc tlic (I i>ia>c. l''iirtlicr detail- of
course and treatment must U^ >o.ijrl,t in medical ti

Ixjok--

Us Usual

\t-

Pulsating Exophthulmo8 is u-cncrallv due ti

aitcno-\eiious anciirvsm, th, iiie comniiinic

iHtwccn the internal carotid artcrv and tl

ition (akinj;- placi

^iniis. Tl
ic <"i\crnous

iccychailis [.rotriidcd and t he hlood m.ss.Is of
ir con)uncti\a and lids arcdilatcd. Thev can In iK' seen, or

more easily felt, to |)iils;ite syiichronoiislv with the art
niilse, 'I'll

enal
|iatienl complains of continual riinil

of a waterfall, and this can Ik' heard
the eve or orl)it l)v tl

)linii;-, as

on .•uisciiltation over
le siiry-eon. 'I'll prop! osis Is

<lhiihi;.he(; (,y steady pressure on the mIoIx', and niav I.

•limiiii-liid or ahrojrated hy pressure on th.' connnon
carotid artcrv of tl IC same side, oi' somctinies onlv I)

pressmv on the carotid of the opposite side. Oplithal
OMopically the Miiis of the retina .•ire i-rcatlv distende<l

thlire may Ih' papillitis ^^ith defective vision «|,i,.|

imoiint to complete hlindncss. '['

dcral

I nia\'

lere is often con-
M.lcrahle pain troni strctchinn- of the hranches of th
liftli nerve.

'I'l le cause o f the artrierio-venoiis aiieiirv >iii Is iisiiallv a
severe Mow or fall upon the head, hut

'

pioh.ahlv ill'all

cases th,. ualls of the .utery ,tre alre.idv d. Generated
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i)i>i:.\sr.s oi '||||.; oHnir
r,:)>.)

II •"•'V ...riir Cr,,,,. M,.l,ili(i,. .„• nil
^Mllioill ,||.

iJirc CI

<<n(ijililc tr.uniiJttiMii. T
t'l(ts|>

M's Ml l)^i(ll

UK rinses, and
~|">llt)lll( (Ml>|\

. \\

I' r .•iilci ioM-l

" <\<'|ilit|,aliii(» in

<ii( ImviI

I'

1

1(1 1

iii.i\ (11(1 in I

"•'< <<'nnii()nlv il

c'lnxs.

nil III, ( "III iniioii> |,c,.

• iilciv \( In, Il st(,|,s (lie iinl

'••MK.nl.aj^r,. ,„.
,|,.^,,|, J.,

-'"(. n|)|,li,,| f„ ,|„. ,,,,,,, j,|

'"•<•• Mnvilinv of tl

I"''--'''".!! Msnaliy Cils („ ,.(|

'!> (.•uolid lias I

eel a

'"" '''••"•'vn.v ,.f ,,nlsali(,n nd ,,,1

Intormittont Exophthalmos
^"•M.rMllv ulicn t|„. |„,„| j^ ^,

i'"'l iii(r((|ncntlv
I

Hen MiDi'c slice,. ^sliil

''<'|'i''i"v (.(cnr-

'"•.•isionMlh

'Plt^scd, (

|)i<>|»t

H'm,-: [iivscnt in )|

IKIplltJ

iKcnis,

inliMds

osis |> uicicascd
I

l"""""K.|n,L:ularM.in. I| is ascnlHd

IC t ICC

>.v |ncssiiiv on 1

1

|><»il ii»ii.

IC coric-

<»il)it(il veil i>.

«' '.•IllCOsitv of (I,





APPENDIX [.

i'HMAflNAKV INVKsTr(;ATF(,N or TIIK
I'A'riKN'r.

<
I

)
Ooneral condition of the patient.

U) Position of tho head.
(|,,,,,,u,,i>,i,. i,, p,,,,.!,..

' H skill, ,v,., Ik,,jh,, „,,|,t|,nl,„i,.,„, \-,.

(4) Position of the Eyebrows - Vi,. .;
fl.,. '.. I I- •

-"jouiows.— \ icinoiis a(ti(iii ,ii'flu- frontalis ,nptoMM,.,V/,,,.(;iy) ^^.
""" *"

(o) Orbits.- I.;x„pl,tl.al,„„.,
cno'plitl.alii.os, ^...

(/') M(.vciiu.„t,s (,/,/,' p. -,4;})

„.,',;,'''",,;"': 'i«-'";""i.Mi,„i,„i„, ,,

^J^^ids.-(«, l^.itio.i ^ P...S, .,,..,„„, ,,,,.

(Ml'aIpc.|,n.la,K.,.t..,v--^pt,.M.s,..x..,,htl,al„.o,s,^-..

' -y;'^^"."^'"*—ptosis, .xcphtlialmic- ^.„t,,. ^...
Of) Mnr^nns-hI,p,,,Htis, tunioii,., x,.'' ' •

(') Ivislic-s -t,.i,.|,i„,i,^ .listicl.iasi.s, /tc
(,/) (ila>Hls-),or,K.„|,„„,

,.|,ala/i.„i, ^,,.

</;)
p..K.ta Ia.n„,alia -..v.,.io,, o,.!,,;,,,,, ^,.



()5f) AIM'KNDIX I.

(H) Conjunctiva. — (,() OciiL ir -(((iiircsf ion (coiiitmclivdl
and cilifiiv), secretion, plilyeteiniles, jrrowtlis. woniids, \(

{!>) I'alpeltnil -«•()! ifTost ion, ^rniiiiilat

cretioii.s, iilciTs, \-c.

ions, .< .ars, con-

('•) I'l

^nowtliN, S:<.

ica M'liiiliiiiaris—(lisplMcenieiit in ptervfrj,, III,

{<!) V
\e.

fifiiiicle— MiHaiiiiiiatioii, ffiamiljitions, .rrowtl l.s.

(*)) Cornea.—(,,) Si/e—jrhnicoma. hiiplitlialniia. ^:(

ih) Ciirvalme — ((.iii,;,|. huplitlialinia, ant
stanl

erior
pliylonia, ahrasion^ (,•,.-,/, p. 1()(),la, aDi-asion^ (,-,.,/,. p. ]()(),^ }^.^._

(.) Surface—corneal reflex, al)ra>i()ii>, tilciiN, torei<,rn

_

('/) 'IVansiKirencv—ulcers, uehuhe, keratitis (super-
ficial jui'l (li.'o v;isciil;(risati(»u, / /(/, p. 1()()), " k.p.,"
striate op >city, Kr.

(10) Sclerotic. -(a) Curxature an,l c..l(,(n- — myopia,
stapliyloMia, episcleritis, \c.

(h) Vessels—cilijiry iiijeclioii, episcleritis, scleritis,

\:c.

(11) Anterior chamber. — (,/) Depth --(a) shalloH

—

IKTforatiii^r wound, glaucoma, dislocation of lens, ^-c. ;

(ft) deep—huplitt.alnia, irido-cyelitis, dislocation of
lens, ^:c. : (y) irrejrular — iris iKniilx-, dislocation of
lens, ^c.

(/,) ("oiitents-c^aidya(|ueous, livpopvon, livplwfnia,
toreijrn lH„|i, -, dislocated lens, \-c.

(1^» Iris.-(./) Colour—Miuddv in iritis, lieteroclu-o.nia
«-....frenital a.,d in irido-cyc^litis), atrophy, ectropion of
uvea, nielanoniata, .Vc.

(/'» l*ositi(.n, esp,vially plane of surtmv -- iris

Ixnnhe, retraction in ir-d<)-( vclitis. pseudo-.dionia
\-c.
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laiii-

(l;5) Pupils.-,,,, U.lafiv,.M/,,-,r,-/,.,, n,),
</" 'i-ti<". to li.d.t .|i,,,t, ,„„.,„,„,,|^ „tfiwuuv „t („„st,i,ti„„ (ri.lr ,,. 108,.
(<•) lli'acfioii („, coiivcrgciicc.

('/) Svn,.<-l,ia.—anhTi.Mand pcstcri,,,-.

(14) Intraocular tension. — I,unav,! ,„ „l

do) Central vision (//,/, p. l;5(;).

jH^,Lens.^m..,,,,,,i,,,,„„,^,;,,,,^,,,^^^

<1T) Vitreous. -(,p,,iH,., Hui.litv, f;„v,> l.„|i..

:;::;:;tr
'''•''"''^^ ,.,.,,,,,,.,,. ^_.^^,.;;^ .^^j;-

(IH) Pundus.-<«)
(,,,ti.. ,liM.--l,l„niM,. of tl... .,1...

(/.) Retinal v..ssds-M.,, ,„„to„r, hMh.osih-, ^c
(<•) U.nnal vi,.Nv-,vt,Miti,, ^.l„„„i,|iti,, .«^/
('/) IVTiplinv.

(') -Manila/

(19) Field of vision.

U.K.
4S



APPENDIX II.

TilKKAPKri'lC NOTKS.

i'l'lir Strni;itlis n/ Intimis. dr., uir <,ir,n in i„rr,i,twirH :

1 pir c, lit. = III-, r. tn -, i. [iijijinuiiiiahli/)).

I ii)>.

I.i'tlnim.—'.i !„.,• cfHt. Sxliimi hic.-iihoiintc.

i per cent. Hoiax.

Tll.'^rHi,. ,|„.,| r,,r,li-.solviriL'llir,TM-t> ill l,lrp|i;,ri. i., Tl,-V rilMV 1„.

u-'''l ui .oiijuM.-tini, Willi 1 to J ,„.r(viii.s;ili,-Ui,.a.-i,|, 1 i,, :;',„.r ,'.,.„(.

iL'soiciii. li.|mii- cailioiiis (lrti'i;,'cii> (it) i. iv. lip = i.). \,'.

J'ifinii iit>i.—10 [MT cent, ^ilwr nitrate.

1 |Hi- cent. Picric .-icid.

1 per ci'iit. Salicylic acid.

''''"'~'' '"' '"^<''l l"i ulcenilivc llr|,li,,r,,:- : ilif ,.x,.,.s.< ^hc u \ hv
rfllKlVCci Willi I'lillnli UiKll.

