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By CHARLES Il. GrlaLMout, M.B.Tor., M.R.C.S.Eng.;

Lieutenant-Colonel C.A.M.C.

Late Officer it Charge 
8
îîrgery, No>. 16 Caîtadian (Ontario)

Military Hlospital, Orpington, Euglaîîd,

Loss of substancue in a skull houe was so rare, lîrevious to

this WVar, that it svas seen oniy occasionallv where trephining

huit becît performed for fracture of the skuii or decoîn-

pression for intrarranial lesion. I)uring tht, pa.st three aid

and a haif years the nuniber <of cases sufferiug front craniai

defects bas been rapidly incereasiug, probably resulting front

the mnodertn systeut of trench fighting. The injuries to the

skull have, Hire wounds reeived in other parts of the body,

been practicaliy always infected, ofteit being coinphicated

by a foreigu body iodging ini the nieninges or braja solb-

stance. This condition has neess.ý,itatted free removal of boue

either ait the casualty clearintg station or base liospital,

according to the îîiethods of Surgeant i11 «r C'ushing [2], and

the patient arrives in Englaiîd with a wound whieh is usually

healed coinpletely or may have a staîli dischargig minaus.

This hospital receives cases directly front France and

also traîtsfers of Canadians froint lîiperial hospitais. Ou

January 1, 1918, the surgical service of titis itospitai bail

ndter treatneîtt 1,317 cases, of whiciî 1,031 had iteen

admitted in convoys frot Franice, the reîîtaitîder having

been trausferred front hospjitals in Engiaîîd. Front examina-

tioti of the 1,317 cases, twenty-eighit were found to be suifer.

ing front eraîtiai defects. 0f these tweîîty-eigiit cases,

sixteen had been adntitted iii coîîvoys f roin France, and

twelve bail been trants ferreai fron Intierial Itospitals iii

Eugland. Front theso figures il will lie senî that the

average of cranial defects adntitteil t titis Itospitai is over
2 pier cett of the total sîtrgical etastiait is.

This report îs batsed upon twenty cases tit whiî'h we per-
formed ta boue.graftiîîg operation for the repair of crainial
defects. VThe pracl icaîl tise of boite graft hitt l,î,cî a sîtlject
of match stuîiy to surgeons for more thait a cettittry. Pro-
fesstir Artitur Keith [3] has receîttly jîoiîtted ottt to us that
Jlohnt Iliter was orie of the liioneerm ini boîte graft iig aitd
fîîlly reahi'ud its ttsefulness aitî valute, lit failed to carry
it to a successfttl isstte on accoîut of sepsis. Iu 1867 Ollier,

of Lyons, publishîed ait impîîortant work it which lie proved
ttaît transllttted comptlact boite a'ould live wititout its
periosteunt. Recetttly (1917) Matjor Iley (Arove8 [41 bas
publislted a review of lthe work performedl iy 0111cr, Barth,

Axhausen, aîtd Macewett dlîring the past thrve decaides, aîtd
ini the saite article putllisied the resutbs of lus n î'x lien -

itients witit the graftiîîg of bone iii cals. F'ront a carefîti
analysis of thteir work it is folnd lttt bhty atîl agree ou

several mtain ptoints.
(1) That compact honte eati live attd proliferate whîet

t ransplanted.
(2) TIhot lieriostettni dues not reproditre boîte.
(3) Titat thte viability of thIe gratft is uresdif both

periosteunt and endosteunt have beeti relaiîted.
lu 1914 Gulhe [5], of Toronto, pnbiislted a repîort of ta series

of interesting experilueuts. The conclusion he arrivoid att, t,

a restait of these experimeuts, was that grafted botte dieK.
but at tite saine tinte acts as a scaifold which becon.
vascularized, and which is iuvaded by osteogenetic cells frou,
the host. From these iuvading celis ucw boue is produced.
That grafted boue does not die, as Gale believed, bas been
proven in a case reported by Sir Rlobert Joncs [6], in wblcI'
hie httd transplanted a long strip of tibia front the souud
limb into the epiphyseal ends of a tibia whose shaft hae
been removed for osteontyclitis. The graft united to thf
ho8t and grew rapidly, according to WoIif's law, and the
case was discharged f rom the hospital. Six tnths front, the
tiiue of the grafting operatioit the patient was knocked down
by a bus and the grafted boue fractured ia the centre. The

1 [Reference should be made to the full and careful studias
of Berg and Thuihinier (Ansnal< of Surgery, 1918, 67, 331),
published miace this article was contpleted. In it Macewen's
doctriae is apparently suocessfully confuted; but while it jas
shown that periosteuin transplanted caai develop bone, it is
also demonstrated, in harmony with te views here put
forward, that lthe endosteuin tand osteoblasts lining Ilaversian
naile la autogenous bonquransplants produce bone actively.
-BD.]

~-care of Sir Robert Jones, who liad
se1rtes of kkrtstakcen during the recovery. These

pictures bhow callîts forniing at the point of fracture, and
firm union resnlted within the atverage tinte allowed for

itorutul boue. Albee [71 bas reported a large îuntber of cases
iii wlîi'h he has perforîued bis sliding graft operation in
.sinmple fraictures of the long boîtes. Skiagrants takeit later
show firm union between the grafts and tite hosts. Sir
William Maîcewen [8] reports a case in whiclt he remuoved a

lairge pi>eci of a patrietal boue when operating foîr the reliA'

of cystie intracranal disease, The boue was prescrved in

warn saîlitne solution for haif ain hîîtr and then re-implaîtted.
Five years later the piatient died front a pultnonary conditiott,
aud oit reflecting the scalp it was fouîtd tltat tirai osseous

>untion had occtîrrcd between lthe re-intplantcd litue aînd the
sknll.

MeWilliains [91 in his review concludes that the survival of
a gratft de1 tends on the estaîblishtment oif a mufficient; blond
sîtpply. aîîd that hlood snîîîly is mtore quiekly and efflcieutly
estaiblislied wheîî botit leriosteunt aîad endosteunt are trans-
platited. Of te differettlheories advanced on the growtît
<of boue, it is aow gene'ailly coitceded that the one taugbt
lîy Sir Williaui Macewett N tite îaosl definite. Macewen
proved iii lus î'\perinients b hat hieriosteunt docs aot repro-
duce ibitie, lît iaierely atets as a Iinîitiîg menmbrane, and
thiat itew bone Ns forîned by titi lîroliferation oif osteoiblasts
witii the grafleal botte itself anîd quîite indelîcudeut of the
periostetini.

As a restilit of the conclusiotis of thêse itîvestigators ."we
believed that a very extensive field liadt ojteied in whiclî

botte conld le tsed in the repatir oif ertuiai defects. It will
lie 8eeti iy the statisties of tItis itospittîl tloite that the
nuiîber of camses ini which bliere his been a losi, of boue
substanuce wili taverage fatirly laigh it the total easualties.
Il is realized thaît a craîtial defeet usitally makes a n unfit
foîr anîy tactive occupiation, anud, iudeed, judging front the

îaîrkeal degree of dejîressin, stîfeéring, anîd fear sîeîî iii many
oif titese campîs, thetiy will becotie waîrds oif the Staîtê during
Ilicir lifetitie. hIealiziig tItis, we hatve endeaîvoured to

develop a forai oif treatîneitt wiîch nul helli Ihese mten to
li<'oitte at îecoîtotîic paîrt tif thIe nia) o wer o~f t ha' ntation anti

> ît lucre iîelpless depetideuts.

To ensure a suceessful resîtît ini cîîr tratimplaîutitg of bout'

wî' fîîund there were several fonîdamtetttal îîriîteiîles to be
caîrried ot iii ail cases.

(1) No graft should be atteupt'< utu ail disehairge hîas
ùeaased and the wottud bas hecît îerfectly heatled for tbree
îîîoîthm. Thbis tinte differe frotin the period we waait afler the

liealiug in loing hottes, lu ent 1 ound fraîctures of the lontg
hitewe insist thîtt the w<ttnd ntust bi' heaied foîr at Icast

ýýs îitibits befîîre ojierating. llowever, we have found tht

olicrattions oni the skîtll cati lie perf<inîed aitter a waitiîtg

period of tître' inotts witi',ttt featr of stirriîng op a latett
inttciont. The gretît vaîscîlatrity of the .scailp is 1îrîîhably

resjtousibie for Ibis differeace.

(2) Moîst <'areful aseptic techiniqute both lu îîreparatîit of

hpattient aind duriîîg <ileration.
13) 'IThe grattt shouid ho autogenous, the crest and limner

suîrface of tite tibiîa being ntost suittabie.
(4) T[hei peiri<isteiin oîf both the host and grafted boutes

shuitîlî lii retaîiucd, ais well as soute of the cudosteunt, in the
graft.

(5) C'lose applosition aîtd iatiuobilization of graft into host.
(6) Stîali drainage tube in onte corner of the wouud for

tweîîty-four itours to allow drainiage for the sli'Iht oo2iug
which it is imp1 ossible to coutrol in the flatp.

lii stndying the case sheets of titis series it is found that
cottscîousnems us lost at the tinte of injury lu a large per-
centage oif cases, atîd is not regaiaedl for soule boars ait
Icet, and, indeed, often fcr severai days. The notes on
the field mtedical card accom.patîying the man, aithough brief,
usually give itiost vainable and iîîterestiag data: it is front

these we leatru the exteut of iujury and the forai and type

of treatinent earried out. Wheu these cases are evacuated
to Eugland sonne weeks have eiapsed, and tltey are con-
valescent front their first operatioti.
iOn exantination of the head a ioss of bone substance las
fouud, usually showing a defluite depression which markedly
pulsates. The scar and area, arouad the depression are
sensitive and palatal to toucit. On interrogation, the
patient's cerebration le found to bie slow and thte memory
poor. À constant symnptom, je an extrema degree of depres-
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* sion, often a.si.ciated w it h fea r, tilb, fea r lie ing 1îrîbai v

due toat apjprr'lien sin îf furt ber nij o ry ta th buj aaiain g
r vtîtti 'l'li pat ient appuîars dtrow.v alid lacks initiative«

"er r hi idacbe t', lirî''et iii n a il cae', lhi a 'acheiit i,

usîtally aggfravated lîy inoveieni 'l'ie it'nt' i 5tas' iii

inaternitttent or of a catit tii tus cha rartetr, bit ex un te n t bu
internmittent ty pe thle nia n t.is aux r t re frot liainh for itiarv
than a fe w liaitrs ''lie cons'ta nt f eadar' le ts noa dloit id]ite

ta ftbe dutra nta ter (whb el b s alI ttost uitt iru] ' suhp < teriî(( by thle

fi fIh crania I n erve), lie ing fi rinl adherutt ta tilie aid sca r
t issie, îînd 'ai utider 'onstantt irritation. Motor apiiita iva:
prusent iii t1brut' tf t be twrnty Cases, ad eîitlelîiforita seiinnî"

accrr l nrud in thbrut' vases. Vautit inig ttay i tienr, vipecial lv

dnring îtr'sattd aftur viîti ng di',zineiu s maurkt 111
ail icisus tburt' wrrt s'ery telitijtr' anîd eau stat ryr' sytjptooîlsý

lit es'ury case t hure was uint athiortî i vititra itig tif theîr

r'i doir fiel ds, stîitetît te, bri tig i rregti ,t ait i tetrlatti tg, a t
other fites lieing entirely abisenît, re'snltittg li a cotniifletr'

coltitir li îdne','. HlI îrrinîg tif svisiont i witii a s] tglit t' ik'ud
disr' wîas citîtittii, *l'atrtÎatl ltî'ttipitgia tir ttîiooiegia,
exaggt'raterd t uiuxî's, areas tif anlesthelit'ia, andit a iiiarkuî

liîhhî rrenr'e of nioise lia x' bet't frîn îd,

Techniet o 'tf (iir iin Firf vt'igltt hutrs iîfitri' îiîtiratiî u
th bu litd is shas'r'î great t'art' biii ig t alkt'î tii asîid i iiinîg

t he skin, espeeîilly iii the s'ieitiity tif tlrc îîid scar 'The lttaîd
i s wî'l w'asbrd ii'ifh gre't'n suit and un tetr, fît]loivet l) is'îtllir

atd alc'tltiil atnd a dry' sft'ril' idressitng aiîd cau alîll it'

'1'wt'ity-ftînr lii trs îr'î'eîi ig îîîiîrat ioî tflir' lrad , forr'ielr'ad

anti t'ars are freiy 1îainttd wîth tr, itîiti'. a i îwî'r fto irs',
andtt a dry 'ateri le ilressinîg is agaiii apijl ied.

l'T'e aîiasthle it' is tif tii grét':ttst noi ut atti t ttily fi r

thle s.ztft'ty tif te lit' ient, tint als ithlaIt iti inv lie atiui iii t

t'rt'd in surît a wîîv thlaI file aîiia-st itst w il I iii ttiii i
the tijîrratiîtr. lit tii t' hrst St'Vt'il tCases tectal a'st ltt'eit Wlts

tiseil as folltiws 'Twtt fleturs bufrr tîjîtratitit tht' rr'rctum was
n' irattetliy wsashe l'l tiotil atlIil tuii rr't tî'îed t'lî',îr. tn itr'Iour

1îrt'ned i îg motrphtiiiet gr. 1 wit h scopuolamtin e gr , wias
givuti liy1 od'riinal ly. 'Lî îdrtr't îa'stlîtsja 4 tii' tif ethler

wa'i w'l i shatkent w ifh 2 ozi. tif oiv oitsuiiI, attd' titis iva slow lx

itfrtinur'îd ii ft t It- reî'futît lit least tr'îii tilit' lt' biiig t akr'tî
Suîrgir'.l ttr'i t'iia as lir'snt t i ti rty tii ftrt y iii iiitift'',

WhV l t e i'aiîstltsa rotiîn'î'n iv, a Ilt tat otîttid lit dt'sirr'd,

wt' dec iduid ai>ifrt t titi ltplt'iatt ex linrîittt'r' reiilt iig frot
sbor'k îîr'n'rrittg dîuriîîg ftle deep1 aîtnoe', lsia tat a frrt tif

antu'ithita iii whir' th li'latien'ît tcouIdti b îîî'rîit tî'î tii ' 'cruie

otut '' t1 iiky wonid bu sa S inr'e 1iiî't ie liavt' tisu an
i nIratraîi'rat itn't luit] ),rî i s ii"t saiifantotry' iin ail re'spec'ts.

.oipipls' i t hi' lierai tii, wlih mu wi Il ftrin thle rast'r iiig aîîd

par ci f iii , ii'ilîîîi supli tii thle gra fi. Aifterr ri'fitect iîg thti

,ktin f:t 1  a litîtg t iîîlîi tti'iioit inad îîiî'tlirotigit flic tcii'i 1 ito'

' f'îî iîî tii î lt'atî Il in. Ii î'ithîîr sid' (if tht' iiiitg.

At t il tt' ifsit À i'[ tilt] si',r it wiil iii fîtîtîtî fliait tuic
al-eoiiî'prti'rati ittt, itit iita iitet' arr' ail îîî,îtteîl

toigttler in ti t es nlt ia,îs o f t ivaît rira I tis;ueý W'îtii tare tii 1
,ar t iso van î', tiii'.1nipii e frnit t lt, duira liiier, ]irtisideti

tlî,ît t lus îii'tiiatti bas otf lîeti opetiei ait tici finie tif

îîîj nry tir fir',t opit'riitîi. 'l'iei iîr,î ti , i r, w it tiu i s forind

h rtili i v ,îd lî'r'tît fto titi î'tgt's of tflic' oiiiig iii tflic boi t',, t',

ittin frt'îd , antd aî îîiriostetaI t'ls'a totr pissî'd un der tii bau 't

inartgi ti tri se, f î'îr' ar'tit n i) ithsus' littrt. If th du'iltra tiiattr

lits iîîî'î tît'itî it tue tite tif itîjur' tir at th ii'îrt'îitiîs

tipîraftîtît, i w'ii i it fîtttît tri iii so tvltîr'y itivtls'ud iii tht'
scr' raîs i)i tntkr' ifi mtipoîssibl ft ii si'p.îra fi withlîîtt opetn g

If til i s i tiiîd îîi't'ssatrsy tii opent thIe ir imn uieîr i t is dot(,

liv itiakitug a vrîîss îtîr'ttii, frr'îiîîg the adleii'iits fto titi uorte'x

antd fttiing tia'k tile cotrtneru. Tis îî 1î'îîiîg in the tii'iltra

iite r i s rîtxe îs'ily gra fItii g a stia il iet tif fa si'i a lita wî il

st ilt' fait, adlivre'ît tii its siirface. '[le surfarr' iotît itiitg flic

fat 15ii paceul aga iii t titi crtrex ,anid f lic fasc'ia Iaita t itkcd tri

titi dra mn tîait er ,t tite c'ortners 1liv fotîr fin ii't'itgît t tiirus.>

''liei tîîd fîîr thle gra fi is tii mvtiadi' iy itevrIliiig tiff tflic

îîîîîîr fabile fîîr a diisfance' tif 1 iii, fritit e f o lii ititis' iijtîtg.

