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PREFACE U

8

THE aim of the author in writin'gthis.“ pocket text-book ”
~ has been to supply a short, concentrated treatise on the science -
. and art of obstetrics, a work that the ‘student and junior

practitioner may find of use in attendance on’ lectures or in
everv-day practige.

The physiology of pregnancy, of labor, an,d of the puer-'A
perium has been dealt with rather full), before the considera-

tion of ‘their paghology~

Normal labor and the more fréquent. dlfﬁcu]tles ha\e been
dwelt on at some length, while the rarer conditions and more
_complicated operations have been described more- in- outline.

In order to-condense. the work as far as. possible the con-
sideration of the physiology and pathology. of- the newborn
s been (]lspcnsed with, these subjects heing discussed fully

in the volume qn (0 Ped)atncs ” belonging to this series.

To increase the, practical- usefulness of the book, a a-special

effort has been made to combine conciseness with cleamess,
angl to keep it within a convenient number: of pages.

The standard works on obstetrics have been largelv dm\;n

from ‘particularly those of Jewett, ‘Hirst, Playfair, ete.

The . author takes this opportumtv -to. acknowledge his
indebtedness to Dr. F. Morley Fry for his advice and assist-
ance in correcting proof and to Dr. B. B. Gallaudet for his

' pmnstakmg work in- edltmg the book. .

MO\'TREAL, CANADA




a N A
— . . . - . oo N !
. ~ oy ' '
. .
. N L4 ! - ’ ‘r ' .
b . i . . .
P . f . . . ° . s
. P T
. N R R . : ‘
- ) ’
: . : . ] R .
e . . /
! . . Lot
i . - . . . Y - ;
- - ~

l . :
, A ’
' R B
' : e o
) ' t
. ' © .
R .
) K . .
H .. ¢ .
i B
K . K . ¢ o
— . . g e ke




CONTENTS.:

MENSTRUATION. /

Deﬁnmon cause; stmctural changes ; onset~ character duration;

menopause...,..........‘ ,
OvrraTioN : Graafian follicle; ovum; maturation of ovum ; corpus
luteum ; ovulation’ and menstruation ‘ y
- ‘ PREGNANCY (Normal). -

. EMBRYOLOGY: Impregnation and conception ; semen ; fertilization
: of the ovum; development of the decidua; reﬂud, vera ;

velopment of the feetus; " segmentation ; blastodermic vesncle,

the placenta; structure; villi ; capillaries; placenta and mem-

_ branes at term ; functions of pla.centa ovum at dnﬁ'erent perm(k

of pyegnaney ; foetal ‘circulation a

CHANGES IN MATERNAL ORGANISM : _ Uterus; mcre%e,m size 37

. alterations incervix, vagina, and vulva; changes in breasts;

alteratlons i other than the generative organs; line albicantes

‘DURATION OF PREGNANCY: Date of fruitful coitus; rule for deter-
mining ; height of fundus uteri; date of quigkening

DIA&NOSIS oF PREGNANCY: First trimester: suppression of men-

. ntems, second trimester: feetal . movement; uterine souffle;
. fetal heart-sounds pigmentation; ballottement; third tri-
mester : pressure—qymptoms, varices dlsturbancaof respiration
a.nd dxgestlon foeta] movements; strize; seitling’; summary of

°5

Jlayers of decxdua decidual cells; ‘changes:in the ovum ; de-.

cleavage; development of the membranes; amnion; yolk-sac;’
allantois ; nrachus; umbilical cord; chorion; development of

changes in shape and structure ; relation to pelvis and “abdomen;

struation’; nauses and ‘vomiting; mammary changes; vesicak
irritation ;. nervous. disorders; softéning of cervix; violet dis- .- -
coloration of vagina; softening and enlargement of body’ of -

- 21-38

'%8-44

44,45




<
s

o S e
6 - CONTENTS.
- o - v . . ' PAGE
~diagnosis; differential diagnosis of pregnancy; diagnosis of
parity or nulliparity; diagnosis of life or death ofchild . . . 4554
HYGIENE AND MANAGEMENT OF PREGNANCY: Diet; exercise;- L
clothing; bathing; care of breasts; care of other organs and
- flipctions; examination . . « . . . ... . .. ... ... O4-B6

OBSTETRIC ANATOMY.

ANATOMICAL ELEMENTS IN LABOR . . . ., . . .. .. .. - 56, 57

TrE UTERUS: Walls; muscle-fibres ; uterine segments ligaments;; - ‘
peritoneum ; - relation of full- term uterus to contiguous structures  57-61
THE PELVI-GENITAL CANAL:. Bony pelvis: general'description; ) -
P joints; mobility of pelvie joints.; false and true pelvis; inlet;
- superior strait ; inferior strait; outlet; cavity of gelvis; lat-
eral grooves; plan% of pelus, pelvic (hameterﬁonjugate 3
. transverse; oblique ; measurements: inclination of thé pelvis; '
) soft parts of the pelvic canal : muscles ; rectum ; pelvic floor ;-
; . . segments of ﬂoor fascia ; permeum parmnent -axis; other . =
. ’ ~'axes ...................... « .. 61-76

. THE F®rvs:- Mature fetus; the'head: vault ; base;.snmres;
- fontanelles; obstetric landmarks: diameters of feetal head ; cir-
cumferences of planes of feetal head ; moulding of head’; im-
‘ »pogt(’lnce of flexion of head; feetal trunk: diameters; mobilisy
' of head and trunk ; posture of fetus ; presentations ; cephalic,”

pelvic, somatic; positions; vertex, face, breech, shoulder;

centre of gravm of feetus; feetal movements. . . . . - - - - 76-96

MECHANISM AND OOURSE OF ¥ORMAL LABOR.

T (JENERAL Dm‘mlnonq AND Errorocy: Eutocia ; uncomplicated
‘vertex presentatlons, primigravida; primipara; multipara ;
} stages of “labor ; duration of normal labor ; cayses of- ‘the onset
[ : - of labor ; forces of labor; uterjre contractions ;. pains; retrac- C
i . tion; polarity; contraction of. abdominal muscles and dia-
) ’ phragm; gravity . ... . . . ., . T el e e .. 962102 .
v o LABOR-——FIRST STAGE: Pqemommry signs and symptoms; charac--
- tenstlc signs and symptoms of "the onset of labor ; mechanism
. o of thefirst stage dilatation of cervix; hvdrostatlc pressure of
S the bag of waters; action of longitudinal fibres of uterus; rupt-
ure of membranes; presenting part of feetus as dilator; dry .
Jabers; osuteri; initial la.bor-pams reflex: vommng, anatomy ‘
ofsoftp'u'ts e [ >S5 (7




. CONTENTS. Y SR
B iy S
“1.ABOR—SECOND STAGE: Mechanism ; head movement’; descent ; C

" flexion; mternal‘ rotativn ; extension ; restitution or external .

_rotation ; delivery of the trunk pains; sufferings of woman ;

“after the birth of the child; moul@no of the fetal head;

caput succedaneum; anatomy . .. . . ... ... ... 104—11()
LABOR——THIRD STAGE: Separation of placenta, separation of :

membranes ;. cxpulsion of placenta 'and membranes; retro- ‘ L

placental hemorrhage ; completlon of labor; blood lost in - :

labor..s.,. Ce e T e

'MANAGEMENT OF NORMAIL LABOR.
OBSTETRIC ANTISEPSIS: Antiseptic agents ;”chemical antiseptics ;
‘the obstetrlcnan,‘ methods of sterilizing hands, the nurse; -~ 7
thepatlent 1191"3

PRBPARATION' For LABOR: On the part. of the physician ;-
obstetri¢ and contents'; labok-room ; linén ; vulvar pads; -
‘binders ; laBpr-bed-; anwsthetics in labor R § 8§

MANAGEMENT OF\THE FIRS‘I"'STAGE " Preliminary conduct of ‘\;_.,__ -
- the physician ; ol ic examination ; palpati ; auscultation ;
vaginal examination; ing the exam atlon, ruptur :

e ofnembramﬁ e et

'anzesthesm, permeal stage' Jaceration of permeum at S
"moment of delivery ; delivery of head; delivery of shouldens HEN
immediate care of child; the cord . . . . . . . . J3/-I40
MANAGEME\T OF THE TaIRD STAGE: To - insure ﬁrm uterine -, "
contraction ; laceratwns,v expulsxon of placenta" Credé’§ -

method of expressxon retractxon of ‘uterus ; final measures - 141 14.. .
/ o .

»  THE PUERPERAL STATE. ,

. ANATOMY"OF THE PARTS IMMEDIATELY AFTER LABor: The - v -

uterus ; vagma' vulva ; bladder; pentoneum abdomlnal oo T
Cowalls LU, L e 143—14)

PHYSIOLOGY OF THE PUERPERAL Pmuop Involutnon lircula-
tory system ; ‘urinary svst ;  sking; dlgestlve apparatus' S o
" lactation ; mammary glands; - lostrum milk: - 150 o
MANAGEMENT OF THE PUERPERIUM:: Lyingtin room ; gémtaha . ')' '

care- of bredsts; nursing; nipples; eontramdxcatlons to suck-"77
hng, after-pams visits of -the physnclan 5 mfant’s tempera- _ .
“ture . T I

.« e




R - C'ONTENZS

\

PATHOLOGY OF PREGNANCY.