Oiiitinnits.- i> per cent. .\nini(>niate(l niercnrv.

• J per ceni. N'ellow oxid. of merciirv.

Tlio-,. Miv ucl! ,u),Ik,1 ill!,, tlif Im^Ii.'s for live ,„uiiil,.> tl,,vi- ti.nrs ;,

'iMV :ift.'i- iviiinviii- ihc crii-'s ill iil.vnitiv liicpliaritis. Alternative
invpanitiniis ,,,( I |,er eeni. silieUie achl. :i |„.,- cent, airnl, :> ,,er eeiit.
Il-Mlcill. :i pel- I'elll. irlnlivui. \i'.

lll/lh.il,Tlllir Illjcrti illH Jur Lnrill A ll(/sf}lrsia.

1 to J2 per cent. Novocain,

1 |)er cent. Stoxaie.

i per cent, .\lvpin.

''""" '''"'-"' "' "^" '"^i'' ii=.'ni r,,,,iin. Ihey einy l,e e.niilMne.l witli
ii'l>Mi;!:erc uiiji a liaini .^lal IP. adniialiii ..r ^14,1:11 emu (_inmi:.',-, percent.).



^IM'KNDIX II.
fiof)

1
r|ll,-|

('(»\.ri\(Tf\ N.

'" ^""i^'P'i- |>rn,„,.,i..; ,1,;!'.'' ,," '!',"': '""J""'-livitk nml h;;v,.

I"'!' <<l.'t. JJo|„x.

1 l«''<<'iit. .Muni,

„^
'"''•'"*• ^'"- >"lphah. ,.,.,. I.,,,,,- I,,

" "^' '^''I>- 'H'!-.-.,. in an.;,.;
,!''„'""" .'•"""""•"vin. >^„„.

''''''•''''''''-"'l|"'.-..f.,.u,nH ,'"''""" ''^'••' M-nu.M,.

^""''l--l,,,,...te is „>,..,.'"•"' ^'""'I'll'—
1 .o,,,.s„lv,. /,,;.

•'l'M-^.ti„M is „„„•,, ' ^'"""'1 l-a,,,,|i,.,|
i,n,„.,li,-u,.h-

alt,.,. ,Z

im.lon,,,.,! us,..

""^'"^f"
.^•")'i.lMMav.K.n,rfn.,„

1 ' ""-•'! ">i ii'voiuii

4y ^



()()() APPENDIX II.

"I till- il>-iircMiin._' ;iiii,,;: •i\ tlje i'.. luteal cpithcliimi. In intraocular
"|"l'"i"ll- "III' 'll"l' >lmuM \l<- illslillcil mil, ll,, i:|.i„,>i|,. ,-\v Irulr

,>. I7'.i
.

^ |)(i- (Tilt. 3-lMi(;iiii livdiocliloridf.

'I \nv ((lit. .\ly|)iii.

I iii'sc iiiav be iisi'd iii>i.ni.I of c.icaiii. Tiiey i|(] iinl dilate llie puiiil

and ar(; h-^^ tnxic than r.u am. l.iit llie.v rause uoiisidcralilf .smarting.

10 to 1;> [)()• cent. Dioiiiii.

I'lii< caiis.^ inli'hsr (I'diMiianl the ronjiiiictiva ; after (imlDinjed use llic

read i..n i> ^liLdil or atiscnt. Tlic |iatiimt coin plains of a biiniin.L' si.-iisat inn,

whii-li .|inrkl,\ (lisa|.iiL'ai-. Iln: tii-,1 a|.|ilic-alion should be made by the
surL'('"ii. Tlir driiL' ^liiiiulales ihi' lyiii|ih llou. and has therefon- 'i<'on

i.rnnmieiidrd ill a lai-;;.' \aiicty .if cases. ,.,/•> corneal iicb'ihc. sc!e:'itis.

irido-cyclilis, \c. It must be n>eil with caution.

Siiliv,<ii]iiii,l'ii„l ////c' <,/».«. -The.se have been ree.jmmended for the

same reasnn a- dioniii. ami their v;due, if any. is ^tiU unproved. Many
s.p|uti',n- iiave been u>ed. Sterile L' to M per cent, salt solution is the
Ijest

;
the olliers probably pos-e-g no advaiiia^'e. and are in some oa^es

liable' to cause lo-is. The injec.'tion is made with a hyjiodermic
iK^edle undei the bulbar eoniuiicliva iis far back as possible above the

L'iobe. Tliere i- considerable reaction and pain. Ndi more than '• to 10

iiiiiiim~ sliould be injected every nilier day.

( hii'iiKiitx.— NuM'liiic.

l-j |)ci' cent. Hofic acid oiiitiiiciit.

These are used t.. prevent the lids from siiekin^r to'jether and thus
can>iiiL' leleiition of ^eerelion.

1 to ;} per cent. Wllow oxide of incrciir\.

Thi^ is used as a stininiant and aiiiisepiie in phlyctenular and chronic
coniuiictivitis.

("(ti!\K.\.

I.ntioiix.—Tlic Millie collvrin tis I'of conitinctiv.'d coii-

difioiis tire iised iis ( lejiiisiiijr and ;iiit iseptic iiietiMires. 'i'lie

•istriiio;eiit c()llyii;i arc seldom iiidiciitcd.

I'iil/iii iits.~ 1 per cent. SiKcr iiitiJite.

I his i^ indicated in sonje cases nf mar/inal nh^'fration (lu/r p, l.'.".L').

Pure carlM)I;c acid.

Ihi~ i- iise.l .1-. a c:mt'i i-inu' a'.'ciit in livpopyon ulcer ( '''r/e p. 1?4G).
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f)f)l

V ,,S:'::il^;:;,
"- -' ^ ..,„„.

, ,,,,,,.k "<"" "".ill. .•.•,M.,S„„otl,,s(r/,/,. /;,,,,,)

vi-r:,;:.:;:;;:;;;:'-:;':,, "^r-.
^^ s„„:„ , , ,,

f'>r'l.;.;,"i...s,i,.
,,„r,,„s,.s.

' ^ '
'•""""- "'^^•'> '^! .•iH...si,.„s

Oinliiinits.—Tlirsc •>,•. ii

ron,liti„n,s
"" """^' "^ '"'• -"',i"M,.|ival

- '"•'"-•''•'•'It. M..lnf,„,„, x,.,,,r,,r,„ ,
ciiiiienl ulcer

r iiii-'pl Mii|(|,|,.,||'-'"""" ""<'1T .11. |ii,,nii, (-. I,, I..
"" "lay r,,' iistMl i

I"'^-n'. „„„„.„l fo,.,,
,„'"'''"'"•>•""' '"''an,. MK.y .,

"ill. ,Ii„„in.
^ "Hcisthi.il kcntiifs: ,t „,;,y l.r ,.,„nl,ine,

,f..
1 permit. DatiMin Milpluih..

"r":''"
-.d MS .ln.,,s or „i„,„u.,., i„ i'"iiii:,l iilcer>. ii

-' «'Hu,es when a.n.pi,, .•.u..^i,,, '
',

„;"'"'" '"'"" '^'"i''"^'"' as
<lel.n„m an.l >1„,„M I,. w..„ch.M|

•"'" "'••'•'^^'""^'lly causes

"1 I'li'ir Mctioii.

2 |KT cvnt. (V„.Hi„ l,v,ln,,.|,l,„i,k,
This is """I •as'Mii.-illv ill ,,1,1 ,„.,„ I

^ "• l'ur|,.,s,.., |„,i,„_, 1,;^ 1,1^^,^'^
''' '- a "M'ln.li,.t„,-,,,,h,h„h„„.

"•"Mv r,,„„;,.,,,r„.,l l,v,„„.|„.-
'" I'.'llsc Ihr tr 'l^l"ll- tl tfcrt l„.|

Minlirs iri,/, p. 74, I . , ,

i J IH'. rn.t. K,n-,n <„ l'),vsusti,r,.,iM



(i()L' AIMM.NDIX II.

Milplial.' or -alicyl.-ilc. uilli ,,r uill,,,,,! | p, ,• ,,.,,(. <,„;iiii

liydrocliloridc.

' '" " '" ''-"' 111 •-'I Ml:l (y.'. ). ;il|.| . .r,M-h .H;, | I V ill Mlhrl .MM - ( , „/,.

I'- -'-'• '''• '"'•' "I '"I'll l> 111 :i"i>l lli>' ali>..ii,l, f t|„. ,,|)n,|.
ill ii.r.

\ \>(l-('(l\s||il( IDKN.

' "I '""" .I'll' n.iliii hv.li..rl,|,,ih| Mi|.r;iirMiii iiuy ]« ;;,|,|,.,| u,il,
;hI\.imI:il.'.' I., ilic cnraiii -..luiimi in |„i |,,i tiiin- 1iimi,,m'i\

. :i.K:iiir,. m.
iVi'-. Il I- Usr.l ;il,,ii|. ill ,\,-KH,ii ,,C 111,. |,i,.|\iM.-iI -:ic, .iimI . .,-,',i-i, ,ii:i | | v hi
'•"II, iii'iiMli- ('"/. |.|.. ]'.>;, -JIJ). It MLiy I"- ...iiii,iii,.| uilh .^ |M.| i.'eiil.

ulli.ilrh.lic.

'I'lIK Tlil-AIMKNl (iK Sm'IIII.ITK .\ KIK IK i\s.

In r;l»,.~ ,.| -il~lMW|i-,l -ypji!)],- HiMM-i- ,,\' liir r\r l|,c
|
in.-i l.ij n v nf

'I' iii"n-li;ilin..' III,. |,,VM iM'.. ..f ih, .i,ii...'li;rlr ^li,.iii.l l„. i„„nc in inin.l.