'I'î tIt tlis a Martel burt' is attathr[ iii ait Albee't itttr, atî

th lit' îîttr tfaillei i s t'a efi Ily rt'înîtvi'il ini sut a way fili titi

eacatii'Iut antd siettlaîr iiplîti, frîîîn wiv i tflit' sk itit rî'î' ivos'

is ini Wood itititi ptl'îIN i.s iet t ii i ais a fe'rt i'l tii t'î'î'î' ir

tit' graft. 'wî tir titrer' lils art' îutw dri ill'd t h roîîgl filt

iii i îr ftabl hIr ît h Albiet''s, 'le'ît rit' drill. a îit'ta gîtari binîg

Iae i ''î îfwî'î't titi iiiîr tfabtli' ad d u tra iiater te iîri's'nt
iuîjiry' tri tIne iratiti 'i'wtti-daty cr'i îtir t'atguf is, thlreai ,ld

thlrîtîght fht",i huit' 5  fte biiist'd iii iti tîtiiiiiiizîtg fle graft.

'liii iîîaîî is titi civ s'î''î' w ifh wartîî si irili' tîvels titi ieft,

n hl ileii ga îfi fît iti tit'e titi a is reti veu.

'I'î rt'tiiis' theii tibia! graft tfIi'e btite i s î'x jised fot' at leasi

8iii-,, aî l ia ' binîg 1irt'frra lii 'l'ie iii tier sutrfae of t he tibia

gives the huit air'a. A graîft, tflic n''îtirt' widtb of t lus stirfatce

and tit iii. in t t iî'kîtî's, anid ret afiiiiiig ifs h eriosft'uni , l'a

rettttx't't liv tsi îîg a sailw, ftle hiMadel of whb ith is ttarrtiw a tit

t'ai li' ttrntd fi aiiy antgle'.

t renio'a titi grafi is i tîtîîrdîattely t ra tsferred tii ifs lîî'î

in tiihi' skunlL Th'e graîfi is tit's'r piiateer iii salin ti'tr tflet'

tnedjt, ais atîî fîrîiga subiistanctre tentds to de'sitaîlize fi'e graftff

''Tr' îîeriîst'ai sttrfac'e tif tit' graîft is tîîrtîîd fuyards ft'e

Otater table bevelled off, diploe anad muner table sbowiug.

To expose our craiai opening the horseshoe flap îi used,
making the incision at ieast 14 in. frot the edge of the bous'
opeaiug. Iu briiîgiug dowu titis liait onu of the rnost impor-
tant points iu the whole operation oc'uurs. The primary
incision musut bu made ouly through the tukin and snit-
cutaneois layer and the flap thrown back, leavitig the occîpito-
frontais aponeutrosis (galea aponeurotica) attached to the
perieranium. This giveut strength and an increase of biôod

Botte graft îmmoaiized.

nuira mater, oîîly the area whicb will lie oin the diploë being
ianred of periosh'ui., The 1 iurîosteuîn is tîîrned towards the

dtura mater for three reasetiu:-
(1) Te 1îrovide a sttooth ,surface witb whîch the dura mater

,>hall b. in contact.
(2) To guard agaifl8t growtli of boue itiwards. The peri-

Ostetun being a iimiting membrane prevents aity chance of

att exotutosis growing front the under surface of the graft and
eventualiy causing pressiure,

JULY, 1918.1
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(3) 'l'ite eiidostcal surfiice of the graft will bc covered l'y
periccanium.

When the gr.îft lias Iteen tarefully itnînoiilîzed lîy tying
the chratu ic catguît wltich ]las heen thlre.uded tii oti lioles
drilled ini te entids, of the liane, flie retlectcd perîccaîîitîîî and
occipita-frotîtalîs alioîeorosis is earefully ..,ttured avec the
graft, every etideavotir heiîg imide ta caver its entire surface.
T1he scalp flait is 110w brotiglît avec aîîd sutured with inter-
rupted silkworni-gut sutures, a sînaîl drainage tube being
left lu ane corner for tweîîty-fouc îoitrs. Plenty of dres.sin)gs
are applied ulong with a 11cmi head batndage or cap, wiih
wiil give a fuir amotit of pressure avec the operative acccu.

Occipito.fcoittalis apoîîaocosis and pariccaîtiuîtî have becît
sutured avar graf t.

Saune douhit îîîay hi' exîicssed as, to thle prohahility <if tîtese
gclafts livinîg. Maceweît intplaîtted iud houe sitavings inta

w iii lesî aitd leientoîteim -, itni hhi,, O 1 ltey su vi v'd , ione graft

wrtuuhly increasiîîg iii size, Tt Lis p)revîitîly been pmaiated
out tîat, thle gflsiii lonîg boucîs lijvc, anîd, as t here is

ahsolutely nio difrn e hwei thte osteohlists of the s4kull
and titase af thu lontg houes, it, fîîllaws ltat we have no
reasîtî ta îlîîîît thlat mttce.s.,ful resu ils shouatld foIlîîw titi

skull operatiait. We have sciai by mnîtlly skîigraîns thtît
the haoles drilleil te imniobilize oui' graft gcadîually distîp 1 wlur,
pcovitîg thlit tltey wece filled wit h gcranulationî tissile, wvliti
w.is in vilei hy finie saîts, oîssification resîîltiîîg. l'ive iti
a haîf ittithts after the ajîccatian on onte case' we exîîliied,
and tit cnttittg tltrough the pitricranuiî fouîîd it firuîtly
adîtecent ta the graft, andI on strippinîg it back the tiare banc
was ,weilî ta )oo/t' fcccly. A stîtaîl wedtge-shapeil iuece of flici
gcaft was rî'moved anîd sat ta the laharatocy for exatinntiuît.
T1he report stated tîttt the specimen was living boite, iîtvailed
hy hlood-vessels.

Thti odatuetf botte graft aver metai anti eellu!oid
plates:-

(1) l'The batte livas and eventuaiiy becaînes part of tile
skull.

(2) It doüs nat cause irritation or uct as at fareign body.
(3) It bas an excellent affect on the mentatl state of the,

piatient.
As over cartilage liane bas the advantage that it retains

its hurduess, and is a.- efficient at cavering ta the hrîîiu ns the
skull. Leriche and Pohicard [10] have recantly raparted their
finding as ta the' fate of cartilage grafts. They cxamined
under the' microscope piîees of cartilage wliich bnd heeti
împlauted ta close cranial apeniugs. Iu ane case the apera-
tion iîad taken place thirty-six days previously, and in the
other ane ycur had elupsed. lu bath cases it wus seau that
the cartilage prapar hall beau substituted by conuactive
tissue. Wa fouud iu two cases in which we used cartilage
that after five months the graft softened, and did uat give
the saine amount of protection as did boue.

In conclusion, we wouid draw special attention ta the
following benefits resulting froin operative pracedure :

(1) The dapressian passes off, and the patient becomes
optimistia and hright.

(2) Ileadaches have improved ii ail1 caels;s ini t large ob
perceituge they have disappeared entirely. )

(3) Trhe mneinry improves and dizziness., disappears.
(4) lThe eyesight imnproves, the hlurring of vision dis tppe.srs,

antd the' colour fields increase.
(5) The mnan is elevated froin being a perarnent ward of

the State to a useful citizen, capable of carryiug ou auy
ardinary occupation.
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CEREBROSPINAL FEVER.
Report on Investigations made by No. 1 Canadian

Ceneral Laboratory, Folkestone, durlng 1916
and 1917.

lBy ýF. B. BowMAN, M-.JLor., Major, C.A.M.C., late O.C.
Laboratory ; F. AnAxis, M.B., l).P.H.Tior., ('aptaiti,
C.A.M.C.; and IL N. JAxEs, M.B.Tlor., Captaiu, C.A.M.C.

(Extracted frant Report mnade to W'ar Office.)

T1uE report will be made uuder the following headings-
(1) Ucuieral Considerations.
(2) Buctcriology, Cultural Characteristies of the Meningo-

coccus, &c.

(3) Notes ou Agglutination Tests,
(4) The Carrier Problans the Leviek Sprayer.
(5) Notes on Cases.
(6) Conclusions.

(1) GENERAL COeiSIDERATIONS.

lluciug 1916 aiid 1917 in this unit certain plans were made
for the study of cerebrospinul fever, and differeut problenîs
were given ta differeîît officers on tht' staff to investigate. It
ittiglit lie iotedl thut ail cases of cerebrospinal fever ini the
Sîtoctcliffe district and Dover Garrisun, as well as the
Slioriicliffe accu, couie witlîin the' radius served by this

>liahoratory, and titis heing the case, it was impossible ta
litaiîî comîplote data iii detail in regard ta symptouis, treat-

< aienit, &û., aud this was further conîplicated by the fact thut
iii soie of the civil liospitals taking cases from the Arîny
Ut, cehable records were kept.

Miîch bas heen published on not only the clinicul side of
the ques'tion, but iilo thte bacteriologicul side, iîîcluding
the carrier problam. We shial niake no reference to the

1literature, but simply state the facts brought out by our
inîvestigations here. Army Council Inîstructions regarding
the bacteriology of cases and carriers have been followed as
carefully as possible with a limited staff.

1)uriîîg the winter nionths we were furnished with one
Levick sp1rityer, and were in charge of two others iu use ut
i)aver, and we have utteuipted to investigate the value of
tIis, methtd of disinfection of the throats of contacts of
mîeuingitis, and also of carriers. The results of this wark
will bie showîî iii Sectioni 5 of this report.

TIhe co-operation we have reccived froin the Staff of the
Central C.S.F. Luboratory uit all tinies bas greatly facilitated

iour work. Culture medi4a, nggiutinatiug sera, &c., have
always been received pranl)tly, aîîd wien wa have beau aver-

wrked assistants have beht sent to us ta help us aver aur

dîfficuties.
(2) BAcTxtîxOLOGY.

Iu aur work only legurnin tryp-agar, the culture medium

supplied by the Central C.S.F. Laboratory, has beau used.

1Wien pcoperly mtade it would sece ta be the hast culture

mnediumn for routine use ut the present time. We uttempted

ta pre1 iare it ourseivas, but found that the difficulties pra-

seuted by accurate titration, &c., were taa daep for the

limited staff in aur media roani. This medium is vary clear,
while nearly ail others recQlltiTnded for the meuingococcus
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are nmore or le''. opaqu1 eý 'The colon ies eati le eat ly .1 ndied,

lean d suspie oits mi-s ruî'ogni ed a nd tlsbed tiff.

W Dur in b t1 i' 1 îa't ur ai tif nnr la te t'uliture. h ave i ee n

iltade at thlctte tif Ât .îk n - i the asîî-phla r n ge.l suwait '1'iîv

are t het p laieÀ I i a iportal ii i' iit itîatîr andit tranit t ed t o

th lathortory , andtt pitîcîl iî t lit iiicuibIator t here fîîr at lea .1

eiglitteit heours. W'e havie fi i itId tiia t a dry plat e i'. matc h

but ter titan a intî 1 otît, an tIti oibt aiii tii, hi fort' tite ilatt's

art' steril ized , a ti rt'i of hliii t ig tapler is iitited ii lth t']id,

aiîd a fter loiii îg t lt'y ar ru it ii th linicitai tir ait 37 tiegrees

ose rîtigîit . ttt in it li wtt ait su' rface tiitire d i"aiilea r.,

antt aiiy liait ri.l eiiîtttitiltiitî i, sItuait Th'it us a vr

imtiport ant peit. t l sever.i occas'î:ions' a, d v 's w ork lias

lîuî'î ritiîîued lv '' splreai îts '- overg riiw ig titi piia tes a fteîr

tibu cuitutre'sia bettla(e ii.îi 1 iv tiat itg tileraî irst thlis

diliutlt y liais blîtî t'li itîlît teiL

NVe havtxe fi uitd thla t s,îîtial pliatt's vit oi tne' cutltur n'i a

sintgle hlate ae p5 lre feraid fil i la rgî'r pla te i' %w itii (>ie t'tr lxxi

culîtutresfui eau h.

\Vihln thle îîaso lti.iry itgt'î cutltuîrt' h ts ltî'î t a kî'î te '.wabh

i., pliilei titit tif t lit oppoisite t' d ciltf thle tii iii, anid toii d

Sgbltt i i si' vera;d pace ut' iti thle îîîii a t owatrd titie sid t o'tf

t he pliatt' Thenit, iii t ctd of t lit sm allti cul iciri's r'ctini -

tit'tided li titi Ceitrai ( 'S.F, I iiioirttirx fîr slirt'idiiig theii

t'ultuire, we uise' s4crte %xoodîti ap 1ilicatiiis with a litili' î'îttoit

wîttitd tirtîti th li't'nd , a fiiii thla t iii îsi tilg thle'î' t lîrî' t.

Sittle t'nc litft ti treatk iîg te ietîtetht îiii an titiît er la.tes tire

mtalle.

It has liecî stated, antd wats .titei hîy (>lt' tif usi itst v'ear

iii a repiort iii tde to thte I tr Oflhiv' thliit abouîit 80 lier ceit

of poio.,tive t'îltities t'ait i'î b ronize't iuttrphitiiigieaily. île

deciîlud lii test titis 1irati i'tliy. Iifty-,,eveii 1 tltitt cutuire's

wert' txain i îed , aitd ntîe s Oit t ie fol loitiig cari' ri

w'erc ae tarte: tlitir, 'iz', * îtt îîts . 'îi, i iri.'îliutIl

tîand inicrosuiiially, wîiut lît'r t iti' w'rt' ct.re otr fit'ly

grîtîutIftir, and gutîi tat iiltit sut ot h tir ai se rr.it d nia rgi n.

Aggluttiiiattint, w'r' t ht'i tîtîe te orîvt' tir dli shrivi' îîir cou-

rltisiotis. 'lThe Tinitiîngiunuuu.si uniotiies tire ttstiaiiy decerilîed

as beitig iun 1igmnited, tir v'iry sI ighît ly .o, tif ui'litiii .sii'e,

easi Iy entulsi it'î, aîîd iitrisuîiltIly tippetîr fiitt'y graîtit itr

and pale, with a t'l'tr-ciît îîîtrgiîî lii ta gî'ncrîî way this i5,

truc, but coloniies uu1îpraci.iiig this descripitioniti iii I way

6hîiî d lit trtîîîsp latnted tîîd tuggl ut iii tedi. (tha t 1 n xiii gici'

soute idea tif tlie otislilttstf t)î'iîîg ict a4t riv hy relyiiig

tto machl tit iîiitrphttI1ogi'aî I tltratitttrist its. 111 Io p t st .1 itit

121 speuimeits of eerebrosiîal fluîîd wcre exainined aitd

plttted. 0f thesi' seveîtty-eight were potsitive. It woiilt seetit

lit first gianue t htt tItis is rtatlier ta iîw pi'ri't'itge, luit îualy

twenty-ie of t hese were ucgtî ve oit thei first exaitittion.

Thus, of 121 cultures mîadue tit legnînin lryîi-tgar, 100 were

positive, or atboîut 83 lier t'ent.

l)urîttg 1916417 we gave nît eîîlîrely hoth suigar rt'actîiîii

and grtîwth uit 231 iii ideitifyittg lthe itieiinguioccts, The

former rci1 uiri" severai days l,îftire aîîy retîction takes lae',

and then it tnay lie ini'oiclttsive, and we had great tlilicutt

in mtîintutiitg i regular teluttr.îtitru tut 23c' C.

To suam up, the cutltural hrieeite of the nieningo-

coccus are generaiiy the Sainte, huit otîe inuit rely on the

agglutinationi test to idctttify the organisais dcfinîteiy.

(3) NOTES ON Aoot.UTINÂTior TESTS.

As staled liefore, %ve have obtained ail tiggiutiiuating sera

and hoitologous sutspentsions tif mntitgococci front the Central

C.S.F. Laboratory. Titese have always been received

promptiy, and have îîsuaiiy been satisfactoi'y.

The techniqîue outlined by Gordon and line in the per-

formance of the agglutination tests has been followed in

princilile.

On goiag over several huudred agglutination tests donc

during the past year, we fouud that ail positive agglutinaltionî

tests were positive uit 1-100 dilution, and ail îtegtttives werc

negative uit this dilution. We decided, therefore, to tise

only one tube for each type containiîg one dilution tif sernîn

(1-100). This plan wtis oniy varied whcîî the agglutinatlng

seruini watt of vcry Itigu titre, and then the dilutioti watt

increased to 1-200, itot, however, foîr accuiracy in ri'suîts, luit

to suive agglittitutiiig scruta.