. P,
_Tue Decipua: Acute and chronic decidual endometritis;.atrbph,y 154-§6 )
TAE FaeErar AppeNpaces: Oligohydramnios; hydrammios; .
amniotic bands; premature rupture of amaion; alterations in “
i h character of liquor amnii ; vesicular mole; anoma]ies of pla-
- ~ ©.centa; diseases of placenta; placéntal apoplexy; placenmlb'
e tumors and ‘wdemu of placenta; abnormal length of cord;
. coils and knots of cord; hernia into cord . . . . . . . . 10()—163
Tue Fetus:. Teratology ; fetal mortality ; elephantiasis; ana-
" sarca ; -ichthyosis; rachitis ; syphilis; tuberculosig; contagious
diseases ; feetal death . e e e e 1()0—169
i, ’ l’AT}ioLOGY oF THE PREGNANT WoOMAN: Vances~ cedema;
k ‘ . prurltus leucorrhaa ; veﬂetatums; retroversion zull prulapse
“of uteru_s endocerviuﬂs tumors; mammary abscess ; exces-
o ol sive secretion of milk; eczema bf the nipples; gingivitis; .
o * " dental caries; pwrotlus ptyalism ; mdmestlon constjpation ; -
diarrheea; vomiting ; pernicious vomiting; uterus; hemor-
‘rhoids; lrrnablhtv of the bladder ; hematuria; albuminuria;
i . ' ~ .+ kidney of pregnancy ; .acute and chmmc_nephnth cough
i B S ~dyspnoea; pneumonia; phthisis; cardiac disease; heart- mar- X
k .{ . murs; enlargement of thyroid gland; neuralrrxa neuroses ; o
é o . lnfect.ous diseases™. . . . . . . . . e . 169—'188

. . Toxmnm\—Ecm\mcIA SymptomS' deﬁmuon frequency ; pre- « .
) - monitory symptoms; the fit; etiology ; pathol()glcal anatomy ; - :
treatment .'.._..............,.....,188—194
, 'ABORTION “AND | PREMATURE LaBor: Definition; symptoms;- .
. " ; pithology; - etm]ogv, diagnosis ; treatment, missed abor-
tion ; miscarriage ; missed labor ... . .. . .. .. . 194-201 -
EcToPICc - GESTATION : Deﬁmtlon, frequency; varieties’; tubal '
pregnancies ; termmatmns’, tubal ‘abortion;, etwlogy. path-
ology ; symptoms; treatment ; remova.l of sac; techmque of

operatlon. T R 202—209

&
e

PATHOLOGY -OF LABOR. " '
DysrociA: DUE TO MALPOSITIONs OF THE F@ETUs: . Occnplto- e T
. posterior cases ; face presentatmns brow presentations’; breech = = .
presentations ;.-arrest of breech at the brim’; rapid extraction.
_ of trunk ; delivery of the’ after-commo head; transverse pres-
. . entatxons pfo_lapse of. the feetal limbs; plural births . . 209 218

. - i L. . .
‘- ;

TN, : ARSI B




- ' . ) . - -

o
£

- ’ . . ~

o .
e AP . CONTENTS. 9
. . . ) . R ’ PAGE
DYSTOCIA DUE TO ANOMALIES 0F F®ETAL DEVELOPMENT : Over- ‘
growth of futus ; premature ossification of skull; hydrocepha- - '
lus; encephalocele ;” meningocele ; hwlrencephalus tumors of .
trunk ; anemeplmlua, deuble monsters . ... .. ... . .2}-253
" D¥STOCIA’ DUE TO ABNORMALITIES OF, THE FATAL APPENDAGES : CY
Short cord ; prolapse of cqrd ; coiling of cord aboiit faetal neck ;
placenta prievia ; accidental hemorrhage:; prematuxe .separa-
tion of a normally situated placenta; retained pl.xcema, ad-

MATERNAL Dysrtocra: l’reupnate Iabor ; del.wed labor ; uterhie 4
_inertia ; anomalies -of the pelvis; pelvlmetrv H anom'nlu.a of
uterine development; atresia and’ ng.&‘ ity of cer vix; mlpd(tlon
of anterior lip of cervix;" “displacements. of the uterus; pro- '

" lapse; abnormal conditions of vagina, viilva, and, bladder ;

uterus ; inversion of the uterus . ... .. L

PATHOLOGY OF, THE PUERPERAL PERIOD.

HEMORRH,—\GI-LS DURING THE I’(’ERPE};]UM: Post-partum hemor-

rhage; secondary hemorrhage; hematoma .. . “. ... . . . 3122318
SUBNVOLLTlov Etiology ; diagnosis; treatment . . .. . . .318-320
ANOMALIES AND DiskAsEs OF THE NIPPLES axD BREAsTs

Qupemumerary nipples ; inversion - of the. ‘nipple ; 'absence of -

mammee; hypertrophy of mamme; superniinferary mammz; .

deficient milk-secretion ; pnl'i'gu]actia ; ‘galactorrheea ; engorge-

ment of the breast ;.sore mpples mastms manimary abscess ;

INTFRCLRRENT DISEASES IN THE PUERPFR!UM Miscellaneous
diseases ; malaria; puerpefal aemla hemorrhmds' diseases
" of-the: nrmaryol‘gans nenritis ; myelitis ; cerebra} hemorrhage:
and embeolism ; pherperal msamty ; sudden deathy pulmonnry o
embolism and thrombosls entrance of air into uterime sinuses ; ;

OBSTETRIC OPERATIONS
Eplsxotomv immediate repau' of vagmal and permeaL laceratmns He

herent placent.: e e e e e e e e e e 233-208,'

tuniors of genital canal and newhbormg organs; rupture ()% .
68-312

.arrestoflactatlon ) : e 3"0—332

fever other than septic ; puerperal septlc mfectlon . R 332 361"‘




=

L
T A At




OBSTETRICS.
o ME;‘IH'?;ATION."

. MENSTRUATION i$ a periodic discharge of blood and mucus
. from the uterus and the Fallopian tubes of the woman during
the period of sexual activity—i.‘e., from puberty to the meno-

use. . . . .
paThe’ cause of menstruation is unknown. Many theories have
been advanced ; but all that can be said is that nervous influences
proceeding from the sympathetic nerve-ganglia in the lower
abdomen and pelvis periodically bring about a condition . of -
«congestion of the sexual organs.

It is presumed that the function is analogous to “rut” in the
lower animals, and' that from the erect. posture of the woman,
the pelvic congestion results in blogdy discharge. : '

Structural changes: According tg Leopold, the intra-uterine -
mucous membrane becomes thickened and softened dlmost to
liquefactiony but remains practically intact throughout, while

it is quite distinct from the paler muscular tissue of the uterus. ..

The uterine glands are swollen and lengthéned. In the super-
ficial portion of the efidometrium fs an enormously distended -
. network of capillaries. As the venous return is slower than
- the arterial supply, there occurs a’ diapedesis of blood. This
- blood, along with an excess of mucus from increased activity
.of the uterine glands, forms the menstrual discharge. ;
The onset of menstruation, or puberty, varies in different
- countries, occurring earlier in southern than in northern cli-
-, mates, Generally in temperate climates it appears about the
fourteenth year. It is more likely to come on- earlier in- city--
bred. than in country-bred_girls. S ' ‘
| Character of the flow: The flow .is chiefly composed of
** blood, but also contains mucus and epithelial detritus, .
- Tt has a peculiar odor, which is more marked in brunettes -
.. 2—Obet. | » o L




18 ’ MENSTRUATION.

than in blondes, and is caused by secretions from the sebaceous
- glands at the vaginal outlet. :
‘ -7 The discharge is dark in color, as a rule does not clot, and is*
1 ‘ alkaline id reaction. - : . o
o : . ' Duration and quantity: Menstruation lasts from three to
Lo - seven days. As a rule, it occurs every twenty-eight days.
i T The actual quantity of the discharge is from four to six
' ounces. : : L -

Menopause: Menstruation ceases in the forty-fourth year.