Mi'V L'rli.i:iliv ii>,.ful I- tl;,. .•i|.!.lic:iti.,i: ..f Wiismi 111:11111 - I, .si. f,., w|ii,)i

'''" 'li'' "I' ' l':ii't' r;..|.iL-isi i~ a,h 1^,1,:, . \,, ant i->y|.liilil i,' iviiif.li,-

^' I'' '" ii~''' iii'il 111'- I'-l lia- lic.ii a|.|.|i,'.l. WIkmi ihc |,.s„,n j.

pp'liiil.l.v sy|.lii!ili,. 111,. |,ati.Ml -h.iiil.l I,, l,r..ii.'lit lapi.lly iimlrr il„.

'""'"'"'' "'' iiHTiaii-y. V,,i- ;lii- |ini'|,.isr iniin.'l i,.n-., inl lainiisciilai

mil-. -n.. II-.. ,,r inlr;ivi.|i.,iis in j.ci ilii- ma.v l,c ii-,.,!. ^mi.|.1(mi iiilr.l il'

'I' -"ii'> 'ly ailniini-iraiiiin l.y ili.. ni.iulli. I niiii,'ti,>ii 1- p. .raliv
(iii|il(.y,.,i, an.l r,,i tlii, ),iii|„,s,. 1 li,. ,,l,.|i,. ,,|' inri,.iiry i~ |.i .'Icral.],. ,,iIm'

iir.linaiy inricin\ ..iiitrnriil. Iiil i-annisi-ular an. I intra'/, 'n. .lis in i,.,-i i..iis

r('.|ilin s|,..,.i;,l i,.,-||in.|i|,.. In; laMiiiiiis inii',.li,in ,,f s.ilvaisan ( r.iiC,')

is -(iimtiiiics rcinarkulily >ii,x'<s>IHi. csiL^'iail ;, m lli,_. a, 'in,. sta...|. ..f

syiiliilili.' iiiMnll'.-,-.lali..ns. \Vlii.n ! lif a.iil,' ,,,Mi!ai- c..,ii,lii i.,n is siil,s|.|inL,'

a •..Ills.. ,.r ir,.atii,cn; at Ai\-la-r|,a|.,.|l,. may lie ici^, •n,|,.,l ^lun
f.a-.il.;.'. S,,iii,. i,.,.|.||t siil.siiintrs 1,11 tl ,liiiar, iii.|i,l,.s arc s;ij,„|i

i.-i.i-li liii.- tai.lris
( I I,, ;t. ,.,,.. 7 to 1.-. L:r. iliv..'ti s ;, ,|..,y). i,„|i,,i||

Ciil .jr. i.r 1'.-, |,..| ,.. 111. i,l„,iii |ii._'r...f [...ta-isiuin i...li.|..), \.-.

'

Slid \l AMI \.\(( INK Til i.\ r\ii \i.

Ill 'li|,litlii'iii 1,. .•..iiiiiii,'ti\ II Is ;,ni|!,,xi,- -,.11111! iniisi 1),. nsi.i. Tl,,-

iii.lu-alh.iis ),,i- .,i||,.i s,.i,.| :,n.l \a.^(iii,s in the .
I, .main ..I ..|.lillial-

iii<il..;:y an- miicli l.ss |.|,...is, . Thus ll.iin.i Ims iiiii,.,jm-,..| .-m :,nii-

l'ii'''i'i""'"''''i'' M^iiiiii l'"r till' iivalm, lit ..I' liy|M)|.y..n iil.-,.i. imi ih,. ii-sulis

..litaiiiiil liavf. l.icn .lisa|.|...ini iiil,'. Aiitij (..cii,. s.'iuni ha;. I.nn
•"'^'"i'"i ill

' 'ithalin;.- ii....iKil..rinii an.l i:..ii..i 1 In :il ,.|.hl lialnra. In
.l.s|„ i;,'.. .a-c- ..| s..j,i|,. inl..,.ii,,n ..fiji.. ry alu'i |m'| r.,ial imj u ,|.

•"'i'l''ii'al ! "1.. iaii\.., a
|

.. .1 \ \ al.nt -..mm may h,. ,-iii|,l,,yi.,i. ,,|. \f

[''"''l'' •! va....ini. ma. I,.
I a raltiii.- laKiii l'i..iii Ih,. ly,. : ,,,:i|

^"liiiiiii-ii'.i'i^'ti '! aiiii.li|.litli..riti,. -..mm has I,..,.,, i.-.-..tniii. ml.. I in th,.-,.

iM-.-s. I'Ik' \a.rim' I t.'al iii.nl ,if I iil...r,.iil..-is is niir-li iis,.!. \|aii\



M'I'KNDIX II. (im
.1..

Illlirlviilnll,

Miiiiniiiv ,,r

l'i"li"l<i-ir;il r,,n,| III. Ill- in ti

\V,,i,M.;

'riL'iii. (I

"iv- liv II

M' lyr ,i|,_r^,,.,(
III,

-K'-r Mini ('mIiii,-|(,

|"~""^i- "lii.V !..• fiicihial..,!
'>' .'iliplicatiun iiC v., I! I'

"il.i

III -OHM-. |.hll);il,|\-

r'(Uot\ <'iiiaM

I'H^ioiiallv,

i;iKri(.-i- I

iiii'iiljatiiii,

'"'yiiri.l

'"'M'iN''tiv:il till,, iviil

"""•iviil i.'i.rlhin sl„„iM
("lis l.-l.

Ilnl l„

|illN"l.
I

Hllil l,y ill,,ml;

ISI-, It i-

iK'iitiniiil is I,,'-!

lillll-' II uilh tllr licl

h.WrVrl. IS

lIlMli r\|,|.r;

'l>l,

l<'ii,t:lliy (L'd I,, .id ,|,

iiiirlil> nil .nil

phirr 111,

'mil'- : (lit

";""' '"" I'.va l.,-firn„l,„,-, „.|

':-). 'I'llhriviili

1111.1110.
I" 'lii- laiiiili lIKcd

r.\l(K OK Ivsiiti .MKVTS.

Oplitlii ItiiM- iri-ii

.1 «l

All

I'll ii"l ''.ii-iaiii|

iiiii'ii'- >lloll|,| |„.
I,

y III II-,. Ill Vrlvit-lllR-d

•'I'l ill .111 .Tl|.|i;.||| ,_, l.i-.- calMiiii.

'Ml. -.»l

iltc '. •

1- h

i'i-;"ni'i'iiis ,-li„„|,| i,e ,„.r, ,,„.,,
iiiiii rarl„,|iale -.,|

'III-* |i.i.-,.,|iin. |,„„

'i"iii'l ii..t I.,. I„,i|,

H' -mra.'

IMliitl

•fo;

("iif liicai'li.

If II-,. I,v 1 i.HliM- in ;(

'iiiite), iiiaile
II"' i'ii|'airi!iri'iitiiii-,.,|,r,.s,

I

I'd-

.•'lll|'l.V -lldi.'iL.lll if tl

""-'" •"'«•• If -l.-til u:,„
i'ii'iitssl,„i,I,|l„,^vol|s„ak,.,|

I'l Ihi' ili-h.

iiior,. tl i.iii fhrci' I

'Ill Iwiivc'san.l

"I"'' I'litflii and fri..,. f

I '.11111. ,
I l„. obtained th

' liw minnii-
: t|

II I'lin' call).,!' d l«f,,n. b.

I'lim t.TMii.sli. a.s tl

< 'iitliii),' instil

iry

Tl "' iiistMinii'iii-

"iiiiiiij- and
may Ix' i>.„„,v,.d f,,,,,, ib,, ,,,,,.||j

isfil ,|rv. .M,

' ''i^-ll- TlR.||„j,|s|„Ml|.|
1

'It' '•.iniii.inlv

l",il,.,|

SU'L'I

f'l 'I" riin,- must l„

I bey arc

I'liiL'- tiaii-fciir,|

;! 'imiii,;l,,,t,'l,; l„.fo

|ii'r irnl.
iiiiiiieis(.<|

111 lliiid ii

/"'/..// //,• iis,;l

trbonatc vvbicb lias b,

"i'i''e It tarnisliis tiio



AIM'FADIX III

--

—

hi,(»)Iii{kmi:n'|'s oi- ( andidaiks ioh
ADMISSION INTO 'niK IM'HMC SKRVKKs.

('n\|Mi>M((\s IV ||||, .\l!MV.

'''" l!i-"ilMii.iii. iv.Mniin... ii„. Kx;,i,iiii;,ii.,ri ..I Kx,-,.hl nv i,
till !..«.:

^ I"""- '"'"> I'lnrlH.I ..,,„!, 1,,,,, ,,| ||„, ,^,, ,„. ,,, ,|„, ,„|^ ,,| ,^,|^^.^

'>' ''•'''' '" 'I" ri-k nl- :,-Tavation ,,r iv.-urivr,,-.
. will ra.iv- Ihr

Ii'lrrlii.li ,,r I hi' rjiriiihiatr.

The (AaiMniaiiMii fnr ,|rt,Tmirii„L' tli( acui.iH- ,.r m,i,,m in.ln,lr> lu,,
l.'>l~: "ur ror.liMani. llirnilirrinr ii.ar vi-i,„, Tl„. Ariiiv T, <, Tvim.s
will !„• n^,-,l l.,r Ihc h~t r„r.|i-.latil vIm..,,. wit|„,i,l -la-,

-.
',.\, ,.|,t vvhciv

.Mhrrui-.,. Malr.l l,..|(,vv, al a .li-laiirr ..( l'H f,vt : aii.i >ri.ll, .|V (i|,l,,H|,i
l"|- 'li. Ii'vl loi- iirar vi-h.H. uilh.nil L'la->.-, al aM> ,liMaii.v ~, l,c-|, ,M,v
""' ''"•Mai.: K:„-h ,vc u ill 1„. ,.vanii I -.paral.-l v, an,l ll„. li.N
""'^' '"• l^'l'' Vl,|.-,,,„'l, ,lll|-ill.J llf,. trM. •llrrall.ll,lar.''|,lU-.l l.raLlr lo
na.l llii lr>l~ uillidiil li,-iiati.iii in ..nlinaiy ilavli,.,'lil.