Having oniy one incublator working uit 551, wc decided to

ctompare resuits of int'u'ating a 1-100 dilutioti for eightecîî

hourti with an incubation of 1-200 dilution for tweîîty-fîîur

hbeurs. The resuits obtained were praetically ileuiticttl, aîîd

the former ntethod watt foilowed throughout.

i )nring t he 1îer iid front N o'. cmber, 191C), to .1une, 1917,

1 i iist,1.133 a ggluntitn ation letst> s xer dlot'e, anid 5:34 we re

foioti lîtsitîx e. Tlitt:, of 1,133 cultuires ealled .,nMieini.,

abouît 47 lier tînt. onttî wure pos-it i'e agglutntively, ami

weîre ti tideil as fui iows :

Tlypeu 1
Type Il
Typ111II
Ty' ie, 1 V

183 or 3412 per' Cent
'292 tir 54*6

20 tir 3-7
39, tir 7ý3

'iTh'se ri'',itst ivittit t appeitir tut tigret' wilh thluse tif ot lîîr

oýlt.t'rvers iii Eiigl.nil Outr rv..îtltsý atl-î 'lw tltt tite typet

tif torganitisai ftîînil t ti itg (3it td i it t rîîîî t f itles ntîl va iv

frotîî tlîtt fîtîîi tîîîttîg 1'igli-.li trooli', tilt lîtîtgi iii 19t5

ttîe tif ut., tstil.ted oîtît tif th li' irsi Tlypet IV orîganîîisais, wlîiil

wtt' tîtti îitl Ii' ntt it'îl lis t.ut h frot a Cattitadian sttir

Non abisorpltti tes., wert' ftIt ot' tiitrganîîisis e xiibit iiig

lggi ut inii n ilI it lhi twtt seurta t ti'e wetre taways ft î'wttru ' I

t'' tilt Ctr' al C.'S.F. I a îtratoîîy foîr fuîthier iii v'-itgti ii

,4) 'lus. CAitiiF? t P1 tiouaFsi.

biîîî iîîx est îg.tt'î frîii iîititt slandiitt1 its 1. lIY iifferet

' iu,. 'lit,' labouttr t'îîî itctî'î aitl h tt'i' 1iri'1itrttioîî tif

t tilli' tttiit "ictilis, tutt ,ggltitiiitiiig sera lbts blîîî tîkt'î

tutti iiitîilurtl , tii say oîî îîgtf th lit' tlti n Ittf iîitdri'îs

tif îîe'î fritî t liir tia ily t rtîii iiititi ild itii s xle revi'r thlî'x

itttiy lit'

A.riiy t 'ittiuil IntîIrutionuts hatve lîîeîî fol lowed 'î ceft lly iii

tit' s t lîtîrtîry tu tId 'crItai t 't tist ius ii ttztiiet'l xvo iiid seei

to it li'tf it r',t . Ali itie î'î rot'eeti îg tii ILondonîî foi ilut v
t lit'it frnit th li' li(iriit'liffe' tîrt tis't lie sîx'illtitl, andlîrîxt'

itegatîici fîîr îîîin îgîn ctîî'î'i iîcfîrt' lîiîg a lit îX ci tt lt'avt'

Ibctw'ieei Nîtvciter Il, 1916, andt A i'i 5. 1917, 661 mtent

w'irc swtii blî'î, titi i4xtv wt're foui poi l tsit iv't, iir 9't lit'r c'enît.

tutt thet'yples werî' tîs fiilltiws -

Tý lic I1
Typte IlI

'l'vje 1 V

1or 5ý3
6 oîr 0 9
3 tii 0,45

It is iiit erest iiig ttî ntîte Ut l frot Nos etiltber lt A jiril t lit

îîîr'î'îtatgt' graî tialily i itureaseil, tinit is sltiw'i il, t lit fuI ltiniig

table'

Fronti No. i to No. 55
55 ', 155

155 , , 255
-155 1, 355

355 45'
t, 455 t, 555

555 , 661

14 Il 1-0

25 ~,2316

'ITt'st' wer at'i i tttîe lu thle stai'e wiy , aitni aplîîtretty liii

.sia.stital influntce is w'ell illuîstrttd, Niiveiibt'r ýsitwitig îîîîiy

3'6 lptr ccitt., wltlle Mtirel and A1iril slttwi'd 23*6 îît cett

In cotttrast to theii ahiove figures, the followiîîg table shoîw.

iîîg the restilt tif the swtibbiutg tif 1,15] cotct's of t'i'ily-ftiiir

ctases of t'urebrosîiinal iiiniitgitis us given:-

Total positive
Type 1I .

t, I ..

71 or 6-17 per ceitt.
120 ,,1-73

44 8S312
1 ,0-807

6 ,0-52

Front oniy tweutty-sevea cases of the abovt' thirty-four watt

the Organîisan definitcly identificd as ttî type, anîd 1,000

coîntacts of these tw.enty-seveu etîses showed that 63, or

63a per cent., were positive. 0f these sixty-thrcc positives,

oîîly îieteen were of the saine type as lthe case of whîch they

werc contacts, or 1,9 lier cent.

Thus we sec thaI the 1 erceuîttges of uneningoeocens carriers

lu these instance wcre iiher by over 2 pîer ceitt. anîg

non-coittacîs than cottets, whîile it is tîlso reînarkable Iluat

Snell ta suttaîl 1iereentage (l'9 per t'eut.) of the conttacts ouf

the caises agrecd with the type ffound in the case'.

Ihtring March aînd April tuf 1917 lui ejldeic of cerebro-

spittai fever ocurred ini the 31.st Trtainintg Reserve Ruitaion.

Scierai interesliuig poîints acre taketi up iii cotn(ctioti with

t his c1iideinic, whieh will lue treated iii sote dettuil.

'rTe buittutiion was abtout 2,300 strong, ntd, wilh the

exception of officers tîîd non-cttntissionett tiffleers, wn.s madtîe

ait cntireiy tif boys itader If) yeiîrs of itge.

The men were well hoîîsed gcncraily, some iii butts_, ie

in billets, and a few iu teuits. The conditions under whiill
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they Iived were ut least average. JJîriug Febrnary a draft

of about 600 aten came to the battalion froni Southend.
Luter we ]uarned that there had beau cases of cerebrospiîîal

fever occurring aiong the troops tiiere. About the mîiddle
of March the first case of cerebrospinal fever occurrud lu this
battalion, and by April 1 eight genuine cases and tlîre

suispected cases had appeared. The suspicions cases after-
wards proved ta be negative.

As these cases weru seattered it wa., dccided to place the

entire battaioît in <uarantine, aîîd îîîake a general survuy

of the camp ta learn, if possible, the earrier rate, The first
fifteen men iii A C'ompany, C (<onpanîy, and F Contpany, a<,

well as tifteen contacts of Paoeock, a case, and tifteen contacts
of Ticker, a case, wure swabbed. T1he reason for swabbing
the contacts of the cases, as well as the others, was t() draw
a coniparison between the percentage of carriers aînoug the
contacts and non-contacts. 'Ihe tirst swabbing indicated that
et leust 25 per cent. of the whole hattalioiî were carriers,
aed that tiiere was littie difference between contacts aîîd
non-contacts; ijuarantine of the battalion was, therufore,
înaintained; Levick ,iteai atootizers were ohtained, and a
.spt'ciiil lint mvis seleeted an a rtitioned off into tîtrue rooiias,
of 1,000 cubic leed eci .A io-ciîiiiidoficer was
trai ned iu thli ose of thle s i raye r and ItUt lu chlarge, and thle
whole battalion was passed throngli the spray roonîs daily.
At Icast two of tlie sprayers were working eontinuonsly, aîîd
thle meii were offily inarclied i n when thle rooui wa8 q uite
foggy . A solution of chloraniiae-T' lias been used in the
applaratlis throughout.

'l'îe forty- live n oî-coiîtacts liefore ilen t ioncd, as wel I as
the thirty contacts, were puit thlrougli the saine as the rest
of tlie lien, and in the propcr order. 'bey have coninued
t heir train ing w it h thliîr respective platoon, and have iiot

itecl trcated iii any way difleretitly froin the other meii.
'l'lîy werc (<lly vollected fogelkler occasioually for swabbirig

Jurposes. At the tiiîie <if writiîg onc meonti, lbis clapsed,
't'id tIti wllolu liattalion lias lieiî throngli the sJîrayer every
<lay dnring this tiîne. T1'le forty-fivc con-contacts and the
tlîirty contacts werte swaluled at intervals. It iiuight lie asked
wlîy tlie saine nt were chosen for swîîbling eccl day. As

they were luit buccc, it taken at raîîdom te the first
inistance, it wa, ciidered unleesmary tii examine other
îîeci and thns e<niîîli-ate the work.

The iîrst swîtibiiig slîîwed 26*6 lier cenit. positive; the
seconîd mwalîbiig, live dîîys liter, 20 per cent. ; the third
swcbbing, fiftueiî days later, 21*3 pîer cenit. ; aîîd the fourth
swittlîing, seven dîîys luter, 42'6 per cenit. positive. Of thosi'
foulid poiieon tlie fourtlî swebtîiîîg, thirtecît were ositive
fîîr the first tiîne, and iecluded type., 1, 11, and 111.

At scele tile during thîe investigation 72 per cenit. cf the
seventy tive l'le'i were fouîîd piositive, aîîd oîîly 28 pîer cent.
were negative tlirouglîoît, aîîd seveli cases changed type.
'The use of thec atoînizer appareetly lied îîo effeet in reducieg
thte euiljcr oif carriers exaîned.

1)nring the îîîontlî, while the îîeîî were paissîig throngh
the spray chaiber, ait epiîdemie oif iîieasles broke ont, anîd
seeeîed to bcu nneluenced by thie truatîîent. It inay bc
iiated that after April 6 no new cases of cerebrosîuinal faver
developed, aed thîs was; (<lly three daysý aftur the use of the
atoinizer was béguii. Froni the iiaso-p)haryngeal cultures one
îîîight bc forced to conclude that the sjîrayùr was of litile
<nie, but the non-îîppeîîraucu of clinical cases woîîld sent ta
contradiet this. The questioni of the suscuptibility of certain
individuals arises. In this battalioiî of 2,300 youeg, healthy
meii the lifection was widespread, aîîd thirtece cases
devuloped altogether, therefore o11e îeight bu ellowed ta
suppose that 0*6 per cent. were susceptible.

'It is well known that carriers outuinber cases inaîîy
tintes, aîîd it tîight bu stated that invasion of the ileninges
is rery, vrî' rare by a comparatirely comnion orgelîlsît

presant in the nasa-pharynx, i.e., the nieningococcus.
Whlle this battalian was undur observation tifty-four

carriers weru foued aîeoeg seveiîty-flve îîen takeîî at raîîdonî,
therefore in the whole battalioîî there iiiay have bQeiî 1,656
carriers, or 127 carriers to a cl clilcal case. Can it bu
statcd that the infection wonld have baad ta îîass through
127 îîîdividnals before reachiiig oute wlîo was susceptible?

Ordiuarily the contact- oif a soldier îînmber about thirty
or tlîirty-live (the mea quartered ii an ordiiiary but), thare-
fore swahbing as ordinarily practised would seem to miss a
great many of the carriers in a unit. These observations and
caleulations are based only on (tur uxperience la the 31st

Training Ruserve Battalion, and are only suggested as
possible answers ta sonte of the ntany questions related ta
the carrier problem.

NOTES ON CASES.

As~ stated before thiese will lie rather muagre, and althougli
iii 1917 tbirty-four cases of mteingitis occurrud, of which
this unit lied charge, in oîîly tweety-three wera we able ta
secure histories worth recordiîîg. The cases wben sean by
us were uxamnd elieically, cerebrospinal tluid witbdrawe
anîd seni ijected, following ont the rmIes as set forth iu

the - Meniorandaîîî on Cerebrospinal Fevur antang Traops'

t(24,Geîî.-No. 3595 (A.M.D.2)).

Soîjie of the cases are still under observation at the tinie
of writing, aîîd delinitu canclusions as ta the ultimata result
calinot bu drawn.

A cliart showiîîg the maini clinical featurus of twenty-five
cases is attavlied. As regards the virulence of differeîît types
oif îîîeîîimgocacci, tiiere sells to bc little relation between
tlîis aîîd the typies. On glaiicing through the histories of
tliese cases it wîl bu sean that all types ocurrad, bath ini

thiî.e which recovered aed those whieh were fatal.
As ta treatmect. The draining of thte cerebrosî>inal lluid

regularly cîîd flie injection of a satisfactory serucu wo<uld
.sceiti ta bu fthe hast. However, it will bu seuil front these
histories f lît several cases rucovered under trectment iii the
acete stage wlîich tlîeoretically annot bu exî>lained, treat-
menit which jirobably lînd little t<î do with the recovery. lIt
is certain that ail cases of meningitîs should bu constantly
îîîder close observationi by a coiepetetît inedical ottficer; aile
wba lias had experience le fhe treaftuint of this diseesa.

Onu or f wo cases ntay be mentioned particularly as beiîîg
njusual.

Case< No. 6.-(iramn-negatîva organisnis iii c<inidarable
nunibers was found in the urine acd reported by the
pîatlîologist et this huspital. No significative wcs attached,
ta this observation, however, ced cultures were not îreserved

or cgglufiîiafed. The patient Inter develo1 îed cerubrospînal
fever, anîd it would seenu tîtat the îtephritic condition was

pîossibly due to fthe muningococcus.
Cas1e No. 8.-A child wlth specitic cerebrospinal fever and

tuberculous meningitis eaîîîbined. The eaingococci dis-
ajppcared froin the cerebrospinal fluid, ced the child diad cf
thle tuberculons condition.

Caose No. 20.-Is unique bacausa of tha absenee of the usual
siges. He was anly admitted ta the hos1 uital fwenty-four
hours bufore ha diud, and then the only symnptom was a slight

îturpitric rash. Hie had neyer bcd cey neck rigidity or
Kernig's sige.

C'ase No. 18. This mnîî rccovered conhpletaly, anîd suddaîtly
rclaîîsed aed diud of meitingitis two week8 later.

BiFr CLINLUAL RtECORDeS FR051 CEuiEBROSrxzsAî FEVER CASES.

'rhese brief histories werea bstrcctad fraîtu notes mxade at
the hos~pitahi wherî fthe cases, were under trataient, aed al
camie tînder the laborîîtory for bacteriological investigation.
'I'by wure selucted as buing of interest.

Was ndîîittud aon Mardi 8, 1917. Symptoms bcd bagn six
days lîroviaus ta this ou March 2, 1917. His temperature on
adnmissioni was 1020 F., and pulsa-rate 76.

Symptonns wure as follows:
Headacha, photophobin, paies un lumbar region, vomiting,

herpes vulgaris, opisthotonos. Kernig's, Brujinski's, and

Babinski's signs ware present. Pupils were equal, but reacted
sluggishly to liglit. For the tirst four days cf bis illness hie
was nconsciaus et timus.

Spinal fluid wcs turbid, and a Grexe-negative diplococcus
wcs obtaiaud froxe it. Culture showed type II meningococcus.

Treien.-Seven lumbar punctures un ail wera donc,
25 c.c. of auti-maningococcie seruxe being admieistered each
f îîîe. Chlloral ced bromides ware admnestered for sleapless-
eess whca îîccessery.

1)nriîîg convalescence the patient complained of quuite
îiiarked lumbar and precordial pain.

Paftientf was discharged quita wall an May 18, 1917, L.e,,
aftcr a stcy in hospital of seventy-one days.

Calse No. 2. Ptu. G., aged 24.
Was adniitted on March 15, 1917. Symptoîns began on

Marel 13, 1917, i.e., two days previcus. Temperature on
admission was 1030 F., and pulse-rate 96.
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Syuîmptonus were as follows:-

Ileudaclie, plintopluobia, pain iii lunîbur region, voiîting,

opisthotouns. Keruig's uud Brujuiusku's sigi were preseut.

Babiiîski's ',igl was absent ;reflexe', were exaggerteml. lîupil',

equal, but rceicted sIowl1 . Wa's' diagnosüd n preselice o!

Graiu iegatis iptse l ni i'ta.i ned slîu,îr froui spflinall Ilunid.

Type of nrgaîîijisi uiuknioa , a', rcuitulre wa t ieveir obt aiînedi

T ru tai 'rit.- E leveîîi luiibur îlot tres acre doue, iii m frouli

25 bo 30 e.c. of anti iiii gococdle scri tiii uuî îiittt'î'id eau h

time. lie wa', give if atine tfinie 20 c.c« of seroînt froii l'te.

M. taîtber c'use), aîîd ut liiiither 10 e.e. ouf inaetivatedl spial

fi nid obtai i ed fron h ii, aniii Iiiet iv;ttd lit 56" C. for onie

lioir. l'il uitriii ii d m'affie ar inmow bu iiig udiiisi'tereui.

'l'hlie nte stage is iiow nier, but piat ient 1. ii>ahle t n rt lalin

fond. Vonîit iig itoacs no seult (n fol low thle t ukilîîg nI fond,

but seeti), to bc reflex, lias, recruidesceces iii wliîui thler' lire

hudueles aîîuîl st iffiie',, of iîecký . lhese jîeriod', are I ecoîumii g

grliduai y fuî'thler apahirt au>d îf ',horter diirat ion. lie st ilI

lias periods iii wliieli lie is deliriou'. P'atient i:~ ven'

einîciated. t(Note maude Jliîe 11, 1917ý

Case' Noý 3. l'te 1P., aged 20>

Wals îdiît te 1 Ma cli 9), 1917. 8vii;touiws liegin on

Maruh 5, 1917, fouîîr daY', lîruî'iois Ii tlis. '1eîîipîeratutr,' ou

adm iiissioni 103*40 F. , liiid pui I',,-î';t l10t

Syniptoîlis were as folinas:-

l1eudaulîe, phloto 1 inb1ii, pai in lii îi>bair rî'gini v'iiui t ing.

herpes s4impîîix, anid qpistliitnos. Ks'nig's, ani iik's id

FBabiuski'g siglîs preemt. ils e'iual; sonie iiystagiis.