- usually ; but there are many exceptions. As a rule, a woman
e " menstruates during a period of about thirty years. ' :

‘ The cessation of menstfuation is termed the ‘menopause or
; . - - climacteric. S o .

a

(S - Ovulation: By this term we designate the process of forma--
P tion, development, and discharge of a mature ovum from its
Graafian follicle in the ovary. =~ .
' . The Graafian follicle is derived from the germinal epithelium
o o on the surface of the ovary. These cells, becoming isolated in
L ‘ the stroma of the ovary, develop a special containing mem- -
!: ‘ brane from the theca folliculi, which becomes divided into two
D layers, the tunica fibrosa and the tunica propria. The epi-,
‘thelial cells develop and line this niembrane, forming the mem-
I_ : brana granulosa, and a fluid, the liquor folliculi, distends .the
; . cavity.’ - S _ ;
i - One of the epithelial cells of the membrana granulosa be-
T ~ ~  comies more highly-specialized, the ovum, and is surrounded by
. an aggregation of cells, the discus proligerus (Fig. 1)... ¥
W . - It has been calculated that at birth each ovary contains
i "~ 35,000 immature follicles. ‘These do not develop till about the
el time of puberty, when one or more rapidly mature and rupt- -
I _ ure.- The escape of its contents takes place each month, the
oo . process being repeated. .-+ . o - '
’ As the follicle matures it approaches the surface of the ovary, .
the liquor folliculi increases till it points at the surface, rupt-
. ufes the tunica propria and washes out the ovum surrounded
~Xby its discus proligerus. . X o -
' The ovum is then swept. into the fimbriated extremity of the
Fallopian tube, through which it passes into the cavity of the
uterus, Y : L

-/




MENSTRUATION. ' (31 9

The ovum: The immature ovum .is a simple epithelial, cell
without a cell-wall, but having cell-contents—i. e., the yolk, a
nucleus termed the ggrminal vesicle, and a nucleolus called the
germinal spot (Fig. 2). It early develops two walls, the outer,
‘termed the vitelline membraune; the inner, the cell-membrane.
Between thése walls is a clear area, termed the zona pellucida.
- As the ovum matures previous to its escape from the Graafian
follicle its germinal spot approaches the cell-membrane, where’

5.

@

_Development of the Graafian follicle: KE,germfnal epithelium, from which
Pfltiger’s tubes, PS, in ovarian stroma are developed ; So, ovarian stroma ; 4,9, small
vessels; U, U, Eriminveova; S, sipace between membrana granulosa and ovum ; ‘Lf,
Liguor folliculi; D, discus proligerus; Ei, ripe ovum, with-germ-vesicle and ger-

nal spot (K) ;' Mp, membrana pellucida; 77, muscular sheath of follicle; Mg, mem- -
brana granulosa. (Wiedersheim.) o . ’

= it seems to disappear, and a portion of the otvum is extruded,
known ‘as the first polar body. After.a stage of quiescence
the process is repeated, and a second polar body is extruded.
‘Then appears a new and smaller germinal spot, termed the
- When these phenomena have taken place the ovum is mature
and the Graafian follicle ruptures, ~ =~ = - :
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The corpus luteum - Afler the escape of the ovum the rupt-
ured Graafian follicle becomes filled with blood, which clots -
and a fine capsule develops around it, which gradually becomes
thickened and thrown into folds. This formation is termed the
corpus lubewm, from its yellow color. Should Pregnancy not
occur by the twenty-eighth day it shows on the surface of the
ovary merely as a fibrous lamina in a little pit, :

But in pregnancy, tfrom the Pprolonged congestion, the corpus
luteum has a much greater development, Forty days::ﬁ'ter

N 1

: Triangular bit of ovarian stroma cut from ovary ; Magnified to show Graaflan
follicl_e and ovule: 1, epithelial covering of ovary;"2, tunica albuginea (fibrous);
4,3, different Tts of stroma 4;-Graafian ollicle (tunica fibrosa); 5, raafian vesicle
Or ovisac; 6,6, tunica granulosa; 7, liquor folliculi ; 8, vitelline membrane, or zona
pellucida ; 9, granular vitell » OF yolk; 10, germinal vesicle ; 11, germinal spot. .

color. A month after delivery it is reduced to a small mass
of fibrous tissue, ) ' L _' :
- Ovulation and menstruation : Neéither ovulation nor menstru-
ation is dependent on the other. . * .

- Both depend on the same cause, a_periodic nervous excita-




- IMPREGNATION AND CONCE#®TION. 2

tion and congestion. Asa : rule, they do oceur synchronousl_y ;

but Leopold has proved that ovulation has taken place in the_

- intermenstrual period.

Preguancy has been known to take place before - the onset ..

of menstruatlon and after the climacteric.

I 'PREGNANCY (Normal).
| EMBRYOLOGY. . TR

Impregna.tlon and Conceptlon.

- The- propagation of the species requlres the union of tﬁe
vital elements of the:two sexes.-
In the act of copulation the male deposnts within the female
. a fluid, the semen, which contains the vitalizing element.’

The semen is a white, viscid, dense fluid havmg a peculiar
odor, secreted by the testicles of the male.. It consists of water,
albuniinous .matter, salts- of lime and sodium, and contains
pumerous peculiar organisms called spermatozoids.

These spermatozo:ds form the essential fecundating part of

the semen, are about ¢ inch in length, and resemble the tadpole *
of the frog. Each one is made up of three parts ; head, middle
piece, and tail, and is capable of very rapid vxbrabory move-

’ men (Fig. 3). -
er emission, if in proper surroundmgs, " Fie. 3.

the organisms retain their vitality for acon-~
siderable ‘time. Excessively acid or alka-
- line fluids destroy them.

While pregnancy has: been known to
“follow the deposition of semen on the ex-
. ternal genitals of the female, as a rule,
- thé acid mucus of the lower vagina proves -
- fatal to the spermatozoids. - .

~ At the crisis of the sexual act the semen
is usually deposued in the upper portion of
 the vagina, into which, the cervix projects. = Spermatozoids.
Hence the spermatozoids find ‘their way into

.
-

the cavity of the uterus, and. ultimately reach the Fallopmn

tubes.’ They have ‘been found on the surface of the ovary
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- ~ As a rule, the meeting-place of the spermatozoids and ovum
Vo .= isin the Fallopian tube. . Many claim"that the normal place
% E ’ of meeting is the upper portion of ‘the uterine cavity ; and it
§ B is not infrequent that they come in contact on the surface of

" the ovary or in the abdominal cavity (ectopic gestation). If
the ovum is discharged at the height of the menstrual conges-
tion, it probably does not reach the cavity of the uterus for
some days. Hyrtle found the ovum in the utérine extremity
of the tube in a girl who had died on the fourth.day- of men--

b struation. ’ i ‘ - ) .
P Pregnancy is more likely to occur after copulation during the
i ~ first eight days‘succeeding the cessation. of menstruation.

P " Fertilization of the ovum: Of the large number of sper-
matozoids deposited in the vagina, but few probably come into -

<~

. . Fie. 4.

=Py

Forz_nation‘ of polar globules in ar.beria; gla.cialis: Sp, nuclear spindle; Py, first
p(;la)r globule; Spg, second polar globule; jp, female pronucleus. ~(After O. Hert-

contact with the ovum ; and of these, but a single spermatozoid =
actually takes part in the fertilization of the ovum. o

* " By friction with the walls of the tube the cells of the discus
proligerus-disappear and the zona pellucida becomes surrounded
 with an albuminous covering which seems to attract the sper-

matozoid.” ~ . ' o -
The successful spermatozoid, after penetrating the zona pel-

B

P A
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 lucida, comes in contact with a projection of the protoplasm of
the ovum and its tail disappears. The head then penetrates

> the cell-contents and disappears, to reappear subsequently as a ..

- small round body, the male pronycteus (Fig. 4). Finally the
male pronucleus and the female pronucleus unite; and concep-
tion has occurred. Thus the life-history of the embryo, feetus,
and infant begins. = . T ST

.<_Developn'1ent of the Decidta.

.While the above-described processes have been taking place,
leading to the fecundation of the ovum, preparations have been
in progtess for the lattgr’s reception and nourishmént within
the uterine cavity.” - . Sl

The mncous membrane lining the body of the uterus becomes
much increased in thickness, its glands enlarging in all dimen-

- sions. . The lining membrane of the uterus during pregnancy
is termed the decidua. P R
The ovam when it reaches. the uferus thus finds that a soft

* bed has been prepared for it. = If soon settles and becomes

adherent, as a result of certain amaeba-like projections (villi) -

.

; »

which have formed on its surface.” L )
The ovum once fixed, the decidua proceeds to grow up
around it, completely imbedding it and thus shutting it off
- from the uterine cavity. ' o .
. Subdivisions of the decidua : The decidua lining the uterine~ .- <
cavity is termed the deciduo vera ;.that portion on which the
ovum has come to anchor, the site of the fature placenta, is -
, ¢alled the decidua serotina ; while that portion which grows . -
1(11«2 ang). surrounds’ the ovum. is named the decidua: reflexa . N
lg. . . B B . . - " . ’
_ Coalescence of reflexa and vera: As tK
.distends the uterts, the decidua reflexa £omes in contact with
the  decidua vera throughout. As a/result of pressure ,the
* -outer layers-of both reflexa and vers then. undergo consider-*
‘dble atrophy. This takes place about the fourth month of
gestatl_on. . L o f S ;i“.
‘Ldyers of the decidua: The development of the decidual
- glands leads to certain chapges in the conformation. of the
~ decidua. * These glands, dilated and straight toward the sur-

e ovur grows and

,-
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face, become more dilated and tortuous as they pass downward
“to the muscular uterine wall.. As a result, on section the .
decidua can be seen to be composed of layers of differing com-
pactness. L o S
The superficial layer is quite compact. Below \éhis' isa
layer which, on section, has a reticulated appearance, the so-
‘ Fie. 5.

Semi-diagrammatic outline of an anteroposterior section of the gravid uterus~
and ovum of five weeks: a, anterior uterine wall: b, posterior uterine wall; ¢, de- -
cidua vera: d, decidua. reﬁgxs.; €, décidua serotina; ck, chorion with its villi. .
(Modified from Allen Thomsbn.). . .

e

,‘ called spoh'gy laye,f',' or ampdllary stratum ; ~Wh§1e- below this

again, in contact With the muscl¢g-wall of the uterts, is a com-"

~pact layer ternied the stratum cempactum (Fig. 6).