A raihliclalc iMisN's-iii- aciilnir,- nt \i-inii, acc.r.liii^- { f il,,.

staii.lanis liiTi-iri lai.l ,U.v.v. will i„,t !., iri.clr,| ,,ii ac.'Minii .,1 a'l rir,,i'
nf ntVaniun. |.n.vi,l,..| ihal tl,c rrmr nf ivlrarti,.,,, i,, i|„. |,,li,,wi,'i- ra~. ,,

''"'"•""' •'^'"•'1 llM'limii^ iia iiliuiH.I. \i/. : („, ,,, ,1„. ,.;,„. ,,|- ,„./„.„„'
IliMi lhr,rn.r,,| ,,|ra.ti,.„,|,„., „„ rxr,,.,!-:,

I )
; ( A) i l.al an. .-onv.'! ,..,;

luV „../,,l,„^,>,.n, ,h.r. ,„,t ,xr,r.j L'.-, D: :,|,.|. in l ll, ,m.,-' nf ,n.Vn|,|,.

a>tij:niaiiMii, that ih.- tdai (ir..r.,f i lrarii,,n ,|,„. nt.t . .\.v,.,| -j:. ]).'

Snl.j.rt I,, ||„. I, „,.-.', n; r,,n.liti,.n-, Ihr -taiMlanU .,) i|„. M.ii.inniin
'"'"''"'-- "I ^1^1"" ''^ 'll "lii'-li a . ail, li. late uill !„ a.r,-|,ir,l aiv as
follows :

St, 1,1, hi nl I.

I>i-ianl \'-i.in, \' Ci'i.

N'ai vi<i..n. lU'aiU n, i;

I., ft ,

V = C/H.

Iic'a<is II, c.

.'/'
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Il|>t;iiil UM.,,,, \ ,1/,;

Sl„,„l„,,l II

.Vi-ai- VNi,,ii. |;,.„|, II. i;

11,.,.,,,.,^,,

\'. Willi, ,111 t;|,i».es. ,10,

''l""-'v'>;"; im,l afl,., ,-„r.
nWi„M will, .|..,.,cs, ,„„
i,<'i,,\v t;/i'i.

I,',;uls I.

St„,„l„i;i III
ItHtrr ,:,,:

•""1 ""•' r„n,ri„„ : ,'
'«''""•••/-'' :^i"'l.iner, .or.,^— -::.;:" ;:;:,:::;::"—-'-

-N'-ar vi!<i,,„. l;,.a,lsii s p , ,' • iii'ail> I.

Ill >lari.l;ir,| |||.

L.'li'.sM'>, f,,r ,,tlii

"i' M.iii,lar.| r,,r i|i,. i,,i r,,,- ,

'i--"!' iIh'S|„.,-k,| l;,..,.n,., ,^

ll-I'lMt viM',,,1. will,,,,,!

'^'"- "'• .v.i'-h„„, ,„„ ,|,„ ,„, ^^ „ ,„.
" V'" ";• '" 'J-'H-l-.l as a

'."i;li.la,..w,l|l„. „„„rM„,|, "' '" ""' '"'I""-'' '""I >l.c

Mil- ,|,'^'r,',- ,,( a,-iih'ri, -s ,,|- m\j,,ii ,,r ..ii , ,

'""'•"'i'lV |.n.|„nma,v , ,a„n,r , , „ , ,i

'""'"'^'"^ ''-• '-rninis.i,

ll.-f •i.;.nianM..r:
""-' "'I' I- -i-n.! i„ ,),.,, p,.,,„,„

•IDTI^

III

S,lffi,.|,.„l - 'J''-'"
'.^'' V

. ,,,^ ,

I (."•It eve V ^.
.la,!-...

^'^•"-^'" '
-.MM,;':;:;::;;-;,;-;;;;

"'''"'^•-

*iT l,c all,,wc,|.

C-.M MISSIONS IN ,11 K K„v.v,. X,,.^
HliM,liii'ss i,r ili.f.ctiv,. 1 ; , . .

'-'"!<- iiniit. ra,!;;;,::,::r;:..'::.7rv''''--^'''"'^''''^-''''^

— "...-I. K,.r Ca,i,l„lal,.-, „„ ,.„,.r l„,.„, ,;.

'

^'', ^
"

m^
^pnvUWy

'''•'•''''lvisinnl>n,,,r,,,i,i,..,u,,,,
,,,,,,,,,,

';*.:'' ""'
' "•^^'' N^vy lull

"f r,.fra-ti„„ ul,i,.|,
, „i Ke ,-„r , ,

',"""''"''"'"^' "" •''•^"'•^

-"-.I-.,,,,,.,, .J '

'vrr'^r'T'^-''"''^'^'''"

""•'illi'r..,i ,l„. ,|,„,,,„,|„. ^^,.,
'

,.
,'

'"-'"•'- .-in- ,-an.|„||v ,„,„,;,,,,

-'*•"-'>"-'..•
^'.':r:':;v;,:;::::,,, :;;-';;;;- ;•-..

-I'>'in.„.,|, a,, I lK„h 111.... ..ar,K an- ,„ 1,„ ,„ „ i, T ""1^ "':?' "'"^ ''^

MZfuf lyi„s toiicMJiii: near v ISIOII.
l'l''""'-''^"-llastl„.,„.;,,,,r



(i()(i AIM'KNDIX IFF

"" '"l-iir-.n-, I- I,, 1„. ,|,|. rn. I la , ,.| ||,,l„,..,vf|\ n,,.\
''-'• ""' ''"' '^ ' '" '•'l>'ll 'I'..

I
Hip H 111, u..,,|- l,.,,,„„, ,|„|| i,-,„„ ,,-.

I h('\ .ilr n-lirrt cil

^"'' ''"' '''-'•"" ^'- I' 'i,il i- ..M.I.I,.,,, ,„mI ; l,,r

'"•" ^i-i"'i. .iliiiii\ t,, |-,.M,| |i ,,-,; ,,l ;iii\ .li.luii.., ,li,,.,i, 1,^ il,,.

r;lli,|l.|.it. .

'''"''""'"'"'- '"I •!" ^•'lUAU n,,-, ,||,.|l|.|lll- l!.,\, Mh,| >n,|ll,-l,
.\l:ini,.-. ,;, \. lii.liM^r M;,,.,,,, |1,.,,„Imii. ,, ,. .\r, jnr niliir- Ki, |;

,'

Ait,ti,.,.r~. Kl...lr„.,;,„- ,u,.| |;,,^ \,., ,,„.,,,.-, i.ill , „.,l m-„,„ ,-

ri.,)iiir('i|.

'"'""'''"'- f"i """I Aili.Hn ;alih...s ;,i„| |,„ St,,k,.,- il,,. n.
riiii-i I", r./s.

K..r;,ll ,,il,..| r;iini...s,
i i„.|ii, 1,,,^ Wiil,r-. -I,i|,\ -iru;u,l- A-M-Mni-,

,li-i~. -Iii|,- Sl.^^,•,|,^- l!..v-

.11 mii-l II, ,t 1,1- I. -v., ih;iii i; IJ,

Slii|,'- (',,,,1,,^ <|,.|, II,,, III v|;iH l',,^ w
(itlir-, I - ^1, «;|,,|, ;iii,| r,„,k, ,1,,, ,,,,

''"' •'" ''<">:- 'V'l' \\mi.i-. -I,,|,-, ,-,„,|, la, ,„..-. .,,,,1 (i||„-,T->

.rr\aiii~. III.- .-III. ,111 -( II. ,. Mill, I |„. ,i.,iiii,i|,

"'''"'-"' ^'~'"" '""-' •"!> I"''l'l'- l..irn,|. nf i.|,;„.ti,,„.;,,„| ., 1„,

'''l'.'''l'' "I '"lir.-l,,,,, t,, .1,; >,„.||,.,| \.y „„,,„, ,,, ,.r|.,,„.,.:,,„|
III,

C;iii,|i,|;il,. luii.t l„. Ml. I. I., i.'a.l |i = (m; Willi., Ill 111.. .11.1 ,,| J;,.,,.,.
Miiiili.. ItniiiUin.ii. Si,.k IVill, -Mil. Will. I.. >|,,|,\ v|,.u:,i.l niliiiL'-.

>lii|i's i',,.ik niliii..'. ..iii.l OIIi..,|,- -..|\;i,,i, arc all.Av...l t,. wiar ..'I.,",--.

.\lT()IM\lK\r> IMiKII Till (ioVKlfWIKM OK Fm)I.\.

'I'Ik l^trlrsiiislicdl, J':,hlr„l,n,i, < irnlnijlral Slirm/, A<irir„}.
Iiind, Iihliaii i'iii.inr, ,C,i>itinns,(inl \'it,riiiiini,,iiiil

nthrr l)(p,irtiiinils nut njiriialli/ /inni)!,,!/',,,- In il,r

/iiliiirilli/ liaiirs.

1. A .an.li.lal.. ni..,,v I,.- a.llnill..,! ii,i,. ||„. r,v,| .S,tv;..,.s ,,f I lie (icvcrii-
"""' "f l"'li^' " .niMti..,,i,. i„ ,„i,. ,,, i„„|, ,,.,.. |,,,„i,|,..| thai, mill
''"'"""-""--•"" ii'-nt,.|i,-- ..f visi.,11 1„. „..! I,... Iliaii ;| in .„„. ,.v,.
""'

•'
'" "" """•'; 'Imt,.|,.i„^- I,., nioil.M ,.li,.,„,_r,.. in ,l„. ,„,„|„, •,,,

..il!i|.|- |.yr.

1'. ra-.... .,! Miy,,,,,,,. iH,u..v,.|., will, ,, |„M..n.,r .i;,|,hvl,,iii,-,. may l„.
^'-I"""'-1 '"t..lli, .,,-v,..,.. |.,,,vi,l...| lli..ain,.|,...|,i.., in ,.„|„.V ,.,., .1,,,.; ,„,l
'"'''' -•"' "• ^""' "" '""^'' rlii.l ..hail,.,., ,,r ,.l,.,r..,.l ..', r,..i„a l„.
|'lX'.|.|lt.