Orgaiiu sîi typew 1; tu ilgecusobta iîed froîîi spinaîl fiîd.

7'rea tieit. Lu ililhir lmuiv-tn îmr'wai. donc, Ilnid 25 c.m' aut i-

îucîuingc)eoeui serntî admiiiiisto'n,' eahl clliy forn six days.

Chlorai îîid brîuîidc', wen,' gise cii n a' iileces'saîy foli siuî'p-

lîssiiess.

Patient as dischîîrged (lait- el d with liii aften-ef'eî'ts oni

May 15, 1917, aler al stliy <if sixty-lîve days iii lios 1 itlil.

C'ase No. 4. pte. G ., aged 29.

XVus adinitted ou Marci 14. 1917. Syiitoîiîs iiegaiu

Maruh 12, 1917, t ai> days lunt'xiii sly.','î Jeinerlit iie onî

;dîiisiî)i 1040 F. , amid pulse-rmtt' 130.
Syniptoîns Were uis follîmas:

lluadiîcbe, plîntopliobia , pal îin ii in liii r regîioni, roiitinîg,

1ierpes, and ojiisthotoiuis H1, wu-> lîolscinls dinîg 1 ieriods

of the first four days int liospîtal. Plîiils eî1 îili loterai

niystagmuus, Kerîîig's, Bnujiîîski 's, aîid Babiu'ki 's siguis

were prî'seit . Organ isiulvypi' 1 îiiii iiigooeuis oblu iî,'d frnîî

nasal swab lut,' liads'a

Truoeiun. Lîîuibîr iilturm' daily for inst finir mnys, aid

'25 c.c. of auti-iîîniugocwee serini .îdmiîîistered vchd finie.

Chlorai anîd brmiides were given when uecussury for rest-

lessncss.

A negubive tiirî,t swaab wlis oiîtaied oui April 20, 1917ý

Patient dischllrged to 'onîvalcscentb home oui May 3, 1917, ufter

a stuy iii hosjîitl oif fufty days, liuviuig maîîde a gond reunveny.

('ase N.Vî R3 '.i., age', 27.

XVus adinittcd on1 Marci 14, 1917, Syniîptonîs began ou

March 12. 1917, twn dliys previously. 'Ieuuperature ou

admission was 103'fi0 F., and pulse'rate 1.35.

Symuptoma were as foiiow8 :

Headache, photopliobia, pain iii lunîbar regiolu, vonitiug,

herpes vulgaris extreme, op)istmobonos, pimpils equai, squint

present. 1ernîg's, Bruijiuuskî's, and Bubinski's sigus preseuit.

Was unconseioùs uit 1 ieniods duriug bhe flrst tiuree days iii

hospital.

Organîsnî type Il mningocoucus obtained froin spinal fliii.

Treatrrîent. i>aubar punture done, aund 25 c.c. ,mti'

meniugoeoceic sertim udmiuistered daily for five days. Chieorai

and bromides giveul wlîeu îiecessary for restless-ness.

Patient was very fraîl for selme fine, and for days dmriuug

bis convalescenice complained of intense lumbar pains. He

was transferred lu a convalescent home on May 3, 1917, after

n stay in bospital of fifty days.

Case No. 6.-Pte. M., aged 23.
Was admilted as a case of auue nepliritis. The Iuaboratory

reported Grani-negative diplococci iu lime urine, but no effort

was mude te eslablish their identiby. Following he deveioped,

about lwo days luter, symuptoms of meningilis. A lumbar

puncture wus doue. The spinal finid was alusost er, but

contained a Graun-negative dipiococc'us, whieh îuroved to be

type I unenimigocorcus. As the meningeal symptoms appeared

the urinary fiudîngs rapidly iînproved. Tempenature ou

admission was 1030 F., and pulse-rate 94.
Symptouns were as foliows :

Ilcadache, photophobia, pain in lunibar region, herpes

v'ulglîrîý,ý H e hall no vonîîî iii îg, a ud has neyer lost cousiciolis-

ne'. leriiig's, Brîîjiiiski's, aiîd Babinski's signs were

pru'sunt. l' wî~xere equl, aud reauted to lighi.

Ali iîun lgnneleseruin was' adîiiistered, but lîow often

if î-, not stated.

('use N.\ 7. I'te. Tr.

W'as ,îdintted on April 2, 1917, fyniptonis begail twelve

lînurs previousiy. Teniperuture on admtission 1020 F. pulse-

rate 180.

Patilent Nau deiirious wlien adinittedl, and nîusluus

vaine nui v ery rzipidiv. l>upîks were dilated, ani laierai

îiy',,titgiînus wva' pre.sent. Keruig's and Brujinski's sigus were

bt th liresett, b ut nucithler if t heui were înarked.

'ly pe. Il iiieni ugnceeis w as nhti a mcd frun il e spinl i laid.

Luiniar punctuire wu', done, ani 20 e.e. of anti-uneingo-

ci occv ',erîiini a' givxen on dîis A secnd piinuîtîre

was donc, ami 20 e c. (if serulîl giveil teî hours after admiîs-

s.ion . At ropi ne anid udrenaîin cliloride were giyeni.

P'atienît died twenty-fnur linurs utter admîissin, after un

iliess wich wa' aid tu have lateid only thirty-six hours.

('lis# .No. 8.- Ethel R<.

W'a audin iItied I'l"clîî' uay 2, 1917. Syiiptoiiis beganî ou

lipre v ii', day. Teuilîratomre on admiuissin sa', 99'2 F., and

plbe-rate 1(18.

Ileta ilachle svcie, 'couiiting, piaini iii li iiiiha r region , lierjies.

\Vas, ielîrion.' ait tiiuus. 1'ipiis acre inarkedly dilated, iieck

r îgid. I.' rpaîîrie r'ashi nver tlie t riiîk anid Ii i ibb, around

jonts, inuch staiming ;lno't like bruises.

Spi ual fl nid t uîrbi d. 'Type Il ieinigococeus nid ai cd

fron it.

'1'î'fi t i n a t. unbar punmurmme dloue on first , b lîrm, aud

sixthl days iii hos'pîta I anid froin 23Il t o :30 c. iti-mneiiiîlgo'

eculre serului adininîsbered. Chlorai wvas given for pain in

iî,ck aid li, whivh appurently a as very severe.

lPut ient hlul beei tuniler t reatit ent for sonile years for t ubei'-

colons. kiiec, aind lîad beeui i :eharged as incuurable. Silo

ailpareut ly revovered fromin ecrebrospinul fue'cr, but, died

ou Ajîril 4 froin t ubereuloiis ineiuîgitis.

(as,' No. 9. 1'ruy C.

Was u<iitted Marcli 1, 1917. Omiset of synijîtois iras about,

four duys previousiy. Tleuîjîeruture on admuissiou 101' F.,

anid pulse rate 94.

SyMploll s

Excessive licud retrlietioii, anîd neek rigidity ulone reported.

T1ype 1 uueuiigoeocus' wu'i obtained frouu the spinmal fluimI.

Truuon'it.Lmiob~rîuiuutumres ivere douc daily for ltme first

four days, but lno seruta givemi. On flic ninili dmy deveioped

h 1i said to lie a seritun rush.

l'ut ivut miade a gond rcovery, excCl)t tmIm fron i ne week

after admîision lie wus qîmîte deuf. WVas disciiurged April 4,

1917, ifter a stay iu lîosîîital of thirly-five days.

Caseii No. 10.-Spr. K., ugeul 30.

W\as uduîitledl Februury 2, 1917. 0uset of symiptouîs twelve

houirs hefore admiissionî. 'reiperliture on admission 103' F,

puise-rate 72.
Symptoilis

Patient extreiuiely violent on admissin, lieadache, no

monitiug, delirious, ueek rigid, weli-marked purpuric rush,

plirticularly ut sitouiders anid eibows. Organisai, type Il

meuingococcus obtaiued froin spinal fiuid.

Treatinenf.-Lunîbar punclures douc daiiy, aud 30 c.c. auti-

mungououclc serrun idmiîuistered ecdi tinie.

Patienît died February 7, 1917, four days ufter admission.

Case No. 11. -Rudnlph B., uged 30.

Adnîitted April 14, 1917.

Symptoms begau April 9, 1917, five days previously. Teut-

perature ou admuissionu 98' F., and pulse-rate 630.

Synuptoms:-

Headuche, vomnhliug, pain lunimîmbar region, delirious.

Kernig's and Brujiuski's sigus presenit. Well-nuarked purpuutic

rush.

Trea <ment.--Lunibar punclares done, and 40 c.c. anti-

uueîingococeic seruni giveu the day before admission lu

bospitul. Puneture aud administration of 25 c.c. anti-

meulugococcie serina every other day for four punclures.

Auli-îaeuingocCic sernm also given subcutaneously lu 25 c.c.

doses on days wlueu punictares were omaittedl.

Patient made a gond reco\ dry. Was ailowed up ou May 5,

1917, tweuty-four days after admission. At presenit patient

bas cousiderable weaknesi, of the back, otherwise is well.
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Caose No. 12.-Mrs. F., agcd 21,
XVas adînittcd February 22, 1917. Symptonis began

twenty-fonr heuirs previoLtsly. i'eîperature on admission

101S F., puilse-rate 120.

Syinp)tom.s:

l eudauble, sl ight pa in ini I utbar region, votait itg, herpes,

stŽtaî-coitsctous an admiîssion. Kernig's sign hreseat. Type 1

atetingoceccus olîtaiaed front spinal fluid.
Treatrieii't.-Lumbiar punctures daily for first five days, and

atdinistrationt of 25 ta 30 c.c. atîti-niettingococcic serum given.
Patient develojied a scrta ra.sb Cotaplete recovery mtade.

1)ischarged on Ajiril 3, 1917, after a stay iii hosjîital of
forty dttys.

Ctise No. 13. 1'te. K.

WVas adiaitteti .Iattary 25, 1917. The date of otîset cf

sympltetas was net kacîvi. Teitiperature att admtission uvas

10380 F., aîîd pittse-rate 80.

Syînptotis were as folliîws

Guttural beadacîte, stiffttess oîf the' back and litab., 1iilils

dilated, left greatet tlait tîte riglît, reaction te liglît, aîtd

atccommodeîat iont normtaI itysita ginus hîresent . Kera ig 's an d

lIrtjiiiski '. sigits Itreset, kitee-jerks lessetîed, jîlatîtar reflex
ablset AUrain-tegat ive ili ilicocius was obta inîeJ front thei
p iniai (laîid, tint xv.is ntti tilt ixated, therefore tlic typie cf

orgattisot Mas it<t tlis(t>veril.

'J'riattiepi!.- LuIa ir liini ttire diiii cii admti ssioni, aud(

25 i. iitiatiigce c se r itî gÎveitý Miitgecocus

vntctiiti Mas giveit every fooîrt h day iii doses, iîtureasing frein
li vu ti tift y iiii Il iîîî. Chloal t utîd bromiide mîixtttre, anîd
bîrantdy wo rc givuti as reqîtircîl. Noî furt ber puiittîre was

douite.

P at iet tmtade a goîtî reivvry after a n titievetitflil Coii.

(Cast' Nîî. 14.--lte. S.

%Vas adttîitted .Jattîîtry 3<>, 1917. D atuet oftîset of syntptomns
toit knii w ti. 'l'elerattîre ait admtiissiont 1030 P .,an d pulse-
rate 48.

Syiiptoaî s were as fol lows

P atietnt delii ions, itotthi anid tblront very fouI, iaarked

hicai rutractittit, rigidity ant stiffîtess cf the legs, puijils

di ilted, cijual antd ruactiiîg tii liglît . Kaee-jerks dimuttisbed.

Kî'riig's, llrittiski's, and Baîtittki's ;îgi4 tresetît.

O rgatîistt 'lTypea 1ittiiigeiu.

Trea t iiict . litiii it itiý pne(totre iras donci , aîîd 2,5 c.c. a titi.

ituittiio<ecit serot adii iiistercd[ t)ii i sit Cl bru I antd

tiroitide xvere îaliniitistercd whîeutnxsay aIseo stimulants. ý

P'atient lied Fe"uatry 1, 1917. Cîttditio ict itchantged lîrior
tii tîatlt.

Vas aduttitte-t letrîîary t),> 1917. Daute cf etiset tif ytiots

no<t kiiow t. 'let ieratur tit t ditiiissiîoii 101.40 F_ a nd piulse- l

rate 88.
Syitîttis were as follows

somet licadalie , st iffiieýs tif tlic littîbs attî trunk. mîoîth auîd

t hriat very fuîI aitd salît ~iii nils dihlated, cijua t, reacted tii

ligliht, knee-jerks ditaiîisliud, lîlaitur reflex abisenît. Kurttig's

sîitlresetît.

O)rgaiai : 'Type( 1 atîti igîttactîs.

2'reu t inen t. .Lutiti ar lîtîctttre doue, and 25 c.c. attti-

ienngtcecic serutît giveut oui admtission. Otte dose oif
di1 îhtheria antitoxiti given tit Febrtîary 10, 1917, and itîcretîs-

ing doses of aniti-nteiiiuigococcus vatccine gîven every threv

dîtys. No Iurther liniture was donc until Marcit 7, 1917,

-wheîî, siace tlie syîîptoîîts wcre îîîcreasing, a second puncture

was datte, and 25 c.c. cf tînti-nteuiîîgococcic scruta giveti.

'rhcre watt marked Coma iii this case, witb persistent con-

stipatioti and vamitiuîg. T1hîis bnd persisted to date. Tiare

was marked getterul weakncss (notes mnade about Jn ,11)

C'ase No. 16.-Pte. B.

Admitted February 23, 1917. Ouset cf symptamns four days

jîreviously. 'lenîjîrature <ta admission 97'20 F., pulse-rate 48.
After twelve hours pul-se-rate 56, tetaperature 102*20 F.

Type of organisat neit discovered.

Symptonîs wcrc as follows :

General headacbe, backacbe aîîd stiffaess of the linibs,

delirieusî at titues, head retraction anîd aîarked opistiatonos,

1tîîjils dilated anîd cîjutl, reaet ta light, knee-jerks itîcreatsed.
Rernig's aud J3rujiaski's sigits hîresent.

Treatîaent.-Lumbar putîcture was datte, and 25 cc. aiti-

îîseîiîîgococcic scruta adîiniîstered ait adiïssion, and a second

lumbar puncture donc on February 10, and 25 c.c. anti-

meningocaccic serum admiaistered. .Anti-meningococcus vite-

cine was given subcutaneously in increasing doses; 25 C.c.

serunt was given intramuscularly February 17.
Recovery was ceînplete xvith no bad effects.
Case No. 17.-Pte. O.
WVas adnîiittcd April 3, 1917. Onset of syniptonis three days

previously. Teinperature on admission 1010 F., pulse-rate 80.
Syaiptoms wcre as follows:-
Headache, stiffness tif the neck, back and limibs, profuse

petechial rash, pupils dilated and reacted to light, slight
head retraction. Kaee-jorks increased. Kernig's and Babin-
ski's signs prescrit.

Organisni: Type Il meningococcus.
Treatin ent.-Luînbar puncture was done on admission, and

25 c.c. anti-mneningococcie serum administered. Meningo-
coccus vaccine was gix'en ini increasing doses. No further
lutubar punctures doue.

Patient made an unex'entful recovery.
Vase No. 18.-Pte. C.
Was admitted May 5, 1917. 'Ihree weeks before admission

patient had herpes around bis mouth, which healed readily.
Twenty-four heurs before admission headache in occipital
region, aching of the back aud legs, pultils equal and reacted
to light. Neck rigidity fairly marked. Kernig's sign

îreseît.
Organisîn :IType 111 meaingococcus.
Treatrnent.-Lumbar puncture on admission, and 25 c.c.

anti-nîenîngococce scrum administered. Sitailar treatment
on second, fourth, and sixth days.

Patient made an uneventful and complete recovery.
Patient was apparently doing well for about twenty days,

when hie suffered a relapse and grew steadily warse, and died
two weeks Inter-August 1.

Case No. 19.-Pte, B.
Was ndamitted March 23, 1917. Symptonts began March 20,

1917. Tenîperature on admission 100S0 P., and pulse-rate 76.
Synîptaîns werc ns follows:
Ileadache, voinitiag, pain in the lunibar region, stiffness

of the neck, pupils unequal, left dilated, reacted to liglit.
'Kernig's and Brujinski's iiigns presenit. Well-nîarked purpuric
rash.