The spongy layer is of prime importance, for it is through
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this layer that the line of separation runs, when the decidua sero-
tina and the decidua vera are cast off with the placenta and
“membranes at the conclusion of labor. _

In fact, the decidua ‘may be compared to a cake, which is -
composed of two compact layers, -between which is a layer of
jam. If the attempt is made to separate these two layers of
cake, the line of ‘separation will. run through the jam (which

Fic. 6

—_—— _=

Section through)the decidua: @, amnion; b, chorion; ¢, decidua; d, uterine - ' :
muscle; ¢, line of separation in the cellular layer; f, cellular layer; g, glandular ’ \
layer. - (Friedlinder. - - o

. corresponds to the spongy layer of the deé(.lfia), a considerable
: portion of which will come away ‘adhering to the top layer of
the cake, while some of it will still be left on the lower layer.
Decidual cells: -Not only do the glands of -the "decidua
hvpertrophy, but the interglandular structure as well ; and in
it are developed large epithelioid cells, known as deciduat cells.
In microscopic sections of placenta or membranes these cells
are characteristic of decidual tissue. : oo

- \
. Ghanges in the Ovam; Development of the Foetus. . -
The impregnated ovum is at first a simple cell. - ¢ R
.. Tts wall'is the vitelline membrane ; its contents, the granular =
vitellus; -or yolk, and a nucleus; which latter is a complex

A v
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structure formed, as we have seen, of the male and female
pronuclei, and the remains of the germinal vesicle.

The next change is known as segmenta.twn First the
nucleus divides, then the yolk, thus forming two complete
cells within the vitelline. membrane. These two cells then
divide into four, these four igto eight, and so on, until a gréat.
number have been formed. (l\f ula stage Fi xg. 7)., L

Dmgum showing first suges of segmentation in a mammalian ovum. (Allen
mpson, aﬂ:er E. van Beneden ) .

s
4 ©

. The first dmsmn results in. two ce]ls, which' differ somewhat
both in size and appearance. This difference is perpetuated, -
so that as a result of their further division two groups of eells
differing in size and appearance are formed.™
- The %izrger are termed epzblastw cells, and the smal er hypo—
}blastw cells.

- The blastodermc vesicle : Th&e two sets of cél]s then ar-

emsa]ves in a special manner; the epiblastic cells com-

ndmg the hypoblastlc cells which eollect ina
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v ' following_s fon (rabbit’s ovum): ep, epiblast: K
i, B, stags folewing emmertaion (BB IO Syt A
ing has closed. : . . . . . . ;-

+ roughly spherical mass (Fig: 8). - Between these two layersof =~
- cells a little albuminous fluid begins to accumulate, separating - = . *

them from one another except at one spot. The fluid rapidly = -~ .
- Fre. 9. e

o

. 2, 20na pellucida; ep, epiblast; ky, hypoblast b, cavity of blastodermic vesicle:

3
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collects, and the ovum now forms a diétended%vésicle, termed ﬁ
the blastodermic vgsicle. i ) :

At this stage the epiblastic cells completely line the blasto- 3

. . dermic *vesicle, while the mass of hypoblastic cells having
become distended by the accumulation of fluid'is flattened and .
: p out over a small area of the epiblastic cell-lining, the
'~ central "portion being thicker than the periphery (Fig. 9). -
is thicker part is the commencement of the embryonic area.
is only this part of the-blastodermic vesicle which is con-
- cerned in the formatian of the embryo ; the remaining portion
‘being the non-embryonic part, and concerned only in the for-
mation of the amnion and the umbilical vesicle, as we shall see. "

’ he pﬁmitivé epiblastic éells'berijihéral {o the thickened layer
of hypoblastic cells now disappear, leaving this portion of the .

‘er.illo. .

Transection of eighteen-hour chick embryo, showing beginning of medalls '
e gﬂl)]ove' a.n()l ‘the three: layers: a, ectoderm; b, mesoderm; ¢, entoderm; (Mantorg
collection., L AT h - \ 3

wall (if otie could look, as it were, through the vitelline mem-
brane) somewhat-clearer (area pellucida). - .. ’

 The hypoblastic cells now appear as a darker streak-in the
area pellucida, termed the primitive streak; which then devel--
ops with a groove known as the .primitive groove, which is the -
first evidence of the formation.of the embryo, indicating, ap-. .

o proximately, the position of ‘the future vertebre. . =
" “Cleavage of the.hypoblastic cells : If a section be made throug%

this streak, or groove, at this period(Fig. 10), the hypoblastic .
- cells will. be found to have separated into two layers,termed — -
- respectively the ectoderm (permanent’ epiblast) and the ento- -
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deM (perﬁAlanent hypoblast) ;. Whrile.b‘et‘wéen them "another , - = -

layer has formed, derived in part front both, termed tbe~mespfj .
derm (mesoblast). . oL e T .
Cleavage of the mesoderm: In the course of time this meso-
derm-devel6ps-lateral reduplications and divides into.tWo Tayers, )

the parietal and the -Visceral layers, inclosing spaces.. "The
parietal layer unites~With the ectoderm' to form the somato- -
pleure ; and the visceral layer unites witlr the entoderm to form
the splanchnopleure. . °~ - | ' L :

The space included be‘twqe.n the two leaves of tl;lé,CIGft meso- <.
“derm is the primitive body-cavity, or ccelom, which afterward - IR
~ becomes-the pleuroperitoneal cavity. . . T T

» N -

.

=  Development of the Membranes. . PO

" The ah;nion : The embryo .now sinks toward the centre. of .
the ovum, and as it does so the somatopleure grows up all
o . ¢ = S — . .

. Fee11. " - - - Fre.12. ‘ '

I3

: , o . i —— oy L
. Fig.11.—H, head of embryo; pp,-tafl-portion of pleuroperitoneal cavity; ame, . :
- . tail-portion of primitive amniotic cavity (the primitive amniotic cavity is the hollow ™ - P -
- ‘space inside the dogble folds that rise over the back of the feetus) ; atf., tail-fold of S
amnion; ahf, head-fold of amnion; so, somatopleure ; sp, ?lanehnopleure ; fa, false . N )
dmmion; ky, hypoblast; af, alimentary- canal, communicating with cavity of uv; the B
umbilical vesicle; ZP, zona llucida; 4, commencing projection of allantois. b .
E . 122—The amniotie folds have united, inclos; ng amc.t, the true amniotic
- c&vi_ty:.fa,f&lseamnion,whosemvityamc—,‘mp,i.scontinnous‘with’the uroperito-
neal cavity; af, slimentary canal, still communieating with av, the gifibilical ves-
icle; 4,stem of allantois dﬂaﬁng into a vesicle at z; hy, hypoblast ; , §planchno-
leure, composed of mesoblast and hypoblast, and continuous with:splanchnopleure
. of intestine ; ZP, zona.pellucida. - S . : DR

around it, while the splanchnopleurs sinks with it. Thess
 somatoplefiric - folds thus present two surfaces, one looking
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toward the embryo, the other toward the outer curface of the
ovum (Fig. 11). -

~ As these folds meet ever the back of the embryo they coa-
Iesee, and thus form two distinct membranes (Fig. 12).  The:

_inner membrane, that next the embryo, forms a complete
sac, the amniotic sac, having its origin close to the cephalic and. - - -

caudal ends. This membrane is termed the amnion, and its

* inner surface is derived from the epiblast, and is continuous

with the skin of the embryo, which is also epxblastlc. ) ,
. The oufer membrane, which has its outer surfice composed

of epiblastic cells, then retires toward the outer surﬁa.oe of the o

ovim, to form the chorion.
Primitive gut- and yolk-sac: While these chang% are in

rogress in~ the somatopleure, the splanchnopleure, sinking :

toward _the centre of the ovum along with the embryo,-com-
pletely ‘enveélops ‘the yolk. By bending. sharply inward at a
-point some distance from its origin the splanchnopleure forms
‘a second canal, which is thus lined with hypoblast. The upper
canal eventually' becomes the: alimentary tract; while the lower
. is-the yolk-sac (Figs. 11-14). This latter gradually disappears,

. though it sometimes persists as- a blind sac leadmg from the

ileum, known as Meckel’s diverticulum.

" . The allantois: A portion of the sp]anchnopleure formmg the *
- - wall of the; primitive intestine very early buds outward, projects -

into the pleuroperitoneal cavity, and approaches the chorion.
- This is termed the allanfois; in its substance the feetal blood-

 -vessels develop (Figs. 11-14). - These allantoic bloodvessels - ‘

line the chorion and dip down into the villi. -

The urachus : In the course of development, that part of the ,

allantois in connectlon "with the body becomes obliterated. = A -

. part forms the. urinary bladder, while a ‘portion of it’ persists -
‘as a fibrous cord- mnmng from this viscus to the nmblhcus, -

" termed the urachus.