:i. A .an.ii.lal.. uh.,l,a.a.l.t,.,.| ..f ^Ui,,„ an-,,,.. fr,„„ „.|,„|a ,,1 tl„.
"iiwa K.li~|iialiH...I if tj,,. ,i:.-|,, , ,f ,.ii|„.|. ..yr l,r l.-s than ,•' •

.|„.| i,,
Mirl, a.-as,. tl„. a..,,-..!,,.., ,,f,i.;,„| ,„ ,|„. |„, ,;,,,, ,,,.,. ,„„^, ,,|,;^Y„^ ^^„|^
.II' \\ III,. .,11 ._ila......

I. S.,„,,,l
, raiiy ,„..,l.„|,.,,„|i,,,„|, „|l„,,,., ,,, n,,. ,,,|^ ,,| a.-,avati..ii

'r i...>iin.iir,.. n ,.i,l,..|. .y... may .-aiiM. i|„; r.-j... i„„, .,fa ..a,,,!,.!;)!,. Tl„.
.Xi>tr„. ,. ,,f ,ia|„.|t,...t,,,„ „| n,|,„„. .rt,,,. will l„. „.,;,., | ,„, ,i„. ,.a„.|',.|at..s
fapr,...
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£^Ss2.

„„,,,v,. ul„.n,nrn.r,nl,h,,n^.MKal m li^-l '" Ih. o.l.rr ^ top.tl,.r

withnnnMalnuv.'rnf ;„Tn„nn.-h.tiun will, tl,r .nnrrl,,,;.' -l.^.-i's. there

,,,;„,. ,„, evi.U.Mc.. „f ,,roKR-ive .lis.H,- n, thr .
1h„o„1 '^ 'Ctum

! \ ,.;„i.li.lMlrhiiviii-tnnil l,yl.rnii,n..pia n"' >'.v'v.hni: 1
P is iint

,,. ,..,lilir.l ,,luvi(lr,ltl,C>i<.'lil ill n.irryr (When iiihI, r tl,r IMilurn.T ,.f

,,„;;„),.,,„.!>«. ai.l in .l,ro,l,.T,y,-,.,UHl.;;. Willi - 1
I' ^la8>es. or

aiiv lower iiiiwcr.
.

, , , ,

;
llv,,..r,,,.trnp.c;iMivMnMnsm.l.L.s.i..i,li^M"^'l>'v-l""^"''''"''^''''"^"',

,.oM;bim..l K.M>,-s ivMuirea 1 r .l,r ,.-..,• „f r, tiar. urn .1.. imt ..x.rc.t

, p,,„„l ,l,;,t the svM '•' •"^' '>'• '''l"^'!^ " ^'"' "" """'
^- ^""' '"'

wit limit -urli Ic'ii- '>r Ic'iisc-.
, , , ,i

.-, \ rMiKliaalc havin- a li'f<vt of viMon aris,,,^,' Ir.m, ii.l.ula ol tl...

,.,„„ca is .lis,nialitir,l i!' rlio -i'-'ln of thai vyr he lc-> than ,':,. In >noh a

,.,.,. ,1,.. helKT evr niiiM he ,.ninul ,,.,,„. HHVrt- of viMoi, anM,,-.' Iron,

,,alholo.Meal or'olhn- ehanps in ihr .lr,.,„.| .1 ,
urUnr> ol eil her eye.

whieh are mil releriv,! to in th,.,>e nile>. may .xeli a eaii.li.lale.

,; ^ouinl „ranviiiorhiaeo,„litioii. suhiec'l to the risk ol a-'ravalion

or 'ixvnrrenee. in' eiihrr eye, may .'aii^e the ivjeetioii of a eaiali.laie,

\„v i,ni.erfee.ion of the rolour -ens. i> a ,li>.|iialitieation for an.ointnient

,„,"l,, Kie-iinrnn. I'.raneh of thr Kailway I H paitnient. or as Assistant

Su,.erinlen,lent in th. Tratli.' lv,,ai t meiil .
In all niher eases a note

.stoa.iy i.ni.erfertiono£ eolour sniso will 1„ nia.le on the ean.lalates

(lal.ers.

The ludian Mnlua! Srrrirr <ni<I thf PoUtr Lhpaitnirnt.

1. S.,iniit. or any inorl.i.l eoiLlition of ihe .;vrs or of the li.ls of either

ry liahle 10 ili<' risk of a-jravat ion or reeiinviieo. will cause the rejeel nni

of Ihi' eaiiilidate.

J The examination f.n- ,h't,.| iiiiniiip: thr aeuteness of vision im .lules

two tests: one for .listaiit tiie other for ii.'ar vision. The Army Test

Tvi.rs will 1"' iisrd for the test for .listant vision, without u'lasses. exeeiit

where otherwise stMlr,! hrlow. at a .listaiiee of L'n fret: an.l Sm^lleii s

(1,,t..lypi for the te-l for nr;,r vish.n. withcuil -lasses, at any .hstaiiee

s,.lrete,l liy I he eaiuli. lal r. Kaeli eye will be exaniiiie.l separately, and

the lids mnst ho kept wi,h open dnriiiK' the t.'st. The ean.li.late must be

able lo ivad the tests wiihoui hesitation in ordinary dayli.L'ht.

;i V eanilidati possessing: a.iiteiiess of vision, aeeordiiiir to me of Mie

standards herein laid down, will not be rejected on aeeonnt of an error of

,,,f,.„.,io„ provided that the error of refraelioi,. in the i ^llowin- cases.

,l,„.si,ot exeee.llhe H ni i 1 s meiit lo, ,e, I . V iz. : (-(1 ill tl,.> eas,.of nniopu,.

,l,^,, ,,„err..rof refrac io„ does „ot exeee.l .-.-, U : (A) that any .•orreetio,,

for ,i.ti,im,:r,.<u, dors not exceed l'-.-. I'l aiid. in l he ease of niyopi.-

asii.Miialisni.ihai 1 l,e t ot al c ror of , ,.f, a.t ion d^.s ,„„ exe
\

>:, H.

l''s,ibiect lo Ihe b.ie._'oiii,.'eeiidilions. the standards of ihe mimniiiin

aeuieii.ssof vision with wliieh a candidate will be accepted are as

follows :—
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Shiiiiliinl /.

Distant vi>iiin. \' ti/V).

Near \isiun. llwuls n. i"..

I.rff

KrMilsll. li.

St II 11(1It ril II.

Itl'ttiT l-l/l'.

Distant visKiii -V - f,/il

II iifxf pije.

without iflasscs. not

lielow ii/i'iO : and afti'i' <'or-

rectio with Lilas^i'S. = not

Ix'low (!/24.

Xear virion. Heails o, (1, IU'a(U I.

Stiiiithinl III.

lUtte If. ijr.

Distant v;^inn.— V. witliout

glasses. not bi'lou tl/'Jt ;

and after con-fclinn with

tjlasst's. — not helow li/ii.

Near vision. Iteads (i. x.

\', wiilmut L'lasses, not

liflow i;/--t ; and after I'cji-

I'fction witli fjhisses, --- not

bel..w f./lL'.

N.li. inalloiliiT

service must eoiiii' ii|i

for eandidales fur cot

I'l ^ »ei

t tli(

n li -si

Is ean<lidate- fnr these tw.i brandies of tin-

standai'il of iilivsical rei|uiri'Mieiits laiil down

ion- in the armv.

The Indian V\h>t Si'rrirc,(in(l Candhkih >i fm- appointnicntsi

an Giiardu, Enuine-dririis, Si<inuln,<'n, and Pointunten

on liuihrayH.

1. A (lisiiualitied unless Ijotli eves are emMietropic. hiseanilKlate is (lisi|uanr

acuteness of vision and ranjje of ai'euniino<lation l)eing perfiet.

2. A candidate is dis(|iialitied b_v any iniperftM'ti.'n of his colour sc^nse.

A. Strabismus, or any defective action of tlie exterior muscle- ..f tlie

eyeball. dis(|iialilies a candidate for these branehes of service.

The Indian Marine Serrire, iiu-ludinii Kngincern and

Finincn.

1. A candidate is disqiialitied if he have an error of refraetic.n in one or

liotli eyes wliii'li is not neutralised liv a concave i,r by a convex 1 D lens,

or some iiiw<'r power.

•2. A candidate is d;-|ii,'dilicd by any imperfect ion ot liis colour -eiise.

:V Straliismus. or any defective action of the e.xteri.ir muscles nf the

eyeball. dis.|ualitie-- a candidate fur this branch of -cr\ ice.

S])tti(il Duty.

Candi'lates for -special iluty iindi'i- (iov.riunent mu>l posse>s sucli an

amiiunt of aculciie— <>( vi-inu as will, uithuui hindrance. Limbic thein tn
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|i(tf.Tiii thr work lit' their nllicr tor llic |icm..i1 ilnir :i|iiioiiuiiirnt ni;iy

l:,,t. In all r;i^i -. .pf iiiiinifci-t i.ui nl ri.lnnr scti^c a inite will lie iii;ule ..ii

the caiiilidal' s |i:i|irf~.

Pii.or Skiivick.

Ui(liilutiii}is I'ltf fill' Midiiiil l-'..i(iiiiin(iti<iii <if CdiidnhiUa

I'nr Pilot >>' /,/<(».sT.s.

All ctiiKli.iatcs f.ir till' I'ilota'jc' Srrvicc afc cxaiiuiicil liy tlip ('(ir-

l)(iiati()ii'~ Mi'dii-al Oltirrr. l«ith a- t.. tlirif I'liysjc-al l-'iliicv- and as to

tlicir Ai-iitiiios (if N'isinn and < niduf l'fiiT|it inn.

1. K.iim \'i-:iin. A candid, it, ;iiii>t liavr no drlrcr ,f -iirlit. he

inii-t hr alih' to nad wilhoiil !.da>srs
;.;

by liuli ly si-|iafairly at tlir

ici|iiiivd di>taiiri', ;'.!id the nraf ty|ir at tin ili m-r fnf wliicli it is

inaiki'd.