Organisai: Type Il mieniagococcus.
Treatment. Lumînar puacture was donc daily for the first

eight days in hospital, fluid wîthdrawn, and frein 20 te 40 c.c.
nt-îicauingococcic scrum adîninistercd. olsrgatd
Case Ivas severe, but made a complete satisfactory recovery

with no after-effects.
Case No. 20. Spr. R1.
Was admitted Febraary 16, 1917. Syînptoins probably

began February 11, 1917, about five dayH previously. Teni-

jîcratutre oit aditissioti 98S0 F., plînse not recorded.
This case is reeorded as prescntiiag a singular absence of

aIl the uî.sual synîptonîs. Tliere was headathle and vemiting,
anîd durîng tlie last tweuty-four hours of life al slight purpîariî.
rash. tpisthotonos, Kernig's and Brujinski's signa are said

ta have been absent. 11e was net diagnosed as n case of
cerebrospinal minigitîs untîl twenty-four, heurs before death,
and received ltc specific treatinent wîîatever.

Organiisi Type net discovered. l)iagnosis mtade on the

findiag of a Grani-itegative ditilococcus in the spinal fluid.
l)catlî occurred February 17, 1917.
Caose Pua. 21.- 1te. G.
WVas admitted May G, 1917. For three weeks prevîous te

this date badl had sores iii and around the mouth, but ne
1serions ilîness. Was taken tII quite suddealy in the morm-
ing, aîîd adinitted te hospital in the evening in an uncoa-

scious condition. Teaiperature 1020 P., and pulse-rate net
recorded.

Sytaptemas
H:Ieadache, voiuiting, pupils equal but did net react te

ligbt, îaarked proptasis of riglit eye. Ail the cardinal sigas
recorded as absent.

A provisional diagnosis of brain tumeour was mnade. Lumbar

puncture doue on morning ef l8th te excînde meningitis.
Fluid turbid aîîd contaîned a Gram-niegative diplecoccus. No

growth was obtained. Patient died at 1 p.m. February 18,
la littie over twenty-four lheurs after admission.

The confnsing point in diagnosis was th proptosis.
Aîîtopsy showed the right coroal sinus full of pus under

cotîsiderable pressure. This had appareatly passed out along
the eptic nerve, causing protrusion of the eye.

Case No. 22.-Spr, G., uged 33.
1 Was admitted Marci 3, 1917. Symptoms began March 1,

[jULY, 1918.
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1917, two days lirev îisly. Temlterature oit aîdmissioni Ias

*102' F. pUlse rate 98ý
symîltomis 'sere as follows
il ad<c he, pilotoholia, lin in liiiar regioit - iiuk

rigiditv , vomiit iîg, lierîtes, î> u rirî rti -i, iarni ta I y vit su huiis

oit aîdîî ission. Eerit i gs anid lirijiisk i's sigîts lîrt'set'i
Orgaî 151 Type Il iiteicgococ'cis.

T rcn f mcii f Li nitar puncvitîrV wtts dlune îal,îu, ait c 20 t- c

of tint i-itîcîtiiigîctul se-reinet idîiniiist red. M orphtinuie gr. 1

's-len tîetessary foîr deliriuim.
Patienit wsas iii ahiisi conistanit delirium.î l)ied Manch 14,

1917, eve u dtîys atfer ,îdiiission.
('a.e No. 23. Spr. W'., aged 24.

WVas tudinitted Mari-l 3, l917ý Sviitoîtis lîegaii March 1,

1917, two d.uys îurusiousIly. Teriîuritiire oui aidmiissiont 1011 F.,

hinîse-rate 86.
Syitnisl- sere as fîîllows
Il cadacle. 1 iliot iî 1 hobj, uit-k rigihity pt-lain ii lIuaha r

region , voinii îg, lierpiîs, .sli glt pit riii i raîsh, p l s dii uit c I

Renitig's tand Brujiitski's sigîls îîrvset'î
<)rgauis ii :l'ype> Il îîî'îîiii gÏococcus -.

T rea t u un t.Lui lia r ubiit - ire lin aidmiission, an<d inijettonî
of 20 ec. aii-nie i iingoîtoîîiî- serîl ii Whete ver thle i reîî a-

tt îre rose tîuu b igle punîîci <re wats reîutate'u anid -scruin i gi scîî.

P icnisioisn-, ua.s i iiiarked ft'atulre inî finsI case . I )îth I

occurred April 9, 1917, alfter tat illiýss i i hiriy-ieveii days.

'Su aM MAR Y.

After t wo years' work ini a lalîoratory serving an) exteiided

art-a as regards ce rvbro-pitia iniei gitiai it woul d set ni tinat

cert ain pomi nts s htîiid i- eiplia-i zed ini coin eut in vit h t he

disease.
Ei-rl'- li agnosîs ofti thle i -tas su ,Iou d be pinted ondt par-

t ivui i n v a. of f lie utino.st imiiport an ce. I Io wever, t lii dues

io niea n tfii iii ev xry case of Iiead ache (tflic iitit't cîîiiiiioi

syitijîtoîiii of iîîiigtit the hihioratîiry shoiîl tlt nit ified,

ait I penlia tiec'si a drive-t of t weiît y or i lii rt y ii les.

Ini onie tii t wo reijiiesi s were i-eviivel ai t lis itii tfti seild<

ati off-e r tr o 1îtrforîi luiiliar pnctuircs oit susisnls case.s

o f iii vitiiiigit is,. >1e c-ase was tiriiiy-fivc muiles froîin livre, a nd

tli othI er v i glît cvii iiles a wa Auntlî vcer was senît,, an d

fîtn iîi r iaut icalIly noî evideîice of inii i tgit is iii e il hr case.

'l'lie Il il ds wev e c ltar, aid tflic nen hart nit syiiin îîs thlat

ritîglt not liase belo Itec ti ti ctonst ipation.
A-s to 'ir -vtinnt. A ' as o. f înieiiîuigit i sb-onl h < îave coi-

-t ant att entlitn andu ar î Iiurin

Ritles sIli ild hv lai ii huwî as tii tlic aci îa I treat îivîtt of
iiiil iti y cases, anîd ti Sestltl ild lie va rried <tit - Ilt sevîns

ini tur oblservait ionts Ilia the- itiedical îuticen iii charge iiiay

use aity nitt înc lite uiay tItintk lit, whet lier it lias aity suivîtIi lic

Ilecontîs sbiiiid hc' kepjt of t be cases ou fons fîrîî iisliet by

te i'niltîianv auttlorit les -

CH-AUtT 1.

SIIIIWINI, CULTRcAL. CIIAIACT1E'îîSII oF Fouit TypEs ob, Mi-NumOocci.

3'!h IS-l II t \ANSI RAi II

N tinii t'of

p<a-s îîuîîîîî

I

Il

111
Iv

Nu-gati vc

Pigi- lit -ie i<l it-iiu tiiitiî
itruti tltr ic Pigiiti il] i t 1iii- iargili, i't-ar-ii ni

ltit giutitiiat pigiîîeiiiudî sI-,i itus

6: F t
3 N'gtttive

93 Negative

9: Medium

1) : Mediui

Siltîli
Mtdimi
: Smtcll

21 : Medium

'2:Positive 2:I-+ 2+ + 2 Serratcd
7 :Negative 7 Negativeor 7 :Negatîve 7 :Sin-ootii
2: Positive 2-t-- 2: 9+ 9Smooth
7 Negative 7 -+ 7 :Negative

Negative 4-Pale Siooth
Negativo + + t- + + Smoîîth

4 P Iositive 31 + + + 13 Negative j 29 :Siînooth
26 :Negittive 27 :+ 18 :+ -l. + i 1 Serrated

-4 negative = to indicitte degree.

CHART IL.

SHowîNG 32 CASE-,O 0F ERRLO-St'IN&L FEVEiI WITII NUMBuit 0F" POSITIVE CONTACT-S, AçD TYES FOUND.

Are& i -i ab ohlrgaiisi
tttîii caie

Doser --- Waller, Pte,
Fox, C., Pte,, 49059
Stephons, L/C., 12845
Pocock, Pte., 27388
Clements, P'te.

te (oddard, Pte., 33279
Jerrard, (loi., 150269
Wheeler, L1 C.

Shornclifle Piere, Pte.,* 187135
Egun, Pte., 248585
Mason, Pte., 681498
MacKenzie, Capt.
Gibuion, F., 90998
Moulton, b/C,

Canterbury Balfour, P5te., 220805
Il Roberts, Pte., 7317

Folkestone collucrd (civilise>
Ravenette (civilian>
Fenn, Mrs. (civillan)
Rudolph, B. <ciViliiîn)
Cronch, P. (cîvilian)

Sandwich ... Kimberly, 233389
Russell, 228157
Wooley, 235994
Goble, Spr., 215889
Ridge, Pts., 204165
Owen, Spr., 222566

Henne B3ay Savage, Pile.

Il Goodenough, Pte.
wehitstable New, F., 265973

Hythe - Robinson, A., 32297
Il Boetteher

Minster - Bush, Pte.
£Joates

14.3.17
16.3-17
23.3.17
2,5.3-17
2.4.17

13.4.17
17.4.17
26.4.17
10.3.17
10.3.17
23.3.17
17.2.17
13A.17
22.4.17
23.3.17
9.3.17

15.2.17
15,2.17
22.2.17
14.4.17

1.3.17
14.2.17
18.2.17
4.3.17
4.3.17
5.3.17
5.4.17

31.1.17
6.5.17

12..3.17
133.17
23.1.17
9.2.17
8.5.17

Tyrilt-

cNlittiîr os

l'us. i

14 1 -

30 2 i 1
8 4 '2 2

36 6 4
34 6 2 4
16 4 2 i2

6 22
7 1 2

55 3 3
34 1 1
3s 1 1
56 3 - 3
43 4 2 2
23 2 2
16 1 1
10 2 l l

3~ 3

Pcî-t-cNAGo l'o.sýI'FI-,

4 i S-anie asi vase (ittu'i i yp

-3-3 3.3
25 25

2 Not 16-6
le 17-6

12,5 12-5
Not 33

15-3

29 INot
Not 2-6

4-0
8-7

- 6-2 Not
10 10

2 9-7

1-5

2-7

, ULXý . 118.

Tîttai

7.-
6-6
50

166
17-6
2â
33

14-3
5-4
2-9

'2-6
5-3
9-3
8-7
6-2
20

3

3-4
5-2-
2-9

3-4
1.5

19.3
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CHART III.

CLINicAL FE-ATURES oF TwENTY.nx E CASES 0F CERESRO SPINAL FEXER TABULATED.

1Pyrexia on
lierpes adisîr

Ov, ees
Pulsae on
adli sgion Puas rigidity Reflrs Kernig's Itash

1 IPositive Positive 1Po

Il Ne~gative

7 uncons ctous ou adm issîc

8 Posi tiIle l'ositivcr Ne

9 'Not reported!Net reporbed'
10 Positive Negati.e

il ,, Positive
12
13 ,, Nogative l'eP

14 l)elii eus 011 adir sioî

15 !Positive Poesitive l'o

laitiNe < Positive 102 76 Equal, react
slowly to

ligbt
Negative 103 96 Equal, but

react slowl v
to Iight

P'ositive 103*4 110 1Equud, soîne
nystagmus

104 130 iEqual,
< nystagmus

Severe 103-6 135 Equal,
squint

P'ositive <103 94 iEqual and
ýrcact te liglit

ii Negative 102 180 Dilated
late rai

strabismus
gative P'ositive 99.2 108 Dilated

sitive

11 1Negativo Negative

Negative 101 94 Normal
103 72 ýNet reported,

98.8 60 Normal
Positive 1lot6 1120 Net reported
Negative 103-8 80 Dilated and

rLacted te
light

103 48 Nystagmîus.
ýDilated. 14e-ý
1act tu light

101-4 88 l)ilated. lte-
!act te light

97'2 48 < )îlated.
Equal and

rcact te light

101 'A

1'eî

510

>Net Net Normal
1recorded recordedl

Sitîve > , i 100-6 76 1loft dilated,
lîe)th react tel

light
98.8 Net Equal, ne Negative

rocorded ýreact te ighti

preptosis of
right oye

Ileitivo P'ositive 1102 198 Dilated Positive
101 86

Positive Babinski's
sigu presenti

P'ositive :Négative

Exaggerated

Babinski's
siga present!

Net
roported

>Positive

Exaggerated:

Nt reportedi
Keegierk

Babinski's
sign presents

Kuee-jerks
diîninished
Knee-jerks

Babinski's
sigil

Net ré cordod,

W'ell
mnarked
Négative

Well
xnarked

Négative

Positive
Négative

Positive

Positive

Négative Négativ.e

P'ositive P>ositive
11 >Slight

Rasli eecurred ini 35 per cent. of cases. Herpes eccurred iu 43 pur cent, of cases,

At the présenît tinie in this laboratery we refuse te swub
contacts cf cases occurring iu the area served by Us, uulcss
we have seen the case or have h,îd al specimnîi cf thie Ruid
for examînation.

Many cf the questions coîleerîîiîg carriers aire stili u11-
answcrable, but it would 4cemt thai proîwrly fitted-up buts
should be establjshied in ectî area te serve a certain number
of mon. Auy carriers could bc sent te ibis place for proper
and careful treatinent, either with steain ateiîzers or by any
Other effective înethod whieh uiight be recommended by
specialists iii this work fron time te time.

CONCLUSIONS.

(1) Legumin tryp-agar is the besi încdiuîu for routine
culture and study of the meningococcus.

(2) Agglutination of ait orgauism isolated is the ouly way
by which it eau bc definîtely identitied.

(3) Organisîns of differeut types înay ho isolaied freîin the
sanie throat at different times,

(4) There la uco relation betwee tHe type of the organiim
and the seriousness cf the case.

(5) Although epidémies înuy be cliecked, the Levick sprayer
apparently lias little effeci oni actual carriers wheii treated
in groups.

(6) More attentioni slioild bc paîid to early diagnosis of
cerebrosp1itial fever.

(7) Metholîs for ireatîiieît for soldiers shoiild bie ouitlîîîed
and insisted uipoli.

(8) With miore careful nursiîîg anîd observation by
.speciali8s the înortality-raie generally would bc lowered.

(9) The seruni treainient, combined with ihorough drain-
ing of the iluid ut regîîlar intervals, is the most effective.

(10) Since ibis unit took over the meningitis work cf this

district in 1915 a Carrier bas ilever developed cerebrospinal
fever.

NOTE.

t4iîce writing the above (lordou'ls work in isolaiing the
Ineningocoecus endotoxin bas been publîshed. Theoretically,
il weîîld seen, thal if antitoxin "ail be prepared (and ihat,
wc, are assured, b,îs been accemplished) a greai advance bas
bceîî nmadle in the treainient. IDirect îîeutralization cf the
toxiiis by inîjectioni cf aniitoxiîi, instead of, or combined
wiih, imune sera, should be the idéal nîethod of treating
tlae diseuse.

REPORT ON A SERIES 0F CASSED CASES.

By MAJOR S. G. Ross, C.A.M.C.,
AND

CAPTAiN Aý T. HEisuEsSON, C.A.M.C.

l>uui.No thse likriod frein November 2, 1917, te November 13,
we were ini charge cf the Canadiiuî Corps Gas Centre. lu
ihis limîe a fair number cf cases were treaied and evacuated
ihrougb ibis station. The follewing notes have been taken
on a serîes cf consecutive cases, constituting rallier mucre
tînîn haîf the total admissions.

CLASSIFICATION BY SERVICES.

0f these cases, 55 per cent. occnrred in the Infaniry, 27 lier
cent, lu the Artillery, axîd other services provided 17 per cent.

CAUSES OF CASVALTIES.

Wiihout atiempting te give statisics of the relative
frequeacy with whick ene or other condition was operative,

Case,' Headaie.

f JULY, 1918.
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interrogation of the nmen showed that the fallowing causes oif
* gassing came into play, i.e , catuses why box re-. 1 iratar failed

to afford protection.
(1) Lack of il'arniny <il) Thrauigh gas si']] t'xjloding lii

the imînediate neighbourhaod. (b> 'lhroîigl in bt'îig as'leép,
or iio warning beiîîg givi.n hy gas gu.îrd, or iw gas gu.ird
posted.

(2) .Vot Re'cogytize4.- (a> tGa', ',lell inixed w îth H E. boni.
Uardmnent. ( 'b) Insidious. Sinail concentration of gas u-
naticed, or meii working iu containiated groind.

(3) J? ecognaizeid, bunt s officient Preca ni'ions not ta kena
(a) Rlank cre's .(t)ý Neglect of pîrecautionary niîeasurt's
iln snîal cotîcent rat îou, of ga.î (c> ln ai] îty to curry onut
work while weariîîg box respirator oni accouit af darkness,
c.g., iii the case of gun-l'ayt'rs, of wlioni t lîtrc werî' al iîuiber.
In ather cases the' iiicrtased effort', requîired iii doiiig lieavy
work wlîile weariîig box respiraor oftt' coiised mien to remove
these, c.g., stretcher-bearers. (d) 1"aiilty orders. lu soutie
t'oses tiperior othecers caused box respirotor to Uc reioved
tort early.

(4) Fculty Ri-8î~prtotr. Very few cases resiilted fronti thi',
cause. lut olie case thec box respîrator wa', woriî iiicorrectly,
beinig ciîsered Uv soutie equ i puiitt, tlis prevelit i ng îjuick
adj ustinent.