- . The umbilical cord: "Both the yolk=sac’ and the allantons a;:é .
"+ at one time mc]uded in the'tube formed by the meetmg to- . - -

ther of ‘the amnion on the ventral aspect of the embryo,
termed the abdominal stalk, which- becomes the umbilical cord.

‘The chorion is the permanent outer membrane of the ovum,
and is formed,.as we have seen, from. ‘the somafopleurlc layer,
- its outer surﬁwe bemg eplblastlc and its inner mesoblastlc




. in contact with the reflexa, termed chorion lewe, retrograde and
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.

The whole superficial area of the chorion soon becomes cov-

. ered with little projections, termed villi, which * dip down ” into
and soen become attached to the decidua (serotina and reflexa)

at all points of contact. o _

Each villus thus has an outer surface of epiblastic tissue,
while its core js formed of mesoblast. These villi, as we have
seen, receive a vascular equipment from the - allantois, though
the more recent view is that the capillaries are simply formed
from the mesoblastic tissue of the chorion. Subsequently those

Fre. 13. . Fie. 1. .

m.

D
/1 ///////7//
"/

Fig. 13.—@1, true amnion, its cavity, a.niq.t, begini;ing to ex"'t'en_d with liquor
amnii: fa; false amnion, its cavity, amc, continuous with pleuroperitoneal cavity ;

80.8, folds of true amnion bulﬁ'm% over abdomen and beginning to form sheath over
stems of umbilical vesicle and allantois; wv, umbilical vesicle; 2p, zona pellucida;
A, allantois; its stem is hollow and continuous with cayity of alimentary canal ; at
z it is dilating into a-vesicle lined with hypoblast. o :

. Flg 14.—4, allantois, its cavity now obliterated, it has spread all around, and .
joine

subzonal membrane (composed of  false amnion and . vitelline membrane)
to form.chorion ; uv, remnant of umbilicaﬂvegicle; at, alimentary canal; o,dilated
root of allantois within abdomen, to. form arinary bladder and urachus: m, com-
mencing infolding of epiblast to join cavity'of alimentary canal, and form mouth
and buccal cavity : a similar-notch at the caudal end of the embryo indicates site of
future anal opening ; .8, folds of true amnion forming sheath of navel string, and
inclosing root of allantois and.stem of umbilical -vesicle. (The other letters*have
same reference as in Fig. 13.) ’ o .

villi in contact* with ti:_e serotina undergo rapid ‘deve]opmeut

and proliferation, forming the chorion frondosum ; while those

finally atrophy... .- .

Development of the ?hbenta.

Structure : . The placenta ‘is cb‘iéﬂy composed of foetal tiéué,
the chorion frondosum ; but the superficial layer of- decidua

.;,
¥
M
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serotina separates with it,. and forms its maternal surface. :
Thus the placenta is partly feetal and partly maternal, both.in .
origin and structure.

The villi forming the chorion frondosum are simply tufts of
feetal capillaries covered with two or more layers.of embryonal .
connectlve tissue derived from the eplblast the outermost layer -
being termed the syncmum ‘from its peculiar phagocytic.func-
tion.

These villi branch in every dlrectlon, and, coming into con-

_ tact with the uneven surface of the decidua serotina, often
appear on section to have actually dipped down into it; but
this is only apparent, and does not r@ully oceur (Flg 15)

i hpReady

Fm 15

Scheme of plaeental attachments : Am. ammon Ch, chorion v, nlh, S;
decidua serotina: DSc., sube orionic decidua : h, villi attached to serotma A,
maternal artery ; V,, matemal vem. (After Eden.) :

The maternal ca.p:]la.nes in the superficial layer of the
serotina become enormously dlstended W1th blood thus formmg
sinuses. . - '

* Through the probable phagocytlc actlon of the svncmal ‘
masses on the villi the superficial layer of the serotina and the
walls of the"maternal capillaries are in time absorbed, thus.
permitting  the maternal blood to %cape into ‘the mtermllous'
spaces.




et e e e e e mn ey SEp—— = = m

PLACENTA AND MEMBRANES AT TERM. 33
, 4 A ,

The feetal villi are. then in direct contact with the maternal
“blovd—are bathed in it; but there is no actual connection
between the feetal and maternal circulations;as the walls of .
-the feetal villi and their coverings are still interposed. ~
The maternal blood is carried through the desidua by means. , .
of spiral twigs derived from the uterine arteries ; and is carried , {
away by veins having an oblique direction toward the perito-
" peal layer of the uterus. ' oo » '
. This formation of the arteries and veins in the decidua
results in the absolute cutting off of the blood-supply, when .
- - aterine retraction and contraction bring about the -expulsion - - -
‘of the placenta at birth. o '

Placenta and Membranes at Term.

The placenta at term—i. ., the end of the period of preg- .
nancy—is a soft, spongy, vascular mass, circular in' outline, - <
' thickest at its centre, where the umbilical cord is inserted, asa ~ -
- rule. Its surface is six-to nine inches in diameter; it is from.
one-half to one and one-half inches in thickness; and weighs
-~ from one to one and one-balf pounds. . - T
- .The placenta is fully formed at the third month, though its
- dimensions increase. steadily toward. term ‘and- bear a propor-
< .- tional relationship to thesize of thechild. =~ - -~ |
.. There are.two aspects of the placenta-to be described : first; -
the. feetal, that side directed toward the. foetus ; *secondly, the . - .-
maternal, that directed toward the uterus.. . S e
The feetal aspect- of the. placenta is covered with a smooth ;.-
- shining membrane, which is continuous with that covering the . . =
umbilical .cord and lining the ‘amniotic sac, the amnion.
Beneath this may be seen the large umbilical vessels running .
tortuously on the chorion, and dividing into branches, which . .. ..
dip d?yn at right angles ing6 the villi, forming the mass of the = - -~~~
~placenita. Deeper down the darker chorion may be seen through ek
the transparent amnion. The femains of the yolk-sac may occa- - -
sionally be noted; looking like a piece of putty, lying a short
7+ distance from the insertion of the cord. ~ o S
" The maternal aspect of the placenta is. of a-dark grayish-red
. hue, and is divided by deep sulci into lobules of irregular out-
 line, termed cotyledons. Its surface is covered by a grayish,
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glistening, transparent membrane, which is the maternal por-

. tion of the placenta, and is composed of the superficial layer

of the decidua serotina. Therefore the line of cleavage, when .

" the placenta separates from the uterine wall, is through the
“middle orispongy layer of the decidua.

Around the periphery of the placenta runs a large vein, the

circular sinus or- vein, which- returns a portien of the maternal
. blood from the organ. '

The site of the - pIacenta. in the uterus varies, though it is

~ generally on.the anterior or on the posterior wall.

The functions of the placenta. are many. Itis at once the
lung, the alimentary apparatus, and the kidney of the foetus,

. In'it the foetal blood parts with its carbonic- acid gas and its -
. other waste-products, receiving in return, from the. maternal

blood, oxygen, and the materials neceﬁsary for the nutrition of v

“the foetus

The epithelial layers of the chonomc vﬂh seem to have’
‘certain “powers of both selection and resistance; since cer-
fain-bacilli and drugs pass readlly mto the foetal clrcu]atlon, v
while others do not.

The umbilical cord, which unites the feetus Wlth the p]aoenta '
is formed about the fourth week of gestation. It averages at
term about twenty inches, varying ffom four to eighty inches; -
in. length. Its thickness varies from the size of the. little
ﬁnger to that of the thumb. . Its :sheath is composed of -am- -

". _nion ; it contains two arteries. carrvmg blood from, and g vein
carrying blood to, the feetus, which are imbedded in a mucoid
" substance known as’ Wharton’s jelly. These vessels run in a

splral manner, the twists usually being from right to left.
The gmnion and chorlon, with the shreddy remains of the

h decldu# and the pfheenta when they are examined after de-

livery; are seen to form a sac, which has been ruptured at one

spot, usually at the\,sne -of the internal os, to. permlt the esmpe

of the feetus. - '
The deeidua on ‘the membraues is- somewhat thlcker than :

* that on the maternal aspect of the placenta, since it consists of
~ the atrop]’ned reflexa and the superﬁclal layer of the vera. " It
. is’reddish in color and very friable. '

The chorion can be readily separated from' tbe amnion, each

i of these formmg a dlstmct membrane as far as the edge of the”
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placenta. The - chorion will be noted fo be thicker, more
opaque, and less tough than the amnion, :

The amnion, which is the membrane next to the feetus, is a -

clear, translucent membrane whose chief chaFacteristic is its

tougnness. This toughness permits the sac, when- distended
- with liquor amnii, to withstand considerable pressure, and’

" . enables the bag of membranes to act in an efficient manner as,

a hydrostatic dilator during the first stage of labor. L
" The liquor amnii, which fills the amniotic sac and in which

the feetus is suspended, is ‘a light-colored turbid fluid of a

specific gravity .of about 1010. Its quantity varies from ohe
to two pints in the normal state. Its source is not definitely
known. ' By many it is believed to exude from the maternal
vessels in the uterine walls, but it is probably of . feetal origin.
- Its function is to Preyent thé fetus being pressed upon, and
to allow its free development. _Shocks, due to falls or blows on
- the part of the mother, are prevented from affecting the feetus.
During labor, as has been said, it forms the most perfect di- .
lator of the cervix,-and protects the child from the great press-
_ure brought to bear on the uterine contents during the first
. stage of labor. C T T ;

P

The Ovum ‘at Different Periods of. Pregnancy. |

. Y R . X .