2. Si|iiiiil.or any drfui-livc arlion ot tin- rye inil~ilo~ oi- any disease

(if the eye disqutditics.

:i. A candidate i ; di~i|ualitied li\ n/n/ iiii|iurleci ion ol liw enloni—eiise.

t. A caiidiilate mu-i he also olhei w ise |ili.\ -ii'all.\ tii t'oi the diit ies of

a I'llot.

MDTHIiI) ok KxaMINAI I(iN.

A candidate i-: tiist examined as to his form vision :

—

He is (ilaccd at a di>tanc(' of fi metres frnni a set of Snellon's Test

Tv|je Card-, ai'raiiLicd on a rovohini.' box ~o tliai difl'ereiit Mrds cati

he exposed when iei|nired, a L'ood liudit is thiown on the card ; the

candidate wears a trial frame and tlie V!>ioii of the left eye is shut nlf

hv placini; a |ilaiii disc in the trial iraine in front of the left eye. The

distant vision of the riLdit eye i^ iheii ax'crtained hy the candidate

readiii'-' with hoth eyes (i|ieiMh(' letters of one of the Type Cards. 'I'he

plain disc istheii put in front of the ri.L'ht eye and the vision of the left

eye ascertained by his readin"' the letters of another I'l -t Type ctiid.

If the candidate failsto read
;|
with each eye M'|paralely, the cause of the

defect is ascertained, and unless it i~ due to some temporary deraii'-'ement

of vision he is rejected.

Htivinj^ read ^ with each eye -eparalely, the near vision is next

examined by causing hini to read with each eye -ejiaratcly the near type

at the distaiu'c for which i; is marked.

I'he eandiihite is next exaniincd as to hi^ colour vision by means of

IIoim.L'ren's wooU. and the method of conduct iiiL' this part of the

examination i~ the -ani' as that itiid down in tlie I'.oard of Trade

rc.nulai ions relatiuL' to ihe extimination of Ma-ter^ and .Mates. I'.lol

(riilc i lit I'd ).

The candidate i^ next lImii t he colour ignorance te>i. The ronm is

made nuiic dark and I he canilidate i> placed at il mi'trcs distance from

an illuniinated ophthalmii' lamp with a metal chimney and bull's-eye

condenser, liefore uliich ^heet- ol nd. ^.o'ci n and v\hile L'la>~ are passed

and he i~ rei|uircd to name the colour--.
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MasIKKn AM) Ma IKS (»K I (IK Mkkcantii.k Maiiink.

(Till- -iV'lil lr»l- .lie Ihri'i' ill niniiliiT ; (1 ) urin Ir-t ; (J) ( 'Ololll'

vi-ioii I, -St ; (:;) ((,!, .Ill- i-uiir nic-c li-t. l.rnL.'tli\ iii^lnici jnii^ ar

|pr()\ iili'il MS til tl

>IUill.

If rfi|iiirriiicnl- niid iulm1iim1> uI' f.\amiii:il kim. Tl

'V iiiiv caiiiliilaii •iiiiii vision is t(_'s||.|

ivjirs or liy il(it~ r.ir thus,- will) raiiiiol read. Ciuididatcs ma V llSl' lllllll

rvi's or I'itlicr cvr. lull iniisl not iisu ulas

candidati- at ll! fni froiM ilic t('>r can read

if any kind. It tin

iir--ctlv three nt llie li\(

lelters in tho tif'lh liiii' ti.iiii the lop, or lour in either of the two lini

lielow. he ma\ be -idcied to havt; passed the It'sl.

y\v •se tes|~ are at pirsent under 1 lie eojisideral Km nf a I >epart nientii

Cnniniiltee of the Hoard of Trade anil are likely t.. Ik- iiKKlitied at

early date.)
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(Thr |iriiitMii:il n-l'i-i'i-Ui-i- are |iriiitoi in in-.n^s t\|ic.)

AUKKUATION, cliMmnlii'. t')7

splii.Tical. liT

Ablatio rptiiKi', ;t'J2

Alilcpliaron. Cl'ii

Alirasion of cuinca. i'M'i

Aliscess. laorvinal, *VMi

Afct'ssdi-y >iii\i.st'S of the nosr, iW.i

Aocoiiiini'ilatiuii. .")7

ami (•onvrr_'(}nci',

639. -.t;!

aMoiiialics of. -I'.iti,

.>-.'S

{laralysi'i of. '>2U

spavin of. ."ilio

Aclironiat.ip>ia, si. 428
.\cuity of vision, 7S, l.'id

Adaptation, ii^tinal. 77

Adiiexa, diseases of, !iS7

.\.innaiiii. 174. 107. r>x:i. r>:«. i;r,2

.VilvaiiceiiiL'iit operation. .").">.'). .")7:l

.<<83

.Mliiiiism. llil. U."*, 399. ",>;

.Mbumiiiuric neiiro-ri'liuiti--. :^^."i

Alypiii. I'ltm

.\niiUirosis. l-'ii

uraniic. ;?SS. 427
•• \niaiir(itir rut's uyc." 11.")

.\nil)!\opia. 426
riin;:eiiilal, 4l'iI. -"I'lH

f.K aimpsia, ll'ti. ."itii?

hetoionymoii-. 4l'l)

hysterical, 427
cpiiniiii'. 'M2
toxio. 8'.I0

.\nietropia. 45. 496. .Ml

axial. .">l, \:w. .",(m;. .-.h;

curvatuix'. '>2. \'U. ."ioii.

.-Ki, .-)l;i

imlex, .")2. i'p2. 1;!7. .")0r!,

.-.Hi. .i21

Vmotiii ri'tiiia". :i'.t2

AmplitU'l'j of acc'mini'"lai ion. (,],

ii;4

convciLjcnce. D41

.\n;cniia <ii "ptic liisc. 4o',l

D.K.

.Vna'inia of ri'tina. .'17ii

Aiia-stlifsia, local. tl.'iS

Aiiatoray of extrinsic muscles. ..31

eye, 1

'acrvnial apparatus,
(52

1

lids, .-.87

.\nL'i"ma of lids. i'.K;

.\iigle y, ..t.o

metre. y.i'J

visual. 44. 7'.i. l.-.il

.\ii'_oihir coniuiictivitls. 11(8

.\niridia, cunj:enital. 3(i4

traumatic, 43s

.Xnisometrnpia. <',... 822
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Cornea, anatomy of, 1

blood in, 27fi

diseases of. 222
examination of, '.I'.K \:M\

in ijlaueoma. 27S, :tl

!

injuries of, 4Hi)

operations upon. ItlS
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l.ii;riiiirriliiiii tM'ctiiialiiiii iriili^, I

l.iLrlit si'iisi'. 77
l.iiMi' liiu'ii. 1st

Line of (ixaiion, ''>\it

\ i>ii'n, ,SI. ,"i,"i',i

l,itliiii-i!!, 2l:i

I.oU|ir, rorilclll, 102
l.iin's svriiii;!'. liHO

l.yin|ili of rvi', :{

ii'cri-tiiiti of, •2\

l.viMphiiiii,'ioiiia i/f roiijillictiva, -In

li.ls. i!l:i

M .\cui>i'>i.v, :ii)ii. :f',iL'

.Macula Intra, |o, I 17, l.'.L'

of cunii'a, 22t)

.Ma<laiii>is, ,"i'.t|

.Ma'liio.x roil. .">77

<calr. .-,77

Aia-iiit, iia.ii/<. ^y^

sMiall. l.M

Volkinaim's, \'i'.\

M;ilini;criiii;, 4JH
.MarL'o intc rmai'j'inali-, .kS7

.MaiHioir'> >ci>s<irs. 17li

.\lri:alo|)sia. liiln. :!7I

Miilioiiiiati j^laiiiN, '>S',>. .'I'.i.")

Miiiilii-aiioiis <'Ofiiinctivitis. 1 7S,

187
MriiiiiL'o-i'iiii'|ilialo<i'lc, liti)

MfMisini^i, Hi'

Mi'iruiy in -yiiliililic iiiti>, l",'7

Mrtaiiioi|)liO|isia, Hi'iii. ;i71

-Mi'la^lalir i-iMlo|ilitlialiiiiiis. iii'il

.Ml tlr .ailL'ii-, olll

Miorolili>|iliaf<iii. Hi'ii

.Mic'iojilitlialiiiia. H.-ili, :i',l'<, (>-<o

I
Mi(io|.>i.i. :n;o. .1,

1

• Mioiii>. 73. I'lHI

Minors, 27
.Miil)iim' sij.'ii, ti.'L'

Moll', I'liiiu'i'iiilai, L'Pi. t'.KS

Moir« t.'laiiils. .,ss

Mollllsrilll. 'olltai.'losiuil. Ills

.\l<K>rrn s iil<'i r, J'lT

.MiHirficlcrs lianilatfc. I>*l

(ystot 17s

tl'llolOIIlV honk, r,ll

Mi'rax-,\xciifil.l iliji'lol ai'illus, l:i;i

Mor^' iijliiaii ra'alai't, SM
•.'loliiilr^, .tj'i

.Muroci'lc. iiJ7

Mtilos s o|Hrai ion, l'.i:i

Miillcr, tihres of, H

.Miillri s iiniM-Ics, .-jS'.p

Miilli-i'* lotiai-lor, I'lHI

Miisca' MilJlaiiirs, XU. 351. .".In

Ml|si-lr<, i-xtl-insir, ."i;! I

ill! J irisii'. .1

.Miiiin's. -.s'.!

(i|iriatioiis on. .-,s|

.Mviiri.-isi-^. Ir.-nini,'ilii', IHi'i

Mviiiia!].-. 73. i'.iil

Myopia, II. 506
rays in. I'.i'.l

sIiIioikmI, .|ii:i

N.KVrs of conjunctiva. L'l!l

li.l, r.ls

Na.sal duct. i.L'l'

siiiclui'c of. i;:i7

siniiM-s. i;i:t

Near point, ..'.i. Hi I

Ncldila, L>'-'i'.