(.3) Re'tson for G.îssing rio( Estîbljsht'I.

PEItIOD ELAP'INO BETwFE. ExposviE ANn Ainmissit.
Tht' cases were adiîitted aîiy tinie fronti six hoiirs to a weck

after being gassed.
Latent l'eriod.-I lc tumajarity of cases syîipltonis.,appeored

frot ont' hour to three days nfter exposire. Aîng tflic
early synîptois were irritation of the' tyes, Uîrîîiag senîsatioti
in titrat and vihest, sîieezing and voiniiting, bat ilo definite
ride could Uc t'stablished as to the' order iii which the' iifferett
syinptaîîîs appeared.

l>EscuipTioO F UAS 13Y CASUÂLTIEN,

The odour of the' gas was v'arioiîsly described as like
iaîî.stard,'' like -' g.îrlic,'' - st ruitig,'' - Mlhlgii' lters

sincit a gas witli a sweetish iîuisty or siitkly odutr (probably
phosgeue). A gas witlî a pineapjîlt odour iras abat siet
Ulîusunl descriptions of the' gos wcre that it snelt like

Touîay's cooker," *' stewed rhubarb,'' '' ainînronia,>'
vinegar,"" -acw bauked bread,.u- ew î'oriiisli." Maiîy

could îîot describe the' suieli , oîid a timaiiber did iiîît sineil it
at ail. A few mien îuoticed a yellow jiatcl oni the grouîid
where the gas sheli lad exploded.

S~Y31PT0Mi5 ANI) SIONS.

Eyes.ý

Seventy-two per cenît. of the cases coniplaitîed of soreiiess
iii the eyes at soute jîeriod. 0f these, 47 per cent. showed
conjunctivitîs an admîissioni. 20 pier cent. were severe cases,
liaving niarked inflammation of tht' colijulictivie and sufferiiîg
front pain, photophobia, uand spa8ni of tht ' eyelids. Oily ac
case laid a definite kerutitis. Hc laid bUeeii gossedA tweaty-fîîur

* hours before admiission ais the' resait of a lheil bîursting t; ft.
away. Onîe eye ouly shawed mîarked cîîanjîiictivitis and
keratitis. Front this it u'oîîid ap~pear thiat ,otile of the Iiqîiid
from the gas shell had sîîlîttered iiito titis eye. tiEdema of
the eyelids accompaîiied a iîiibiier of the cases of cou-
junctivitis. The eye synuiptoins, in cases quîestioned on this
point, came on lu front two liaurs ni> ta twîî days after
exposure. Four mcii. however, stated that their eyes had
become sore iuamediately lifter gassiag. Tht' conjunctivitis
appeared as soion lis aille Iours after being gassed. A medicul
officer of an infaiitry battalioîî who liad licou glisser! stuted
that io.eness of tlîe eyes was the' first symptam. la his case
the c.4 untivitis was very iaarked, and frotnt hîs evideace we
gather that the pain was severe.

Nose and Throat.

Irritation of tht' nase aîîd the throut was a frequeiit effect.
A history of sneezîng shartly aftcr bcing gussed was givea
by 55 per cent. of ail cases. A large proportion of these mien
had coryza (46 out tif the Iast 153 cases examiaod). Most of
titese had a profuse watery ditccharge front the nase.

Seventy per cent. cotnpluined about their throat.
Synîptoms were variou.sly described as " tckling," " dry-
ness, "ýchokiag," "iîtchy," " raw," " prickiag like
needies,-" fdifficulty ia s'wallowing," "hoariieness, -

Pharyngitis was comnonly present. The larynx was corn-
mouly aflected in 63 per cent. of our series. 20 per cent. were

cla',silied a's slight, 50 per tcttt. miode'rato, anîd 30 per cent.
-ox trt'. As direct î'xaliitatiaii was int slethe' clo',si-

itîc.t 01 (f .te lt a y lgi tis 'is., tuade aui tlt liasi s of syttiptotins

aid tflit' degrît' af liorst'îess atnid aîpl tati \Vhl 't iii a certa il
il i iiber of caseîs t he tbitat vas .î (Uiteîd t'a r v, int n1, iy t lit

,, iiipt oti)., dlid itt dtve-lo, i until fronui tonet Ioî t 1irt,~ îl., aftî'r
gai'sing. Wt' got tIht 1îipt'tssiaîi thl tflit' larynix n'a, Itître
a lett''td tiliail uthlet' p arts wheui tilt contcettrat ioni wa s iiîild and
th lit' n îît'xjosed ftor a onusidt-rabt It eiingt h of tlimtit' lit ctie
b.mt ttry wiîrî' tflu' gîtis wer te oîate t'lil a hlîtllow, lt(,i gîtit tiers

sa id thla t the' snit'
1 1  

cid aIlito,t a I xtîys Uc dtt e d. A
giiit-ir st-lgetai st at cd t hoi lia If th l mt' ttîtî f hi s bat ttry werc

ev.tcuated g.s',ed dîîriîîg thIeir stiv tif thlrt't we'îk', iii tlot

postion, an d iittts n:ti't' c ie t'fll tis tanine lit slawly. Thr't'
of the cî'.'tases liad a iiiatrkl'd la t'yilgit is, huit sliawed nto
ct'iili tit tivit is, atîd ot lît' eii'ît s wî'rt iigi

('fît.

I'îîiîî -Alotiîtr taliti >ytîj]tîîîîî va-. that ai piaini ii the
chlit''t. 57 petr ce.' of fitlit' îîîeî coijl a ined tif titi s. Lt
was described variaitsly a,, '' soreless,'''' tiglît fe'elinig,-'

l uiang -tîstiî,'''c clviiiîg tof lireat h.'' liit fle great

ltitjîirity of case' it was ft'lt ii tflic stb.stt'ntl regiati. A few

itenî liad pa iii Itcal i zet tii otît si de tof thle cht'', Th'lis ai1 îared
ta Uc t pilteuralI type.

('tugh 'l'his was lireselit iîî 40i petr tenît. tuf fic tcase,

tîstîllv dry antd lîatkiîîg iii cliacter atid îîfteîî v'ry troublle-
soulte. I ltiti no î' was expîectoîrat iont ntîtt s.

Bruchlîi.- i'iîysical sigts tif tîrtîîclitis wert' lreselît iii

15 lier t'e'nt. tif cases. WVe ctassified it utîder t lrce utt'odiigs,.

47 jier cent. wt're slight, 5a pier cet'tî. tîtoclîrate, antd .1 îer tet
sevt'rt. Mtost tif tlttse slîtweîl inediaiti anîd course dry râ'les
tit auîscultationt. Three Utases slîtwed sigus tif pileuirisy; pain
ii tflice the't wit h pleural râlest' at sit' tif liain. li iti ly onet

t'ase did lilieuiltmaui seetî ta bt' develtinîg.
i>ijslp n na.--27 petr ceint. catt iplinîid tif dyspnatt'. t6 iteîtr

t'eut. of t hest' stttd thlat it wtts only prt'at'it tot t'xeî't itî
utid v'cry few wcre actuuliy tiîsî'rvi'd tii Ut' short tif lîreoii.
Oîie nt, a case oif p ho.sgete iai soitiittg, bl niarkt'd dys1ii <ta.
A îuttbtu' oif tht' itcî catî ia it'd oif a sitit linîîg se'nîsation

in tht' clîest.
('yaaoýsi..Only 6 per centt. îîf cases slîîwet cyaitosi'., itîosi ly

slight. lui onei caîse' of 1 .hosgoe pi.oni ng it wsv. viry ii. 

fa this etinnection n'a tîiglît add t bat a large ittîtîther oif tht'
nien s1lowed a îieculiar suffuîsion oif the' fac't, wlîicl we have
thought niight bie a rosîtît of tht' wt'oriîg of flic box
respirator.

<'îrculittory .Vystetii.

Beyand quiekeîîiîg of tht' puiîse iii s4otet'oes we frand
to evidence tif tht' heart beiîîg affectt'd iti t'tss f Yellow
Cross gos piaisoniiig. Oneitc nlaî hid ua defiîîîte arrytîtinia

(extra systole), probably a t'oinîîcdt'te. Oue severe case oif
phosgeute ptiisauing showed tordiac t'tillpst' fuir a limue.

Oiust ro-in tu'stiat Systt'tu

I oeiitig.-Vîîaîiting wîîs a fairly conîstanît sytiittni, îeîîg

lîrosent iii 60 pier ccint. of cases; 10 pîer t'ent. lad nauseti with-
out voîîitfiîg. Severul malre cailained tif rctchuîîg. Vomîit-
iîîg îîfteîî was the lirst syttptoît, t'îîaing on as .4tiîi a five
mîinutt's after gassiuig. lu othier cases it wits tutt comuîlainted
of until two duys loter. Certuain mein did nîît vomit tîttil food
wus euten. One tuait wha had drîîîîk water from a sud]l hale
liegan vomiting ten minutes afterwards, and suffered from
pain in the epigostrie regiaut, aîîd tht' strett'her-licurers stated
tlint tht' vîiutitus siîîolled of gus. 'lhc stumîch oppeared to
lie irritable for saine days after tue mcn had becs gassed.
Tj.his wc uoticed in certain of aur awa in whom wc did îlot
evucuate.

.4bdoînual Pain.-Abdominal piain wus complaioed of hy
19 per cent. It wus nearly aiways refemned ta tht' opigus-
triusî, aad was stuted ta lie tif a steady burniîîg charîteter.

Only aile man had crampy pains.
Dinrrhoa.-Diarrhoea occurred in 2 per 'ent. of the serios.

Oue man suffered frontu a severe diarrho'a with bloody stools,
Iosting thirty-six hours. H1e stated that the sate thiag had
accurred before whea hie wns gassed ut Vimîy. lu otte of the
cases diarrhoea lasted for a week.

Skin.

Twenty-foîtr per cent. of the caseii showed definite skia
lesions. One haîf of these had blistering. The remainder
showed first degree burns only. We noticed huan as soon

J ULY, 1918. ]
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as aine liaurs after gassing. A niedical officer on admission,
eighteen hours after becbg g.issed, showed no hum5i. Twelve

haurs later bli.sters4 decelo1 ,cd on biýs bîands, probably the
resait of haiidling contaniinatt'd elothing. The burus svere
lo.-ated il) the followiîig plht'es iii the order of their

freqncncy :Buftocks and tbiglis, bauds, leg,ý, arins, back,
face, neck, Htrotaîn, abdomen. Tht' blistering wa~s often

extensive and sevt're. In one ca.,t the blisterH were dis-

tinctly yellow, and tbe semnin re.semnbled l(icric acid
solution, Iu anther tht' lips wcet burned, and tbe fougue
showed patese wbc're fln' epitheliun was denuded. A
gra p (if nmen wvho hall been diggi îg a t renolh a Il dt'velops'd

burus ou the' bauds and forearms Evidently the grouind
wbere they were working had becîl contamninatedl by thé' gas.
'T'e relatively large proportion of lînrhls of th ulnttot'k was
evidetitly due to meni sitting on contaîninafedl gronnd,
usual ly iii a îo'w s bell blIe. lu a nother case a iiian s i pped

off a trench ma t id got 011e leg intio a sHiell I bcle toi)ta i ning
water. Burios develoîîed on tItis leg the following day. 'lue
nman hiad noi) le sigio o (r sy aipjt (((s tif havinîg beixa ga sst'tl

'Tle barits wt'îe îlot esli('tially liaitiful, aud ini sonlie c'ases
hîad Doît be'cî îlot icea(t aIl.

<nA iîtit ionîîl 'ffect.s.

leca duc/oli<'-7 per' ceniit. îif tht' tdsts COl111)i d(llind

st'v'rt'. A few menî sîîftertd froiti dizziîîess.

Syn(icope.- -Tlrt'c îîîe gave a liLstory of cltol siig mi fa i t -
ing. ln t'acl case t he man hll arrivtd o1 for somie ti nie
affer beinig gassetl. 'Iwo otf hiese cases wcreJ)lge.

h/e(tn , ss an(d Mus.cle l'ainu.-A îîniaber (if cases con) Jlai t'ed
of weakniess and jiailis iii the muscles.

Jautidice.- Quie (lai) oilly shiowe'd deliinite jaundice.

'J'fl))'r(tn'( Frfytlre tases slîowed a temîîeratîîre oif

990l or ((ver ou adîission, aid tif fliese tbirfeeîi had a temn-

hierlîture oif avt'r 100)1. Bronîclîtis was îîre.s'ît in teil of thesa
a'senda the fever oif the reîîîinder iniglit be accounited for

lîy laryngitis or bariis.
Pluls'.--il 1,(r cent. hadl a liiîse of 90 ((r over, ander lînif

of tbt'so uussneiýated witb ft'ver.

Ilcspirtction.-.A few cases oîîly showed increased respiratory

rate.

TYPE op (As.

'Tle vutst mnaj arity of t'ases seenîîed to ale due t a thle YieIlb)w

Crtss gas. A few were donbutful aîîd mnay hauve beau the'
resaIt of îîixed guis. Oîîly t brce seeîîîed tri îe detiiîite tcuses

of phosgcîîe poisoiiiug. 'lhest' aIl slîawed thîe t'luracetristic

<lelayed acetionî of plîasgeuît', l.e., collupse lifter a jîeriod of

tiale. 'lhey gave a lîistory of lîaiviug îîotlt'ed the' chîarat'teristit'

sweefilsl, uîuusty odour of thait gas, aîîd tlîty shîowed nhoue ef

the' sietial effects of Yellow Cross gaIi. Oue o(f tlt's cuisesl

waS adînittedl lu a îîuoribnd conditiont. la waS collapseod,
sem-clîsîospuilse harely percepîtibile at the' wrist, bis

breatlîiug was shallow aîîd Dîoisy, and the' skiîî slîawed a
dasky pallor. 'T'le luugs were udeînntous, the botdy cold,
and the patienît was voinitiîîg. '1rentuîeît eaasistadl inî tht'
applicationi af beat exterualhy. Oxygen wtts admiaistered,

aud carried an iutarîittaatly for the îîext twelve lîours. At

the end of several liaurs pulse wns ea.sily felt and the colour

badl improvedl. Paitient baid becoîîîe î'hsinbut wîîs still

voînitiug. Later ou the pîulse beaxa weaiker. A bypodarmie

of strychnine one-fifteentb af al grainî wa, adîuinistered, the

foot of the lied raised, and the legs butndaged. Seemingly,

as a result of this, the' patiant's condition iauprovadl. The

voîîîiting ceased about this timeî, and hie was able ta take a
small autount of whisky by îîîoîtb. la îîaw began to 'oin-
plain af pain in the riglît sida of chast. Morphinea was givea
and hae weat to sleep.

Before beiîîg evacaated eigbteea hours after admission bis
eonditioîî was mach iaîproved, pulse fair, some cyanosis,
breathiag quickened and catchy, tenîperature 1010 F.
Examinatiomi of the clîest showed the oedenîa badl disappeared.
A genernlized brouchitis was praselît anîd finea râles could be
board at bath bases. In the rigbt axilla a pîleural rab was
detacted. Patient was probably developing pnîeamoaîa.

There were n few instances of Iaclîrymatary gas beiug
xaixad with Yellow Cross gas. The' great aiajority of Yelltîw
Cross cases were mid as regards the constituiirnal effects.
altbougb often showing severe burus, canjunctivitis, anîd
laryngitis. As the cases were beid fer only a short tiîne wa
eau give no idea of their subsequent history. Exausînat ion
of the' urine was net doua.

[JULY, 1918.

Thet' reatment employed in thesc cases was according to
tue detailedl instructions laid down, we understand, first by
the l>.l.M.S. Canadian Arnîiy Corps, to be used in aIl
C mnzidai Corps gas centres, and snbsequeiîtly with relatively
littlc modification adopted for the B.E.F. in general.

A GRAPH, WITH NOTES, EMPHASIZINC THE
IMPORTANCE 0F THE EARLY DIAGNOSIS
AND TREATMENT 0F PRIMARY SYPHILITIC
LESIO NS.

A, B. JACKSON, M.B.Tor.; Captain C.A.M.C.; 1'athologisit,
Caniadian Ho<spital, Etchingluill.

WREN the virus of syphilis euîters the tissues of mnan, there
iii no elinical evidence to show that such is aictnnlly the case.
until sanie days later, when the prinary lesion becoines
m n ife,4t . 'l'htn. thle virul., i s present iii thlu iniitialI lt'ion
during the so-called incubation period. This is, on the
average, about three weeks, although, in many cases, it is
inueli siiorter.

'T'e clinical evidence of generalized syphilis is inanifest
about four weeks after the appearance of the primary lesion.
As it takes approximately three weeks for the virus ta
praduce a prinmury lesion, it is nat impassible that the virus
basi beau in the site of the generalized lesions three weeks
prior to the clinical manifestation.

The virus eau obtain access te ail parts of the body only
by ineans of the bload-streaan.

Fallowing the saine line of thouglit, therefore, the virus
mîust bc circulating in the blood-streamn tbree weeks before
the sigos af geaeralized syphilis appear. Neisser [1],
Hoffnmann [21. Kaplan [31, Plant [4], nnd others have shawn
that this can be the case. Or, f0 emiasize the point, the
virus is geaeralized a week after tbe primary lesion is
clinically apparent, if not earlier.