First month: At the end of the -fourth week the ovum
measures about 1 inch in diameter, and the straightened-out
embryo about % inch. The chorion is covered with villi, and
the amnion does not quite fill the cavity of the: chorion, the
space separating them containing a clear fluid.. ’

 Second month : At the end of this month the ovum is nearly
2- inches in- diameter,” and the embryo -} inch long. The
amuion fills the chorion. - The: chorion lwve is atrophying, but
lese l:sl;d is not yet twisted and contains a leop of intestine at
. Third monthg By the tivelfth week the ovum is 4 inches
“in the long diameter, and the feetus, as it is now called, is
about 3% inches (7-9 cm.) in length. -The placenta is corn-
* pletely formed and the rest’ of the. chorion is quite free from -
villi. The cord is twisted and the loop of intestine has been

- withdrawn into the abdominal cavit;

«
o .

i
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Fourth month: At the end of the sixteenth week the feetus
measures about 6 inches (17 cm.) in length. The head is pro-
portionally very large. The sex can beg stmgmshed Lanugo
is present, .
. Sixth thonth: The average length of the feetus is now about

12'inches| (28-34 em.), and it weighs about 23} ounces (676
gm.). - Phe testicles in males are still in the abdorninal cavity.

Seveth month: At the end of this month the fetus meas-
ures in*length 13.75 to 15 inches (35-38.cm.),and weighs 41}
oouiices (1170 gm.). The whole body is covered with lanngo,
except the palms of the hands and the so]es of the feet. The
pupillary membrane disappears. :

.Eighth month: The foetus now measures 15 to 16 mches (39 .
to 41 cm.) in length and weighs 3% pounds (1571 gm.) Lanugo
is disappearing from the face, and the left testicle is in the

scrotum. Ossifi¢ centres are ‘present in the lower epiphyses of - -
the femurs. . The child if born is viable. '

Ninthi month: At.the end of this month, the thlrty-su:th '
week, the fetus averages about 5% pounds in welght At this
perlod if the infant should be born, Hirst considers that.w1th
ordinary care it should certainly live. -

The consideration of the mfant‘at full term, the fortleth
week, will be taken up under the heading ‘Laho¥ ; but it is con-
venient at this pomt to refer tg the. pecu/ﬁarltlw of feetal circu-

- latlon.

o

Petal Ou'culainon (Fig.- 16)

The faatal blood, ‘having'. been oxygenabed in the terminal

villi-in the- placenta, is returned by various branches to -the -
- umbilical wvein.. This is carried along the.cord. to the foetal

~ " body, which it enters at the umbilicus, ,It-runs thence alopg

" the anterior abdominal wall to the under surface of the liver,

-, where it branches, the larger branch ‘emptying into the portal -

.- vein, while the smaller, called the ductus venosts, empties

B dlrectlv into the ascendmg vena cava.

Thus the largest quantity of the ¢ arterial” blood from the
‘placenta must pass through' the feetal liver, where it - probably .
undergoes some changes before entering the general circylation.

‘Hence is poured into the right auricle of -the heart, from the
a.scendmg vena cava, a stream of blood derived. fm_m (1) the




- left auricle.

| ‘the blood enters the left

. posterior end of abdominal

'

_ dugtus venosus ; and (3)

. the inter-auricular sep-

~their unexpanded. con-

‘such a large quantity of -

"-organs of the human foetus at

R F@®TAL CIRCULATION. 3T
hepatic veins; (2) the : Fia. 16. .

the lower extremities of
the feetus along the iliac
veins.

This mixed stream en-
ters the right auricle pos-
teriorly, is guided across

_itbya fold of me¢mbrane, -
termed the Eustachian
valve, through the fora-
men ovale, an opening.in

tum, and thus enters the

- The Eustachian valve,
by directing .the bldod-
current from the right
-ventricle; thus “short-.
‘circuits”’ “ the stream
from -the undeveloped
fetal lungs, which in

dition could not contain-

" From the left auricle

.ventricle, passing thence

Diagram of the cfrcdlatory

fix months: RA, right auricle; -
RV, right ventricle; L4, left
-auricle; Ev, Eustachian valve:
L, liver: X, left kidney ; I, part
of small intestine; a, aortic
arch; a’, its dorsal ;. a’,

aorta: -vcs, supetior vena cavai . ‘
7¢i, inferior vena cava near. its

- junctjon with the right auriele ; ve#, posterior ra_.tt. f infezior cava; s, subclavian
vessels d7 right jugular vein; ¢, common carotid arterjeg” the four dotted arrow-
lines indieate.the course of the circulation; da; ductyarteriosus: an arrow-line
starting at vci indicates the course of. blood-flow wthe inferior cava through the
foramen ovale; kv, hepatic veins ; vp, vena port®; z to »ci, the ductus Venosus ; uv, -
, umbilical vein ; ua, umbilical arteries ; uc, umbilical cord 3 44, iliac vessels. (Allen
Thomson.) .o R N .
" . Lt
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- quantity passing thence to the iliac arteries, from the internal.

. . . . / .
to the aorta. “The greater part of the stream is then directed
through the carotids to the head, a small quantity only con-
tinuing along the aorta. ' '
The venous blood returning from the head is collected in the

. descending vena cava, and passing thence into the right auricle
_ anteriorly, it finds its way into the right ventricle., It is then

forced into the pulmonary artery, whence it passes by another
“short circuit,” termed the ductus arteriosus, emptying into the
aorta just beyond where the carotids branch to the head ; only a

sufficient quantity for their nutrition being directed to the lungs.

This venous blood then descends along the aorta, the larger

pair of which two arteries pass directly to the umbilicus, and

~*_thence along the cord to the placenta. - These arteries within -

the body are termed the hypog&stric arteries.

_Thus the lower limbs of the feetus receive but a poor supply
‘of what:is practically venous blood ; hence their poor develop-
ment at birth as compared with the head, which receives a rich

- supply of fairly freshly oxygenated blood. With the expan-

. sion of ‘the lungs at, birth the whole course: of the circulation
~ changes to that which persists throughout life. o :

v

' ‘CHANGES IN THE MATERNAL ORGANISM RESULTING

.

.~ FROM PREGNANCY. |

. The increase in the size of the aterus takes place chiefly in
‘the body of that organ: . . ' o

2

Thie-cavity of- the body increases in length from 1} inches

(3.7 cm.) in the unimpregnated state, to 12 inches (30.5 ém.);
the width, from 1} inches (3.2 cm) to 9 inches.(23 cm.); the

depth "§anberqposteribr); from nething to between 8 dnd 9.

. inches (2023 cm.). The: jcapacity is increased from nothing
~to about 500 cubic inches (8300 c.cm.). ' ' ‘

: The weight of the organ increases from 1' 61In§¢ (30 gm) to

- - about 24 ounces (720 gm.). . . P
These measuremients vary ,with the size of the,?oetus, the: :

qnantity of liquor ampii, and in multiple pregnancy.

- . This increase'in sizeis a growth, and not a mere. distention,
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. for in eetoplc gestation the uterus is found to go on growmg, up

. to and beyond the fourth month.

' The changes in shape are charactenstlc In the non-preg-
nant - condition the uterus is pyriform, the large end being
uppermost ; and flattened anteroposteriorly. _

In the earlier months. of pregnancy the lower part seems to
increase in capacity faster than the upper, so that the shape of

" the uterus becomes roughly spherlcal while at the fifth month,
according to Webster, the organ is once more pyriform in

. shape, but the widest parl: is lowermost.

. At the end of pregnancy the uterus assumes very mu(,h the

: shape of the non-pregnant organ, the roomiest part being again

. uppermost.

¥ Thusup to the fifth month the mcrea.se/in the mpacnty of

the uterus is chiefly in its lower part; and from tlxen till term
mam]y in its upper portion.

. Muscle-fibres : The marked increase in the bulk of the uterme
wall during pregnancy is mainly due to hypertrophy of ~the
- uscle-cells. Helme states that there is no hyperplasia, but .-
_that the existing fibres increase from seven to elewen tlmes in

length and from three to_five times in breadth.