Nctillc holilir. :,X2

N'ccdlcs, .-,82

lifoail. 2H7
discission. 171

p.n:icrntc~iv. •>'A><.

Ncedlinj;, 172

Nephritis, HSIi

Xcrvc, optic, anatomy of, M, s:i

(lisia^s of. 4iil

tumours of, t)4{<

Xcrvrs niotor. r,,s. .-,;m

Ncttlcship's dilator, i\->:>

Neuritis, optic, :i7,-,, ;ts.-|, 401. Iiirt

i;;i,-,

retrobulliar. lot;

Xcurolocy of vision. Ki
Nturoma. plt'.xifoni). 020
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Neinoparalvtic keratitis, :>:,{
1 Orthoptic treatment. i"72

N'ciiro-retiini is. :{7."), 385, |ii:< Osteoma. 1)17
Xi.'lit l)liii<lii(ss, 217. :.'.'):t, H71, <27 1

Xoiliil i.dini, II, .").")!» r.ANNUS, phlyctenular. 2."d
N'.vstaL'iniis, l'Hl'. 643, ri.').") traehoniaton~. 2o,'(

I'anophthalmitis, 2;il.366. ''64 ".'.tu

Oiii.K^iK illuminatidn In] C, 1

1

O'-clusiiit] of canaliculus, (;27 I'apillitis, ;i7:<. :ts:,. 401. it;i». r.f'.i

piiiictiim. ilL'i'p rapilloma of coiijiineliva. 2l".t

Occ'hi.-iio 'iu|(illa", 2S7, -J'.i-J I'apillo-macular fibres. 88, M'.ii. (ii7

Kciilar I'araiysis. XrJ I'aiacentesis. 237. 217. :tn;(

• Kili'Mia of lids, ."I'.Mi I'arallaclic displ.icenient. 12t;, i:)7
0|ia(,'ities, fo'igi'iiital, L'7.") 112

tliaj.ni)si> of, 12,"), 1 11 I'aialysis ocular. .")4'.i, ."i.'2

of ((iriica. 221!. 2tlS, 27."i
i

I'emphi^'us, 217
lens. ,!2'.i I'eriineler, llK!

vitreous, .'W 1,361. .-.1(1 I'erioslitis, V,a<J

i>|iai|ui' ii"rv.' liljies. It'.i'.l I'hlycteiiular cnniuncti\ itis. ijiu
itpuratioiis ,111 the e.\tri

lllUsck'M.

isic kei'atitis •'I'l

:,si

*^ 111! Ili.^, ^ »»

I'ho'opiioiiia. r.i.'<. :>"•

cyoliall. It'i.S I'holoplith.'ihnia. 2..i
Oplithaliiiia, catarrhal. !7."> I'hotopsia', ;tt;o, ;v.i;i

L'oiiorrhu'al. isi I'hotorctinitis. ;i'.t(l

ncoiiatoriiiii. l^i,". I'hfhiriasis palpebrarum. .".!I2

nodosa. 212 Phthisis bulb' :i(il)

plilycteiiiilar, I!m» riiysiojoiiical cup. 14<!

svmpathctie. 4."ifi l';,ysiiplo;.'-y of extrinsic muscles
<)|ilithalnioi)lci,'ia, '>'ii r,:M
'•plitliahnoscope. 1 Id eye, IS '

' »plitlialmosoopic examination, 114 laorymal appa-
rat us. t;2

1

by direct nictliod. IHs

ilistani direct niethoii, 1 j:. lids. r>S7
indirect method, Kii I'hysostipmin. 76, fifil

• )ptic atrnpliy, K),H

axis. 42. r>5!t

l'i^;nient on lens capsule. 2!mi

ri.L'uientation of the cornea. 27ti
disc, 14"i I'ilncarpin. 76. i;t;i

colol)oma of. 4 12 I'iniruecula. 2l;i
iridectomy. 4<;:< I'lane lamina, 3(1

nerve, anatomy of, In, s:{ mirror, 27
discasi's of, 4iil riasiic iiitis, 2H7
tumours of. 64s

1

rie.xiforni neuroma. »;20
neuritis. ',i7:>. lis.-,, 40I. Ind,

|
I'lU'UMiococci, 172. \'H. 2i;t :\i",

4iiii. (;4!i 4:il, tl27
Optical centie. :«, 44 I'oint. far. 4l!

Optics. 25 luar. .">!(

pliysiiil,ii.'ical. 11 nodal. 4:1

Ora scrrata, 7 Points, correspondin;.'. ."H7
OrbiciMaris pal[jrbra;iHii. .".s;*

ilis[iiirati'. 'uix
Orl/it, dis.'ases of, <;:{s I'olyeoria. :i(i4

injuries to. tilt;. (MT) I'olyopia. XU
tumours of, (lit; I'orus opticus, 1

1

Orbital cellulitis. Ctl Posterior chamber. i:<
Oriental on. ."i:i7

lonu'itudinal bundle. .".Mt;

false. .,17 I'recipitate.s. keratic ("k.p. •), 271.
2.s(;. :i(il

Orlhqihnria. .",7r,
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l'i''--ivtiiial liii'iiKiniiaLTc. :!s|

l'n'sliy()|iiM. til. 528
I'rii'-ilry Muitiis tape. ."i(',-<

till', irv nT L'laii-

O'liiia. .'tin

u-e ,,f. .-,11. .-,7:i

I'l'ilie-. laciyiiial. I'li'ii

l'roierri..ii nf li-ht. :i:U

iiiijccts. .,:!;

faN,.. .-,)s

I'll .a\'<ii nf ciliary I, .dy. til
iri~. -J-J'.i. J(ii. 111. \^7
VillCnll<. ((.>. l.S.-,

F'ni|itr)sis. <;;v.i. I'll-s

I'-L'iiiliiL'lioma. Jl'ii

r>LMi(liiiitMiriti^. till

l'-<aulii|itt'iyt.'iiim, L'l I

1'UTy.riiini. :.'l t

l't<i>N, xv.t. 612. Ill:'

traeliDiiialniis. I'li.",. (',12

l'iilsatiiicre.\o|iliilialiii(is. I',.-,!'

I'iil-atii,n 1,1' iitiiial vi~-cl>. i i'.i, :{i:f

I'lincta Licryiiialia. i'rj\

iirc'hwiori iif. i',2>',

I'liiicfum i)ii,\iiiuiiii. .>!!. let
reiriotiini. Iti

i'lipillary mnnbi'aiir.inriaininatiiry.

L'N7. i".i2

iici'-i^tfiit. ;(",

I'uiiil ivaction*. 71. His

I'Ullils. (ili. t'l.")?

e-\aiiiiiiatiiiii of. lii.S

innervatiiiM uf. i',S

'JriMNE aiiitilyo|,ia. :V.>2

lotioii, Is'.l. (;:>'.•

l!.\iiir.M. illli

liaiitre (if nccomniridatinii. Til. \i;\

coiiv('ri.'ence, Ti^l

llt'tlrrtion. L'li

Ketraftion. Sn

ilyiiainio, (In

(-rrors nf. 4;it",

ciiircctinii (if, :,Ji

stati(.'. 4:i. lid

llefractivf index. '.Mt

(if I'liiiiea. \J

of k'lis. lis

lfi']Hi«itiir. iri<. L'll

liiiiiia. a(la|itatiiin of. 77
anatotiiy of. '.>

ilctachii'ient nf. iL's, 393, 4 (2

disi'a<t's (if. '.i':7

111 lina. oxainiiiatioii nf. lijs

L'lioma of. I Is

luiniics of. I IJ

n|ii'ratiiiii-; (III. :i;i7

primaiy allVctiniw nf. :f71

va~i iiinr ili^.ailciN ,,(, a;,;

v.>,fl~. nf I Ki

lii'tinal vns-cN. |n.M iva>oilai-
chanr^c^ in. :i7;i

lit,'tiiiiti~. :t.'.7. 374. .|in

allmiiiiniiric lis.-,

I'irriiiata. :is'.i

(lial)ctic. :iN,s

from hriirlii livht. :i'.Hi

lia'iiiorrhai:ic. :iNs

li'Uca'Miic. :<ss

]ii{.'iiieiitnsa. Hii'.i

|iiL'riieiit(jsa •inc. jiil'-

iiioiitn. 3711

jiriniary, 874
|iriilifciiins. HsS
laiNclata albt'scciw. :i7:{

imnilfiit. :<si.i, ;uii, 464
syphilitic, ;i84

Iictiiinscoiiy. 4'.ir,

Uetractors. Iicsmarrcs'. I114

Miillcr-, r,:ii

wire. lii:i

KctniliiiUiar neuritis. 40ti

linilcnl ulcer of CDiiiea. i!.-)7

lid, lil'.l

I'lUiiture of chnroid, 44l'

conu'a. 4Hii

iris, 4H7
retina, 4 42

selenjlic. 43il

Sak.misch's suctinn. 248
' Saininn ]iatches." -JiVl

Salvarsan (••(l((il"~) m synipaUiclie
nphthalniia, 4ll'_'

."'^alvarsan in syphilis, ,->.Vt

Pareunia of cliornid. 414
ciliary body, 417
cnnjui.cfiva, 220
iris. 418
lid. (il'.l

nrhital. r,)<i

SihleniMi. can.al nf. :{, 17. 28
Scis^nrs. de Wecker's. 24(1

excision, r.t2

.Maiiiinir s, 4 7'.t

tcnntoniy, 4',»(l

Scleral puncture. '.V.>7

rmj. 145



682 IM)i;X.

SckTitis, 27!»

Si'liT(i>iiiLr koiatiti^. I'so

Sclrioi it'. (liscastN ipf. L'77

f:t:iiiuiiatii)ii nf. Il'.l

!<t-l('i-i it

iiijin-ies ipf. !;((;. 44i'>

niieratidiLs dii. :-t',i7. 171

niilV, MIltlTlol' 171

|....trn.M,

riiiKilarniii, rail

•^traljisnuis. (.•Miivrr'jriii.

lliviTLTOnt. ."