Tbe Wassermann reaction becontes positive before the
gaeneralized stage is clinically evideîît. It is not uncommon
ta find the Wassermnann reactian positive in cases with
primnary lasions but of a few days' duration. The Wasser-
mnn reaction, becoming positive, indicates the generalizatian
of the virus.

If it takes a few weeks for the virus ta cause pathological
change in skin, niacous membrane, &c., if is possible that
suob is the' case in other tissues. As pathological changes
are fonnd iii the eerebrospinal fluid in a large percentage of
generulized syphilitics, it menus thiat the virus reaches the
central nervous systeni very early ini the course of the disease.
la fact, this takes place wben the virus is abunidant in the
blood-sfream, lu the so-called primary stage. Clinical
evideuce of invalvement of the central nervous system is1
often years in appearîng. But cerebrospinal fluid examina-
tions show how early involvement of the central nervous

sysitem actually takes place. This has been clearly shown

by Dreyfus [51, Gennerich [6], Milîs [7], and others.
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This informiation n be exemplifled by a graph, as in the
accampanying figure; the abscissa, representing time, la

weeks; the co-ordinate representing the clinical and path.

ologîcal changes.
Thus, the primary lesion appears thice weeks after infec-

tion, as shawn at x. But the infection of the priiaary lesion
actaally took place thiree weeks before, shown by x1 .

Likewise, clinîcaiiy, generalized syphilis appeared four

weeks affer the primary lesion was apparent, as shown by y.
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* Actually the.,e lesion., began soute t hree wt'eks ht-fore, repre-
sentedl li y,.

luit like in au ler thle cerelil-'.îîi al il <i i shows fi.ithl!ogiea I
c haniges ii thle geneuizc 1 .ed 'stage, a îd t h i is ai so relire sented

by Y,

Cliiiical ex deiice of invvienit, cf thle cenitralI n ervou.
systelli s inté ii appleariîi g, yeai' iii iialiy cas-es, li g slicwii
by z. ils sliexx bi üi erebrospinial Ituid exanîiations iii early
rames, i t i s foîiîd tijat te icnifetjactio aeitai y t cek pl ace during
the geîîcralizatîoîî of the' virus, îaîiely, zl.

TIin- there are twuî cîlîve-, one- repre-,eiîting the- elînical
course of thle di.,eaîse, th li üt lier rc1îreseî t itig thle netu<a I
begiîîiiuig of ecd part icîîlar lesioîi Tht-se eurves 1 <lesig-
ijate, rcsjiectively, tIse vliniual clîrve anîd thle gelie lu irve.

TI'le great daniger iii syp1h ili i... no îît thle iniitia Iluij ii r t he
lesietîs (if geîiuralized syphilis, but oeiiîs f the cenitral
liervoîls sy.îtei It is this type iof case tha lit, osf graive
întîinal îiiistrt.

Mott [81 says, "Wheîi oce titi t ryliaiiîsîile orgallisin
(Trepoyienu paIiiun} lias ciiterei tht- ct-relrosuiiial fltid it

is doulitful if it cati et-r lie eradii'ated.''
'lherefore, tie ideal treatîiieiît %vuînld bie te preveuit iîivclxe-

ment of the cenîtral iiervois. syhteni 1:xaîtninug these, cîirxes,
it seeas lu',n îit hî,îieless t o att ainî t li- Tlierc i s baredy tfinie
ta rcegîi'e the îirinary lcsiîîî lîefîre the cenitral iierx «ns
systeili is iiivolved. Tlicrefîîre, it is <if'tIlt utiîiost imîportanice
te dianoiise the îirinîary lesicîl qjiiikly aiid accur<îtely. aîid
inatiglrate treatiiîent lit ohnce.

tis la oil ecu) t fîc i) colis ider e-l'eri s<i oc f thi e' tlsi

as syp>iiiitir, un tii pjiriec iitIiri.e
Lt is geuicralîx' acelitcd tîllt the lonîger the cenitral nerveni-'

systeii lins been iuîvolved, the inore dîfficît, it is of cure.
Trhe oîîly licîe is te cheek the liroess-.

Harrison [9] lias siîexvî that the Wassermîann reacticîî j
lucre diffieiilt tii renier tiegative in geîîeraîlized cases thhi,
in priliilry case's wlîîch have poesit ive Wa,,rîlîi.Abat,
that it is nitîre di ttit'îilt inî thli Inlter ca.s t Ih iii pimnary

cases wliî'l have ilegatîve wais8erlliatiti.
'rhus huîes oif t rel;i îi t îîîay lic îlraw oni i thli graplh if

treatnîent [te delayed until tlîe cenitral liervoîls syýtet
becenies t'liiiicnlly îivolved, as at a,<, lîetire i iiiigitrating'
trentmeiit. it is dountfiil vhetlier te ic idividital ean ever be
rured , se tliat th li e o i f t reli lct, b)egi n niiig lit a,<, îircceds
nt nt ;tnte angle, anid dot-s luit ilitersect tflie cliniiclil vurvc.

But if treatmnt is iiiaiigiraited early at b, if i s poessible
to render the Wassermnann reactieti legîttive anid frete the
patient cf aIl cliîîical evideîirt of the discnsc.

If treatiieit is itiaugurlited ns seui as the uirinhltry lesieti
appears at c, , wheîî tht- paitient lias a negative Wassermnann
rencticti, th-rt- is hope oif )îrevcuiting even the iiîvclvemnît oif
tlie cenîtraîl nervetis systeîiî. lu uther wiiris, thlc e ine
of trentîîîeut ititerseets the geleic eîîrve, nd the viruls is

îpreventedl front gaîiîilg accss te tlie cenitral nervous syiitemt.
TIherefore, it is abltseitely esseutîltl fîîr succes-,fîl antiluetie

treatment te angu d 41 treat the discase ns soonî as the
priniary Ie.sioîî becoînes appanrent.

The' oîrls f t1ins grltjil is to silulîifi' and emphasire the
imuportanice tif tlie e.trly diantosis anu treatîinent of îiriinlry
ityphiliti- lcsioîîs.

IIEFEiFNCEiI.

[1, 2] KNAPP, E. V. .4merican Journaîl <>1 Syphilis, Octoher.
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The IlMedical Supplement."1
INFORMATION lias bcen reecived freint the- Medical Rlesearchi

Comnîittee that the- Jutie and sulîseîjucnt nuinlers cf the-
vîuîble Metdirai Suppienîent, publishedl ly thent, anud
issued by the Generai Staff, War Office, are planet] en «aie,
anud are obtainable eitlier directly or threugh nny boekseiler
freon H.M. Stntionery Office (Imperiai House, Riugswny,
London, W.C.2>, price one shilling net pt-r epy. This
arrangement does not afifect the distribution cf officiai copies.
There <iii dotîbtess be mainy efficers of the C A.M.C. whc
desire te îicssess for theinselves copies cf this unost valuabie
periodical.

MEETINGS 0F CLINICAL SOClETtES.

MEDICAL SOCIETY 0F THE GRANVILLE
CANADIAN SPECIAL HOSPITAL, BUXTON.

Tli iiîi<itll intîi îg , t tîe Giranxville (Xniiidan Sîiecil
lisjîitil Meilill s'ociety xxas lieîl iii the miniii buiildinig oii

Vu cia lv , Max 19, 1918, at 8 p.tii, Cololî . T. Cl arkc,
A .,iii t îie chair. Major- F. Il. M.cxywls elected

l<re si îl'ît ly ac<clamai ltion iii iii la e oft Lit-utenant -colonel
A M Nl;ichKe ilyi-, ret <i ru d tii Caiiiada>

Ma.jo r Ilotse n lin-sited his eipecial 11,pauîurathis fer fict

lie tra<-t rach-ve<il ý-i iniisilt0ioi oi<f uni li H1li e le rtevievtii
iittv thle li -t <ry otf iesis aniîd thle i-yuluit ion oif thle
dhih'eii t iiii.IhoIs, Ile c

1
1<111s tflic- fuI l<xxiiig aI vai talge for

lits iî î (rtis I ) thler va îîîîr le ix-red ticar thli' bifuir-
cat ion <if thei t rllu lea, t iiiis el iiii iiiat iig thle deli sîjace.
(2) Ethler va lii<tn 1< ei vered a t tbody t elileraituriii (A>ý A iniii st
et hir vaîîiîir is itsed. (4) Ni <s iist -eierati jv cinit iig.

(5) Econiiîîy of <'thler.
Cait a ii W. t' De)îy lr'lit o <olI'e<lsstf ilyslc?i< ini tiet

M.1<1

(1) Il ýtt'ia iii iiiiilaittg cereblîcllr lesîiii. Prix-lte S.,
Noî. t894 291, C.L. lîlttli bu. lii Aulgîlst,, 1915, lic xvas dragged

a ilist ance ii a li irrup , and tiI as iicociiis fior thli <e <vteks;
cli r incitîl ly %vlitii îiii En gi anî Octol <<r, 1915. Senit tus I epât

i)-iitn,1915, aiiid wais retirtied tii FranuceI )eeeniber. 1916.
t i icdiait ely oni ret uni <s Fr'ancîe lie î ot i<cd otitn îcsli

lis fi't , andi theii a pta ranue cf se vert' heaidaicles every secondI
(Ir tlîirî d:iv. 'lure xva- a feelinig cf <veiglit oii the top oif
lis liehlul SyiiJtoiiii S ecinei grlidta Ily morse sexere îîîtil
Aplî l, 1917,. wici lie relierted sick. A t tIi is t ite lie <vas
stiggeiig il I tht- t iiii as if i' xx-ire uiîîk. anld thli helîd-
jch<ls wtri' iciis stat. Senit, to i ii, hieii vlre lie xxas li a rded
tii a La iii ir Illtt li isî ulîrîî ii îî il til ,J au ary, 1918, w lien
hie wIis senit tii Eliglill.q

Oni Malrc-h 15, 1918, lie %vas lIiiit ted tii Gravil le ut'(X i dilin

seîiIIlo<s1iit aI Exaiiio Ii i 11lt t his tfiniîe slîiwed a îîîa rkt'd
îîîî ~ po btcliît< lîî<îhis fcet, iiiclii ig <'<iistaniit ly to th li ft.

Tli' niwxas a euhrse iiy-taniuiis tii t lit left and îîliystagiiîs on

xiirI iiig. Ilupj~Ils btli h -Iightly irr-îgîîIlir, I eft soîîît'xlîît
i arg-er t lia th liiiighlt. ltetlexe< actIi'e, di<ses u'clir. Noî
5<îsîasry <<r reflt' s Iisorders - ('liiti -y iîî ailI iiiveiielit s oif thle
lu'ft îatid. WaX lssermannii of 1)1 cui lit-glit iv Wa- Vssermann oiiîtf

-erebiii-sina ic IItîîil iigait ive- Nogu- iii andi <'<lIuidaî guîld
tests îîegative, No tcIlls iii tflie fluid. Other sy-steîîîs
nocrmlI.

'l' iýs li liixVt cîîî -'oit atly iii troubî tle- I <<clist' of b<is ga it,
laiiniig bieii a rrestî'î a îîtîîîbtr oîf t i îîts fer liiîîg I rnk -
il e n'alIked iii a iicst p>e'<u Iiar wlty iii tit lit' Wiiiid go
four luites wxlîî'î hie voutld luire-l te th- left; lic xvtuld
rt-rover biiiiiself, wlk another foiur luices, aîîd tht'î woetld
Iii nîl t e t he lî-ft lîgaîiii 'l'lie staggei îg berli hi s5< ro

îîîîîîîedî fiiiaiiy tiîat tue coniioui <vas diligi<se'( eîîtireiy
fnctiiîiill. Oli Ajiril 29 andt 30 lic, waIs giveti <ire bnîîsli
app11 lit iemu , wlieii t lii guit i lUin cdialteîy liera ucie nrml i lnd
staion >itt'ldy.

t2) Giinsliot xxoiîid cf tlîe iieuk, cuinig -onitracture of li
muiisces. l'rivate M. 525673, 49tiî llttiisî. W'cut te
Frncîe Apitil, 1917, <vosndéd Alîgîîst 25, 1917. A bllet
ciitered over tîne sîîinons îrîx'ess of fîînrtlî cervical vertebrll,
with exit 2 iii. behriîd and I1 in. sclox fil) cf riglit rnan-teid

lîrocess. X-rny repoirt ltt tlis timîi -ahiwt-d fracture cf the
sîîiîîus îirocess cf the axis. Uc <vas piacel in a piaster
hliuitt, wiir was rigid, with a s4houlder plate. Adnîitted
tii Granill ilit' 'iian Special Hlospitail Alîril 17, 1917. X-rny
sliuwe'u nnthîig aliliirinli llîglit pii 1iil sligiitly laligei' than
Ieft, huit this was ncoticed in childho. Ail systcnis normal.
Hliîet remnoved. Tliere, <as a uîîarkcd atn'ic unovement of

the legs which <'ould bc rorrectedl on teffoîrt. Aftt-r persuasion
lic c<suîd nove Itead slightly; attable te stand îîlîîîe, greut
diffieuîty in walking even witu suiport eut lsth sides becaiutus
of s-pitsniodir conîtraction oîf bcth legs, Sîtasili cf ail iinnsrîcse

oif iîck and back. With enîccuragemient and iîy luis own
effort develcîîed 10 degrees cf ltntero-lsostt-riir inevement cf
the ncck, but the gait reniaitied th- samne. Witlî strong <vire
brush npplhications the gaîit tiet-llie niormial and ail nienits
oîf the neek fre.

Cnptain Pattersen îîreseiitcd cae of Mfetetersaigia and
Pt-s Plaus. He- led in a disucussionî coi tht- t-are, cf stîldiers'
feet, and poiîîted out the extreme importance of providing
tntn with shoes that are large enough.

.JULV, 1918.]
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Captain IPerry presented a case of A4ngiotteurotic <Edt'rna of
the hand. Nie al.so denionstratcd a special splilt for fractures
of the humerus.

Major Bagar presented a tnmber of X-ray plates demon-
strating Done .vpurs aind Donc atrophy.

CORPS NEWS.

HONOURS.
Tite King has been graciously îileased, ou the occasion of

His Majesty's Birthday, to give orders for the following
appointmnents for valuable services rendered iii connection
witli military operations iu France and Flanders dated
June 3, 1918:-

London Gazette', No,. 307163, Jane 3, 1918.
To be additîinal Mernlier of the Military D)ivision of the

'rhird Class, or Conripanion of the Most Honourahle ()rder of
the Bath : Colonel Arthunr Edward Rioss, C.M.G.

To be addit jouai Meinliers of the. Third Class. or Conipanions
of the Most Distinguislied Order of Saint Miehael and Saint
George: Colonel John Munro Eider:; Colonel Arthur Evans
Snell, 1)...

AWÀARED THE l)ISTINGIUISIIEL SERIVICE ORDRE.

Lieutenant-Colonel George Josephi Boyce; Lieutenjant-Colonel
Anson Scott l)onaldsou ; Major George Hlerbert Rae Gibsoni
Lieutenanitt-Coloinel Archjbald Lorne CamopbellI Gi lday ; Lieu-
tenan t-Colonel John Nishet G unu; ,ieitteiiant-Ceolonel Josephi
Hayes; Lie uteniiant-Colonel D auniel t'nul Kal ulele ; Major
Theodore Adoif Lomer.

AWAaeEo) rHE Mu.uTAax CaOSS.
Captaiu (Acting Major) W il liamu Theodore Ewing.

AWÀAnae) THE I)ISTINGUISHIED CONI>UCT MEDAL.
No. 33302 Staff-Sergeant S. H. Bye; No. 332463 Sergeant-

Major C. E. McArthur.

1Hi Majesty the King lias been graciously pleased, on the
occasion of lus Majesty's Birthday, te award the Rtoyal lRed
Cross >ecoration to the nndernientioned ladie, of the
C.A.M.C. Nursing Service iii recognition of their valunhie
services with the Arimies iii France and Flanders

London Gazette, No. 30716, Jono 3, 1918.

AWARDED THE RhOYAL llïi) CROSS, FIRST CLABS.

Nursing Sister A. B. Armstrong; Nursinig Sister L. Pidgeon;
Nursing Sister K. Shaw.

AWARDED THE ROYAL RED CROS, SECOND CLANS.

Nursing Sister E. M. Anger; Nursing Sister M. Blîss;
Nursing Sister I. C. Brady; Nursing Sister 1. Davies; Nursing
Sister L. N. Gray; Nursing Sister E. Pierce; Nursing Sister
F. A. lOce; NurRing Sister G. Spalding; Nursing Siiter S. E.
Young; Nnrsing Sister C. L. Yonnigliusband.

T1he King lias been graciously pleased, on the occasion of
Bis Majesty's Birtliday, tu give orders for the following
appî.ontnuents for services in connection witli the War:

London Gaet te, No. 30721, June 3, 1918.

To bie nu additional Meober of the Military Division of the
Third Clnss, or Conupanion of the Most Honourable Order of
the Bath : Colonel Alexander Prinirose.