‘The arrangement of these muscle-fibres will. be: dlscussed -

~later under the heading of anatomy of labor. ' i :
The connective tissue of the uterus increasés in propomon

" to the muscular. There exists a true hyperplasia of the con-

.. mective tlssue, which begms in the nelghborhood of , the blood-
< vessels: .. '
‘The- arteries of the uterus beoome markedly mcreased in -
calibré and length. At the placental site there is a spiral -
- arrangement of the arterial twigs, as they penetrate ‘the uterine ’
*decidua’ and empty into the lacunze. he veins, become cor-

'mpoﬁg;l(llngly ni:zreased in size. In fact, the uterus may be

-rega as a huge venous plexus duri nancy, as the
. blood-qupply is soggra} : Thle walls of tﬂgengﬁas a:z reduced
to the intima, "so that after labor the miere contraction of the
" uterine muscle-fibres is. sufficient to obliterate their lamen. :
' The lymphatics of the uterus become increased both by hy-
pertrophy and  hyperplasia. ".Beneath the .decidua enormous
- lymph-spaces develop, the tubes or vessels leading from these
to the lymphatlc plexus beneath the pentoneal layer of the
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the uterine lymphatic system explains the remarkably rapid

_ absorption of the uterus after labor, as well as that of septic

material from the uterine cavity.
The nerves of the uterus take part in the general dewelop-

- ment, the increase being chiefly in the primitive sheath and

‘not in the nerve-substance.

and their relationships ‘become alteped” with the ele\ ation of
the fundus in the abdominal- cavity
“The connective tissue throughout the pelv15 becomes succu-

The ligaments of the uterus hype;teg)xlg dunng pregnancy ,'

‘lent and distensible. /

Uterine ‘contractions : Throughout ‘pregnancy the uterus s in

" . astate of alternate contraction and'relaxation.” This condition

favors the circulation of the maternal blood in the uterine wall
and placental sinuses. These contractions. ‘may be noted as soon

a$ the fundus’ ~becomes® acc%snble to exammatlon from the ab—

dommal surfaee

Rela:lnon to Pelvis and Abdomen

 Up to the ﬂurd month while the uterus bas increased in size
and become quite globular in form, -its' level in the pelvis has

. undergone no marked change. It has become soniewhat more’ . -
" anteflexed, and from its weight has:sunk down somewhat into
’ the pelv1s, the:cervix being carried backward, sathat on mak-

ing a vaginal ‘examination at- this period, the anterior utenne :
" wall can be readily felt and seems to bulge forward. .
. " By the end ‘of the third month the fundus ‘uteri has risen to
. the brim of the pelvis, and may be felt on moderately deep _
o pmsum just above the symphysis pubis. - .
=" By the end of the fourth month the fundus is in contact wlth :

' the anterior abdominal wall.

At the sixth mionth it mches‘ the level of the umblhcus

. At the seventh month it is half-way between the’ umblhcusv )
~ and the xiphoid cartilage. '
At the ninth month it.is up to the level of the lower ribs ;'
but within about #wo weeks of labor it falls forward somewhat
“and seems to be on a slightly lower level, on account’of the

deif,cent of the presentmg part of the foetus mto the brim of the
pelvis.. o S

—

uterus reaching the size of goose-qullls _This condition. of

v
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t

The intestines are displaced upward by the uterus as it

ascerids, s6 that on percussion a dull note is obtained over t
. whole central part of the abdomen. o

- There .is a certain amount of dextro-rotation of the uterus
retained throughout pregnancy, so that the organ leans some- -
what to the right as a rule. This right obliquity of the uterus - -
mdy begaccounted for by its relation to the sigmoid flexure and -
deseen’d%:]g colon, the left -side of the organ being pushed for- -
ward by these structures. ‘ S S

Alterations in the Cervix. - v
There are two conditions of the cervix during pregnancy
which are peculiarly charactéristic. Both are due to a partial
obstruction in the venous return whiclr leads to softening and'a
marked blue or violet discoloration. ¢ R
. The softening of the cervix begins, as a rule, about the second -

month. It is first'apparent about the tip, but spreads upward . . - -

as pregnancy  advances,.so that .in the later months the
whole cervix becomes so soft that the finger; if unaccustomed
to vaginal examination, may have difficulty in finding the, os °
uteri. The cervix in. pregnancy has been likened in feel to
that of the pouted lips. .~ = . . m o d

The violet discoloration is due simplyto the venous engoige--
pregoancy.’ - The canal of the cervix remains throughout Ppreg- -
nancy unaltered in length. Its mucons.glands secrete a
peculiarly tough mucus, which stops up the canal like a ‘cork '
throughout pregnancy (mueous plug). v o :
| * ' Vagina, Vulva, and Breasts. C
The vagina and vulva become somewhat _hypertrophied
pregnancy.  The color' of the mucous membrane
. becomes” bluish. . There is a slightly increased secretion’ of -

mticus, and the parts become lax and”soft. o .
. ' cha.nges in the Breasts. : ) v

- With the onset of pregriancy there is an inereased- deter.
mmatlgn of blood -to the breasts; and-certain alterations pre-
, paratory to the function -of. lactation begin.. . - -

_ment, .and it may be present even in -the first few weeks-of - -
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‘mse’glands attain complete development in the first preg-
nancy.

‘The lobules enlarge and become distinct from one another. _

~The epithelium lining the acini becomes active, leading to a
certain amount of desquaniation of the upper layers.

These cells undergo fatty degeneratlon and aregget 'free, con-
stltutmg colostrum corpuscles.

Very early in’ pregnaiiéy-a small quantity of serum may l)c
expressed from the nipples.

The Tat and connective tissue surrounding. thilobules hypu-
tlophy, aund the breasts ‘begome enlarged and ggre prominent.

Coincident with these clranges there is mcreased tenderness ”

- on pressure, :
The skin becomes stretéhed and strise develop, havmv a
radjal distribution’and di¥getion. The veins on the surface
become more dbvious.’
"The areola becomes- darfer from depoclt of plgment thls
bemg more marked in brujéttes than in blondes (Fig. 17).

6. 17.

anette Wrmklmg of primary areolr S. 4., well—deﬁne secondary areola
(chkmson ) B

The sebaeeous Jollicles of the areo]a ten or twenty in puni-
ber, become more prominent, being of lighter color. These’
follicles at the mar the areola being uncolored, stand out
prouln;nent]v as, whit@Pspots; formmg the so-called sectmdary

.- areo - o

The mpples become more promment as a rule, and are soﬂ:er |

5oaRH A
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h-pregnant state. . Init}'le later months of preg-
es of secretion inay be found encrusted on their

tigals in Other than the Geferative Organs. ([\ 3
—Nervous system : There is present during preguancy a condi- —
. tion"of exalted mervetension. Hence ‘theres is. an increased "
~tendency to nervous instability. The woman ‘is moreé prone to .
hysterical attacks. There are often present-perversions of taste, - . -

smell, etc. ; also neuralgia, especially of the face and teeth. - .- :
‘Mental affections‘are apt to develop during this period. =~ = - - o
_-This condition of increased ‘nerve-tension causes about two- '
* . thirds of all pregnant women - to Suffer from vomiting at some
~ time or another of their pregnancy. . . | L
" * This so-called vomiting of pregnanc_yﬁbén\s; in a large ma-
- Jority-of cases, early in the second mo, th; it usually persists
during . the second and third months, but] ay last throughout - -
pregnanéy. It may be’looked upon as one of the symptomsof = .
- the ‘pregnant condition. e o e
It usually occurs on first rising in the merning, and may be =~
- mild or sufficiently severe to endanger the soman’s life. . . S
The essential exciting cause of the Vomitiag probably origin- '
+ ates in-the physicogical uterine contractions occurring through-
- out pregnancy (see Pefnicious Vomiting). .~ -
. Circulatory system : The total quantity of blod is increased.
- The quality is also changed, there being an increase in fibrin =
- "and white corpuscles; while the red corpuseles and “albumin
.~ are diminished. T e v
~ . The heart, probably a< asresult of the- changes in blood-
¢ quality, undergoes some dilatation ; but as the quantity of the
blood is increased there'is a perfectly vpensatory hypertrophy ~ .
- which is more marked on the left 8ide. Both spleen and thyroid
~ glond increase in size: . . - 7 R o
- ' Respiratory system: As the range of movement-of the dia- =~ -
pbragm. becomes “interfered with by the uterus the thorax
widens to a slight extent. Owing to inereased oxidation-proc=
esses, the work of the lungs is augmented. . T .
" There is but little change in the alimentary system. The - = = .
- digestive processes are somewhat more active, and, as a. rule,

_ the appetite is increased. Digestive disturbance is common.
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Unna.ry system The urine 1is m(,reased in quantlty ‘and is
more watery, the specific gravity being about 1014. The
_ quantity of urea excreted is normal. -
_ Cutaneous system: The functlons of the skm are mcreased '
during pregnancy.
- Pigmentation is mcreased There is, as a rule, ‘2 marked '

“ deposit of pigment over ‘the linea, alba,.so much so as to con-
stitute.one of the signs of pregnancy ; it may reach from the.

pbes to the ensiform cartilage. The skin around the eyes is-
.darkened, and frequently 1rregular spots of pigment appear on.

the surfice of the body, chiefly in' the face. '
' Line® albicantes: Certain skin-cracks are to be noticed,

chiefly as a result of over-stretching: - They are termed strue,

line albicantes, linece materne, or linece gravidarum, and appear
‘usually on the skin of the abdomen and breasts. - They run -
usually in the lines of tension, and are due to yielding of the
corium in stretchmg, the epidermis being continuous over them
without any change in structure. They vary in length up to
two or more mches, and-when recent are red in color. Later -
on, as a result of scar-formation, they become white, and" form
strohg presumpflve evidence - When present of prekus preg-
nancy oo

. DURATION; DIAGNOSIS; HYGIENE - AND MANAGE-
© MENT OF PREGNANCY.