I Is. l:t|

kinetic, .".."p.",

lati'iit, ."i7ip

'I'DtiPiiia, lip H!'.'. :u\'.i. :i7l.

i'.n. 41 17

ab-ioliitc. 1(;7

central. :W.>. ;i',il. tii7

i-flativ.'. li'p'.i

lin- :i7I

st_'ciipr->liati'il. ;!77

^crt'cn tc>t. ."iiln

>l'L'lllSll |iiipill I'. 2S7. L".»l. :iii^

^L'fiim Ircatiiiuiil. (iilL'

Sliadpiw tot. I'.ii;

SidiTosis Ipiilbi. ir.o

Silcdck's net-dlr linMcr. 'iX2

Silver iiitrati'. a|p|pl!i'ali..n .if. Imi
salts. Isd. l^i, isi;. 2ii."i. lTpI;

tVM>. !;.":•

wire arteries, ;i7s

Nkiasciipy. t'.i7

Snellen's siitnres. 1)07

paralytie. ."i):{

])eri()'iic. .'iCpl. .",7(1

unilatiTal. .">(11

Streiitoecicei. 17.'. Ist,. Is7. ls;i. j |.-,

H77.
I

Striate opaeily. L'7."i

St ui Ill's coniiiil. .'lii

fiical interval, 'li

Stye. .-,!t4

Styles, laeryiiial. ililL'

Suipeppniiiiieti\al iiijeetinn. L'iO. :ii.»7

Siililiyaliiid liaaiipirrlia'je. iisj

SiileuN Mibtarsalis. 171. .",s7

Suspen-ppry lijjanienr. IJ

Sutures. Snellen's. i!ii7

Synihlepliarfin, 4Xi, 609. ill'.'

Syniparaly~i>. .'."iL'

Syinpatlietie uplillialiiiia. I'lil

paialysi- nf cervical.

/ i

Syniplnniatii- cuiiilitidns '.if

—

coniuiu'tiva. 21(1

t( St ty|ie.>. l."a;. t*t
»n(nv lilmdne:

ippntraL-'kii.

J!:i

•te,|. C.l-t

.^pasniiis nutans
Spatula. L'.'is

li.l. tliiii. i;ii3

Speelaeli's, p.p. rrjr,

S|iecnluni. l';-t."i

l.awfp.'-.ls. 1(1,

Spliineter iriilis. ."i

Spdon. ( 'ritelieti's. -Isii

Veilkiiiann :

^prinL' catarrli, 21

t;i:i

iHnnt. -traliisnius

Staplivkiciicci, KS. ltd. 21.1

Sta|)hyloina. anteriipr. 2:iii. 269
ciliary. 27;t, 318. 320
eijuatiirial. lil'.i

inlercalary. H'lt

pipstel i.pl'. ,5llS

Sieilwai; s si'_'n. (i."i2

Stiliin'.''s knife. (12(!

Strabismus, 542
alternatiii'.'. ."all

apparent. ii

concomitant.

cornea, 27ii

ilisturl.iance- nf vision 422
Svnclii :!.".:{

scintill iins. :f.",|

svn('cliia. annular. 2^7; 2'.il. lio

anterior. .'S. liiis. t4l

peripheral anteiiipr. 2:(I.

M>7. :i!2

)iosterippr. 244. 2s7. 2'.'o

rin'_'. 2n7. 2H1. Iins

total posterior.

",:i:i^ynkinesi>. (1.

Sypliilis of ciinjiiuet iva. 2 In

2(11

tills. 'Xi

ihilitie ca^e-. treatment ot.

(1(12

iritis, 2'.t:{

retinitis. ;W4

^vriii!.'e, lacrvnial. (llio

r.\iis.v!. cvst. ."I'.td

Tar -orrliapliv. 256, (ins

attooiiiLr, ::i."i

|'av'> ciioriiiilitis, lids

Tears, Il2:{

TelaiiL'ieetasis of liils. ills

I'eiiiinitis. (112

T' iiiin'- ('a|p-ule, (112
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Ti'Ilotoiiiy. .'i."..", .")N1. 573

T'li-i'iii, iiiirai.ciihir. Is, 11;!, Js,",

306, o.-.r

I'^i i,\pt-, 1.".(',. !i;i. i7i)

'riRTM]ieiitic rii.ti-s, t!."iS

I liiijiiiUjsis 111' i-iiMTMiiiis sinus, liH
ct-'Ul I'ul artery, iisj

\ fill, ;iii'.», 382
Tirrscll LTilfl, I'.m

I'iLTdid tlUKill-, 1 ('.I

T'lliiic'co :iiiil)ly.i|iia, li'.m

Tiilsinli, .'liij

Ttii-, .•,:{

Ti'xic anili]y..|,:a, :v,mi

Ti rich, una, 200. .".'.is. Hii.-,. r,i:?

Tiaii-illuniinandn, '.>'.>, (lil

Transvei'^o calcarcniH tilni, 2(;s

rr<iniii(iii~ iris, Ins, Hit, .V27, S.\2

Tiirhia-i-, .V,i!, 598, tW'.t

I'uliurelo of clicuMi.l. 'M\2

conjuni'tiva. I'.'l', L'n!)

iris. •>'>'>

licrynial j:l;u]<l. iVJ'.i

Tuninui--, iiitranrular. 'MKK 413
nfch,,rni,I, 414

ciliary ImkIv, ^ 1 7

<'i'njiinctiva, :ils

rnrnca, l'7ti

iris, 4l:!

lacrvmal Liland, I'c't

lids," t;i7

iiptir ncrvr. iWT
'rliit, (i4i>

rrtina, 418
I \vic.lv'~ Uiiil'i'. ci'i;

lyl— i-i. .".'.11'

ri.(JEI{.\TI<i\ ..I' -.,!, Ti. tic, 1>S1

ri.\'rati\<' l.|c|,liariiis. .".',(

I leer i.r (.'..11 jini.'ti\ a. 2ns

cna-a. 222
a' licri.niatiiii-. :J.">S

ccntial, 2'i2

<lii..iiic>orpiL'in..iis,

L'.",S

.Iciidriiic, 1'.".7

fa^ciL•lllar, l'.")0

lKT|ICtic, L'.'.s

liypcipycin, 24:5

niari,'iiial, 'J'lU

MiH.Vcn's, L'.-,r !

myelitic;, 24',i

pcrfc.ratinL'. l'28
^

riiiL.'. 2.")1

riccr ..f cdriica, • rcdciit," iVis

^crpiL.' ii>, L'(:i

tracliuni.atiius,

I'll."., 2.",:i

lids, ri.ili'nt, l'.l:i

l'lcii> ^ii|icii-. J44
I'ltra-vK.lct rays, i'l;i. :iiiii

I'lidine. 1 "s

I'ra'mie aniaun.sis, ."..sT. 1J7
I 'veal tract, 3. 5

\'.\('CI.\K treatment. I'.lL'

Vaccinia, 5111

Vas..-ciiiistriet(ir~, r,i;:i

\'eii!i' vortieosie, 14

Vernal etitarrli, 211
Verti>.'(., .">4',l

\'essels, chilli. idal, 1 1

ciliary, 1 }

I'lininiiciival, 1 1, ll.j

ei.nieal. 17. lin;

episcleral, 14, ',»."i

retinal. l:<, (7.".

Virion, central. (!.")7

syiui f.iniatic cli^inrl.aiices
i.r, 422

\'isual aiiiiiy. 7s. |
.",.",

aiiLjle, H, 7'.i, l.",(i

axi>. si, .",,,1,1

centre, Si;

licreeptinns, 7ii

purple. 7ii

VilrcDU-. anatoniv ,,t', I:{

liliii'd in the. :i.-,4

di-ea-cs i.t, 351
e.Kaminatiiin nt. 12."., 141
fluidity i.f, :;.".:(

t'l.rei;;!! l.ecly in. 141

npacitio. ;j:i(, 351, ,".1()

]iar;isites in the, :i.")t;

pmlap^e i.T. 4 |i;

pii> in the, :i."il

Vi.jkmann's maL'tiet, l,".2

V— V i.pi'i-atii.n. coil

\S'i:iu;i{'s knife. (•.2.'i

lie Wecker's scissors. 21ii

U'crner'smiieiii.inic for diplopia.."..".!

AVei riieke'- j.upil reaciinn, 71 lo!i

t2;i

Wliaiinii .Iimes's operati..ii, Cll',!

Wilde's entroiiii.ri ferccps. Co.",

Wire retractor, lo:i
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WoUlhl of <'OMJllMCt iv;i, I IH

cdiMcii. H:i

(iiriirii->clrr:i, I I I

1,'iis. itii'.l, 111. 117

lids. t;l."i

])L'i fiinit ill.'. I 1^

~c|fri.lic. Ill',

Xanthki.as.ma. ip17

Xaiitlhiiiia, tilT

XfiMplitlialmia. J17

Xcrn^is. -1 7

liacilltis, is'.p. 217

Yf.m.()\v -iKit, 111, 1 17. \:.-j

Y'lini'/'Hclinlinltz tlic'ii,\ .
^11

/kkji.KK's knife. 171

Zcas>'si:laiiil>, ."•^>i. "•'.il

Zinc salts, 174. I'.i7. WO
Zinn, zcinnli- (if, \J

Zonular rataract, lui'.t

opacity 111 c'l'iiifa, Jtis

THE i:ni>.

miAiimiiY, .MiNKw. ,v- i". i.ii
,
ruiNTi;i!s. i.i.mm.n ash i.'Ni.kii".k.
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PLATE XIX.

Hoi.mgrkn's Wools for Coi-ofr Blindness

Samples of the Test Wools are shown, and
ill the cases of the first three tests exaiiipies

of mistakes made by colour blind per ;ons.

"Red-blind" and " green-blind " are so called

accordinff to the terminology of the Young-
Helmholtz theory : they are better termed
"protanopes" and " deuteranopes" respect-

ively. The examples are from actual cases, but
it is not to be inferred that any given colour-

blind person will make all these mistakes.

agMHi
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