To lie additional Meinhers of the Third Class, or Conipanions
of the Most 1itiuignisled Order of Saint Michael and Saint
George: Colonel George Ehi Armstrong; Hon. Lieutenant-
Colonel George Washington Badgerow.

The naines of the following officers, nursing si8ters,
N.C.O.'s., and men wliose distinguished and gallant services
and devotion to duty have been considered deserving of special
mention are ineluded in n dispatcli from the Field-Marslial
Comnuanding-in-Chief the British Armies in the field, dated
April 7, 1918, covering the period Septenuber 25, 1917, to
February 24-25, 1918:-

STÀsw.

Colonel H1. A. Bruce; Major G. IL R. Gibson; Major G. G.
Greer, M.C.; Colonel H. M. Jacques, D.S.O.; Major T. A.
Lomer; Colonel A. E. Ross, C.M.G.; Colonel A. E. Snell,
D.S.O.; Colonel R. P. Wright, D.S.O.

CANADi-AN Aumy MEDICAL CORPS.
CaptaînJ.. E. Barry; Lieutenant-Colonel G. J. Boyce; Captaiin

H. MeL. Cameron; Lieutenant-Colonel 1). Donald; Lieutenant-
Colonel A. S, Donaldson; Colonel J. M. Eider; Major A. W. M.
Ellis; 1tieutenanit-Colonel A. L. C. Gilday; Lieutenant-Colonel
J. A. Gnon; Temp. Lieutenant-Colonel J. N. Gunn; Lieu-
tenant-Colonel J. Hayes; Lieutenant-Colonel D. P. Kappele;
Quarternuaster and lion. Captain J. E. Lawrence; Major
(Acting Lieutenant-Colonel) H. H. Moshier; Major G. S.
Mothersill, D.S.0., Lieutenant-Colonel A. C. Ilankin; Captaîn
W. A. Richardson; Texup. Major (Acting Lieutenant-Colonel)

>E. I. Selby; Lieutenant-Colonel J. Stewart; Major G. S.
Stratiy ; Captain S. J. Streight; Quarterma"ter and Hon . Cnptnin
J. E. Tulloclu; Captain W. C. Walsh; Captain H. W. Whytock;
Captain H. G . Young, i>.S.0.; No. 523605 Private S. Fnirluam;1
No. 1384 Private W. J. Pettengeil; No. 524773 Staff-Sergeant
A. .J. 1'ickman; No. 50842 Quartermaster-Sergeant G. E.
Rogers; No. 5M2359 Corporal J. Tait; No. 1432 Corporal 0. E.
Thomas; No. 32910 Staif-Sergeant E. T. Westby.

Nutszso SERVICE.

Sister Miss L. Brady; Sister Miss C. A. Donnelly; Sister
Miss E. E. Carpenter; Sister Miss M. J. Fortescue; Matron
Miss Mý M. Goodeve; Matron Miss E. MacL. Gordon; Sister
Miss IL Hally; Sister Mi.ss S. M. Jenkins; Sister Miss W. M.
Lauphier; Sister Miss M. MacDonald; Sister Miss S. Rlobert-
son; Matron Miss E. M. Wilson.

The King lias been graciously pleased, on the occasion of
luHs Majesty's Birthday, to give orders for the following

>apjunintments to thle Most Exelent Order of the British

Empire for services in connection witli the War;
To lie an Officer of the said Most Excellent Order: Lieu-

1tenant-Colonel Frank Hamtilton Mewburn.
To lie Members of the said Most Excellent Order: Quarter-

master and lion. Lieutenant George Thomas Brown; Quarter-
master and lion. Captuin William Harris Fox; Quartermaster

and Hon. Captain Robiert Kirkpatrick. (London Gazette,
No. 30730, June 7, 1918.)

Promotions.
Temporary Captains Hl. C. Dixon; W. L. Whittemore,

M.C.; Hl. M. Nicholson; K. E. Cooke, M.C.; C. A. Baragar;
W. H. Eagar; G. F. Stephens; G. M. Foster, M.C., te be
Temporary Majors. (Lon don Gazette, No. 3066 February 17,
1918.)

Tenuporary Lieutenant-Colonels H. R. Casgrain and J.
Stewart to lie Temporary Colonels. (London Gazette, No. .30700,
May 24, 1918.)

Teunpornry Captain T. W. Moore to lie Temporary Major.
(Londonz Gazette, No. 30715, June 1, 1918.)

Temporary Lieutenant-Colonel J. A. Hutchinson te bie
Temporary Colonel. (London Gazette, M.S. <lb), Jane 6, 1918.)
i Tempnrary Lieutenant-Colonel E. J. Williams, D.S.O., te lie
Temporary Colonel. (London Gazette, No. 30736, June 8, 1918.)

Teinpornry Major E. V. Hlogan te lie Temporary Lieutenant.
Colonel. (London Gazette, No. 30728, June 5, 1918.)

Struck off Strongth.
Being invaliderl to Canada for fnrther medicai treatinent.

Capt. W. IL. Brothers; Calît. T. B. Ramsay; Capt. C. H.
Molleur; Lt.-Coi. A. L. C'. Gilday, D.S.O.; Capt. H. A.
Hessian; Qr.-Mr. and Hon. Capt. F. E. Currey; Capt. F. W.
Jackson; Cupt. F. Hogan; Major J. A. Dickson.

Having relinquished his appoitment as Qr.-Mr., C.A.M.C.,
and being appointedl Hon. Lt.-Col. General list: Qr.-Mr. and
Hon. Lt.-Col. H. W. Blaylock.

Bein g retained in Canada for duty.: Major H. E. Paul;
Col. E. G. Davis, C.M.G.; Major R. C. Armour; Major J. W.

Hutehinson; Major C. McMane; Major S. N. Poison; Major

L, M. Ihice; Capt. G. H. Manchester; Capt. J. W. Woodley.
M.C.; Qr.-Mr. and Hon, Capt. L. T. Trump; Qr.-Mir. and

Hon. Capt. F. Poocek; Malj3r w. P-. Ballantyne; Major J. L.

Todd; Cnpt. E. K. MacLellan.
Reîag returned te C'anada: Qr.-Mr. and Hon. Capt. E. G.

Sergant; Capt. T. R. Brownridge.

Haring died of woxnds: Capt. E. E. Meek, May 30, 1918;
Nursing Sis3ters G. M. M- Wake,, D, M. Y. Bnldwin, A.

MacPherson, E. L. pringie, May 22, 1918; M. Lowe, May 28,

1918; Capt. W. F. Melsaac, June 3, 1918.
Having been kifled in action: Ca.pt. D. E. Howes, May 19,

1918; Nursing Sister Y. M. MacDonald, May 19, 1918.

[JULY, 1918.
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*W. H. BAILEY & SON.
Everything for OPERATIVE SURGERY, SICK NURSING,

THEATRE and WARD FURNISHING.

4522Â. Set of 12 LISTER*S BOUGIES, N.P. Compiete w'ithi
Bottie for Oiu, in Utipalished Mahogany C:xue _. £2 10 O

BiIver-Plated CATHETERS in .. imiar sets, £2 7 6 l'or case

Bailey's Invalid Foîniture fur Woundeds

No. F 50ô.

Nu. F 500. Merlin Car
vety sttoîîgty bidt, mi t!t, .
for Miltlary 1lonpulals. Ilhý
taxuatule Lu'g lest.

No. F O'
No F 00. H and -propelJed

Invalid, Chair, s, ît nxthtickel
plais

4 
tail. lVie Flfriti,. i., etleiiedl

by ttie Isîck ba~prt ilt u'aig
tIi oigl,,oit, andt luilult.i

Htht Iliat., , xlva.

38, OXFORD STREET, LONDON, W. 1.
For Surgical Instruments and! Appliances.

2, RATHBONE PLACE, LONDON, W. 1.
For Hospital an.! Invali.! Furniture.

Send ail enquiries for Dental Materials to

CLAUDIUS ASH, SOU~S & 00.,
LINITED,

5-12s BROAD STREET,
GOLDEN SQUARE,

LONDON, 'W. 1.
~UT.E~LxUIm :> 1820

Telophone: No. 420 GERBARD.
Telegraphio Address: "FRENES, REG., LONDON.',

TrORONrO ADORES S-

11-13, GRENVILLE STREET,
Toronto, CANADA.

H. K. LE WIS & Co. Ltd.
Medical Publishers 81 Booksellers,

COMPLETE STOCK 0F TEXT-BOOKS AND RECENT
WORKS IN MEDICINE AND OENERAL SCIENCE.

MEDICAL & SCIENTIFIO

OIROULATINC LIBRARYU
ANNUAL SUBSORIPTION -FR011 ONE GUINEA,

Ail tho Latest Works are obtaiable without delay.

156, GOWER ST., LONDON, W.C.JTelloeioe a UBEUN 1072. I
T.

The Weldon
"Auto-Motive" Crutch.

<Pat. I01ý,Is5- lt)

FOR LOCOMOTION
WITHOUT EXERTION.

Owig to the unique construction of
the base, tlie user is propeiled by
gravitation xitbout any exertion beyond
resting the weiglit of thec body onl the
liaîîd Is.

lIn proceeding down bll it is only
nesryto reverse the crutches, w.hich

theîi aet as a natural brakie.

But the feature of the
*Weldon Auto-motive" ia the
anatomically correct position
of the head, which conforma
to the oblique direction of the
axilla.

At. the saine tiîiie the segmiental bases
are parallel to ecd other and to the
line of progression. Thus ail risk of
-cruteh paralysis "is entirely ehîmi-

nated, ther, being no irritation of the
brachial plexus, as is cosnmon to ail
crutches with paraliel heads.

2716 per pair. With Seat, 2916.
tairi itî ad l'îxeking Extra.

A wîost Iti8tructivû( fookl't isiuvd post free on reqet.

Sole Agents for the United Klngdom:

HOSPITALS & GENERAL CONTRACTS CO. Ltd.,

19-35, MORTIMER STREET, LONDON, W.1.

'Pluijle mtisEu% 314o-1. 'Iciegratioi- CONTrINcrî ;, LONDON.'

The Original ADRENALIN
The hamotatiUc and blood.pressure.raisîng PrînciPle Or the supr.renal gland au nIs . ,olatd ln 19W by MARAINIE, and plac.4d on

the markst ln January, 1901, by rARKk ,DA S & Co.
Ilt Ar 2ý.ý ', oR U'S' IN MEIC[

ADRENALIN ONLORIDE SOLUTION, 1i n 1,000 (P., D. & Co.) ADRENALIN THROAT LOZENGES (P., D. & Ca.).0f great vaine i nuiu foris of lt;eîî orrliag,., liyletýratnîia sud ccxi. UClitaili AdIrenaliu, diatiorphiî,e, îp caenuaiiba, anxd ted gare.
gestIcii ut iluol îeîxîbl se, stuc as a pi onipi cauduixe sxiniulant ii Agî'eeitbly ilavuucu. Altr tuî, nuetatuie Andsupectoraiutsluock, orila seul~e utîselie. ADRENALIN OINT MENT (P., D. & Ca.).

ADRENALIN CHLORIOE SOLU TION, I in 10,000 (R, D. & CO-» ADRENALIN AND CHLORETONE OINTMIENT (P., D. & C..Stipptî,ud i anitOiiius ut! ec a eonvuueieit quiantity tfor liypotileu EcxitIsoîtet oiisIîniite, dritx Ctrd,tir oral (ilon, Il luitlier dii oted i lh satine soluîtionî f or ii ruveuoxs) al ns osi,.'in iu tianniuuatutry eousdiit or,. ut ouan iiienibrate. l'hoad - 1 uilntion in Astluuustç seizoirçn, aliock, tttîxpse,et. oirenumit cntainiiîg Clloruetcue (5 poi cent.) protides a suothing asi
ADRENAIN TABLETS (P., Wei o oî ets a coustringenît auioii,

isoppil il tîto stueuxgthsu l'or uli8eInusîg ini 5 or 17 uniuiunui, ADRENALIN SUPPOSITORIES (P.: D. & Ca.>.

ADRENALIN GAUZE TAPE (P.,0. & Co.. ADRENALIN AND CHLORETONE SUPPOSITORIESSonft gauise iinîîregîatedu %vitli 1x laOU0 soutionuu ot Adrexaliu (P., D. & Ca.).Chiottule for le an . ,,,u, dresng, W.ab ci' nauîpux. Coiitsin 1 pur rilleu of Adrerialiotî uîd î0exu cent or Otîtoretune.
ADREaLI NAAT(P,0 a) Ccîîstrîngcnit anus eutatîve.

1 part of Ad Ciîti nlrte ard, 30 pas ot Ctîtotetowe lu 1,000 ADRENALIN COMPOUND SUPPOSITORIES (P., D. & Ca.).parts or aiF' n ai-îain, uutal ou!. cuuetîuugu.,t and edîatîs. Four Cnii Adlrnatin, cocaixîs, forioîline and extract ot liainamielts.

Furthier particulars wili be sent an requeat by
PARKE, DAVIS & CO., 50-54, BEAK STREET, REGENT STREET, LONDON, Wu la
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TH E

FO-RE-Y£1kM LEVEIk
WALINRG STICK CRUTCH

(PATENT)

C ON SISTS of au almiost hiorizonîtal

lundle, wliîich is grasped in the

palm of the hand, and of a slightly sloped

spring whichi supports the forearm from)

the wrist to the elbow, where the atm

~hags uiatui aiiy. The greater part of the

weigit~ of the body beai s o11 the banud anîd

q5ý1s: the wrist. Its use conipels the active use

of bauds, armu and shoulder, and is thus an

exerciso for the upper limb. It hrings

back the joy of walking to, the patient, who

can easiiy and naturally use this cruteli

after a littie practice, and haif a-dozen

miles or more iuay bc covered wiîthout

fatigue. Stairs, 'buses atnd tramns foruît ne,

obstacles for the patient equipped with

this invention.

DESCRIPTIVE LEAFLET SENT FREE-

Two Qualities,
18/6 and 28/6 per pair.

S. MAW, SON & SONS, LTD.,
(G.P.O. BOX No. 64),

7-12, ALDERSOATE STREET, LOIND01, E.C. 1.

"Beigravia" Roller Crutch..
IA. & H." Reg. Patterns.

Sec La<rncct, April 7th, 1917.

T ItS is an improved Crutcb, possessing great advantages ovcr
jex if'ing patterns. Th'e base is made lu the forni of a relier,

whicli greittly increases the eomfort and speed in walk.
ing. at the saine, tinte decreasiflg
the tendency to slippîuig. It is
covered with indiarubber, wvhich can
be easily replaced wvhen worn. T'he
arin piece iii of the bridge type, over
whjch i stretcbed tubular *webbiÎng
stuffed mith hiorse hair. This, b'
found verY comfortab]e in use, and
the fact that it is veiitil'ited pre-
Vents the excessiîve perspirationi in
tic axilhe of %vhich sol iany patients
conîiplain. 'The band piece is ad-
justable, so that the patient mnay, if
desired, take the weight of the body
on the arms instead of the axillie.
The average weight ot a pair, Model

S A, is only à lbs.

Further, the "Il elgravia ' Cruteli,
.~beiiig coiîstructed in the formn of a
S square. ii stroiîger tuait the ordinary
S Cruteli. Tt i made lu twî. modeis-
S pattern Il A," as described, aud
S pattern B," whicî lias ail the ad-

vantages ut the IlA" Modei, aud, auum
in additin, is made easiiy adjustable
for fieiglt. 'This la ait exceptionally
useful Cruteb for lbospitais and

ýsimilar institutbions.
A

PRIC ES:
"Beigravia" Cratch, Model "A," 15/6 per pair.

el Il Model Il B," 18/6 Il

ALLEN &' HANBURYS, Ltd., LONDON,
surigica! 3118truilîents alb lîppItanicco,

48, WIOBR0>]RM sTiriasi, W-.1

CHAS. HEARSON & 00.8S SPECIALITIES.
Apparatus for Bacteriological, Pathological,
Physiological, Chemical, Venereal, and Public 1

Health Laboratories.

New Catalogue, 1918, printed in Five Languages,
forwarded on application.

FAO TORY AND SHOWROOMS-
Bi«ti,rîol lgw àlI licabatol.Coltitb 

or

68, WILLOW WALK, BEflMONDSEY, LONDON, S.E. 1.

CRARLES HEAIRSON & Co»., ]Ltd., 235, Imegiit st., .1

DUROGLAS
STAR A BRANDn High Quality

Resistance Gtassware
il for ail

TWICE

BACTERIOLOGICAL
PURPOSES.

ANNMAED

s

BAIRD) & TATLO)CK (London), Ltd.,
14, Cross Street, Hatton Garden, B.

I'\ LiSurgical Tools
I ONflQŽ NANUFACTUED

MAYER & MIELTZEIR
have a reputation for 1qa 1mt y extending over

lialf-a-cetitur)

Catalogues on request.

MAYEIR d& MiVELTiZEmR,
71, OT. PORTLAND STREET, LOMDON, W. 1.

Teiegrams:Il 'TREuttE, WFso." Teleplioiie: ( RIARDs 5574,
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