Duratlon of Pregna.ncy

As a rule, it is 1mpossuble to predlct exactly the date When
labor will take place.
.- If the date of fruitful coitus can be fixed, then labor will”
. most hkely set in twd hundred and seventy—one days later
according t6 Ahlfeld. K
. The common rule is that ]abor wxll occur on the day of the -
- tenth menstrual period—i. e., two hundred and eighty days
after the first day of the last menstruation. Allowance -must
. always be made for the short month February. - . ,
" As a rule; one seldom predlcts the exact day of labor,: and the _
varlatlon of a week. or two is far from common. .
When pregnancy occurs dunng a perlod of amenorrhwa,
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lactatxoh or if the date ‘of the last menstruation cannot be -

ascertamed then the probable date of labor may be fixed by :

noting the helght of the fundus: t‘
+ The fo]lome‘ table has been given by Satugm and Galabm

Weeks . .16 20 i 2128 32| 8 ,36 |38 | 40
Inches . . 4 616 781 87| 9 1.93 9.6 i
S Cm. .. .10 133 "185] 195 | 22 (28BS |- 255

T h)s method can. only: be employed in cases w here the head
presents at the brim of the pelvis. The measurement is made

by placing one tip of a pair-of calipers on the symphysis pubis -

and the other on the fusidus uteri. -
The date. of quickening—i. e., the first occasion on which the

mother feels the movéments of the foetus—ls of some value in

‘ estimating-the duration of prégnancy Q,ulckemng oceurs in

the twentieth week as a rule in primipare ; and in the twenty-
ﬁrst or twenty-second week in multipare.’ C

. ‘Diagnosis of Prelg'nancy'

The recogmtmn of pregna.ncy is' not always an easy matter, '

especially 'in the earlier months of gestation.

Careful, systematic, and, if necessary, repeated exammatlonv

cannot fail to permit a certain diagnosis being made.

Fuailure in diagnosis is nearly always the result of careless
and unsystematlc exarmnatlon ‘

For convenience of study the nine calendar months of | preg—_ =

‘nancy may be divided into #rimesters ; and a classification of

the symptoms and 51gns as to th%e three penods be made

»

Pn'st Tnmester—-SubJechve Symptoms

-

The suppression of mensu'uatlon conetltutes as a rule, the’

"~ first evidence of pregnancy. This function is -usually sus-

. pended throughout gestation ; but, this is not invariable. ~ Some:

“women menstruate at least once, and occasionally several times

after the-occurrence of pregnancy. The value of - thls sign as

evxdenee is less in women who are very 1rregu1ar in menstru- '

. ating.”
o Causes Suppressmn may result from exposure to eold
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from the presence of debllltatmg dlsease, as tuberculosxs,-
. an®mia, etc.; over-anxiety or marked fear of pregnancy may
- produce this résult, as may also sudden mental shock ; change
of climate or surrdundmgs occasmnal]y act in thé same way.
These exceptions should be held in mind ; but suppression of
‘menstruation in a healthy woman of regular habit usually
means preguancy. - .
. Nausea and vonntmg, occurrmg in" the mornmg especially,
- .form one of the most common symptoms of pregnancy.

‘The sensation uspally comes on- when the woman first as-
sumes the erect position in the morning, hence the term “morn-
ing sickness” commonly applied o it.

These symptoms, as a rule, appear in the fourth or ﬁfth week
but may occur even earlier. They cease, as a rule, about the .
fourth month ; but may persist throughout pregnancy. The
causation has already been referred to.

The mammary changes begm as early as the second month
the congestion of the parts causing a sensation of figpess, with

" tingling and tenderness. Increase of pigmentation about the
areole and the presence of serum in tﬁe lacteal duets beeome
apparent during the third month. »
Vesical irritation is often complained of very early in preg-
_nancy. As a‘'result of the increase in the. normal anteversion
of the uterus, the bladder is pressed upon and¥s functions in-
terfered with ; this usually persists till the fourth month.
Frequently digestive disturbances arise early in pregnancy,
having a reflex origin. The appetlte becomes eapnclous, and
* acidity is-commor. .
- Nervous disorders, which are purely functxonal are not infre-
- quent.  Ptyalism is not uncommon, and may. persxst throughout
~ gestation.  Neuralgias, cardiac disturbances, mental perturba-
tion and irritability frequently mamfest themselves very early
8 and are often very persxstent. o
Pirst Tnmesber—ObJectwe Slgns 7

These are confined chleﬂy fo the uferus and the breasts. v

- The softening of.-the cervix uteri begins in the first month
of pregnancy. The whole cervix, beginning first at the external :
os, gradua.lly softens as a result of the physxologwal uterlne S

S
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. 1 . . B ' ’
congestion. This change is most marked in_the ‘primipara,

but is also present, in the multipara. - The cervix becomes
_plugged with mucus as a result of the increase in the activity.

of the cervical mucous membrane. ’

A. violet discoloration of the mucous meimbrané of the

cervix, vagina, and vulva may be noted on inspection of these

parts, beginning as -early as the fifth week in many cases.
This_discoloration, being dué to a certairn degree of venous

stasis, becomes more marked as pregnancy advances; it shades

from a pale violet tinge to a ‘dusky bluish hue. *: -

The softening and. enlargement of the pody of the uterus

consequent upon pregnancy may be readily made out by care-

ful combined examination: Hegar’s sign (see below) of early

pregnancy depends upon the presence of these changes, and ,

may be obtained:as early as the eighth week. As a result of
p  the-presence of the ovum 1in the upper segment of the uterus,

.- all the diameters of the latter become .ncreased, Wwhile the
- empty lower -segment simply. becomes softened and perhaps

_rather thinned out.. ' = o L :

" On bimanual examination the bulky, partly softened cervix :
can be felt ; just above this is a very soft compressible area ; and A

Changes in the pregnant uterus of the sixth week : on the left when relaxed, .on
: ight ;;xhen contracting. (Dickinson.) R on the -

- above this again the boggy rounded fundus uteri ma§ be dis-
tinguished (Fig.,18). The sensation conveyed to.the exam-

.
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uterus by two longitudinal bands %ars sign).. This is
best obtained by placing the thumb of¥the right - ‘hand'in the
anterior vagma) fornix and introducing the forefinger of . the
‘same hand into the rectum, then the 15 hand placed oyer the
pubis prees& the uterus downward S0 that the ,Cervix and

FIG. 19

Bimanual exammatmn for compressibility of the isthmus at the slxth week
(Dickinson.)

lower pa;t of the body may be grasped between the- thumb
and forefinger of the right hand ; or as shown in Fig. 19.

In the third month the body of the uterus is felt to be en-. h
larged and rounded as well as softened ; while the whole organ, -

which pretty well fills the pelvie | cav1ty, is in a posmon of
marked anteversion as a rule. -

s *4 ~ : Second'l'nmester. | M -
fn thlsfpenod the subjective symptoms are: (1) contmued
absence of menses; (2) the passing away of the troublesome

nausea and vesical irritation; (3) the sensatlon of “ qulcken-»

ing ”—. e., feetal movement.

X

7

“iner’s ﬁnger is that the cervix is omed to the body .of the

P
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The objective signs are: (1) enlargement of the abdomen ;
(2) progressive changes in the mamme; (3) progressive
changes in the uterus; (4) the feeling of uterine. contractions
" and of the: fetal movenents by the examiner ; (5) auscultation
of fotal heart-sounds; (6) ballottemerft. - C J
In the fourth month the fundus mes easily decessible
. from the antetior abdominal wall; hence.at this period for the .
- first time may be felt the irregular intermittent uterine contrac-
‘tions which continue throughout pregnancy. These contrac-
tions take place at intervals of from ten to twenty minutes, and-
lead to marked bardening of the whole uterine tumor. - |

Feetal movements, or quickening, are usually first noticed
by the mother about the twentieth week. As pregnancy ad-
. - vances these movements become more marked and constant,
- and may be best obtained by the physician by suddenly placing’
 his cold hand on the mother’s abdomen over the uterus. -
- On auscultation a loud bruit may be heard over some portion- .
- of the uterus as early as the fourth month." This sound has
been termed the  uterine souffle.”” It is synchronous with the
maternal pulse, and is very uncertain in its duration and place:
It is heard not only during pregnancy, but it is occasionally
assciated with the presence of interstitial fibroids and with ova-
rian tumors. o e o

The fetal heart-sounds may be heard as*early as the twen-
tieth week by skilled examiners. =They are heard ‘best while
the patient is in the dorsal position with the abdominal wall .
relaxed, and with the bell of the stethoscope resting lightly in’
contact with it. If pressure be made on the bell, or even if it
bell;eld'in place by the hand, the sounds cannot be heard. so
. well. . - o : S
. The rate of, pulsation varies from 120 to 150 per minute,

being slower in males than in females. The sounds are
double, the first being somewhat clearer than the second. The
“$ounds of the feetal ‘heart have been very aptly compared to
. those of a watch ticking under a pillow. . The feetal heart- -
. sounds bear 1o relation to, and are quite distinct from, the
" ‘maternal -pulsations. I o R ‘
By the sixth month, the fundus having reached the level of .
- the umbilicus, which has become flattened out, the-aBdomen has
. become quite prominent, . e
4—Obst: -
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At this ‘time also a brownish pigmentation may be noted ex-,
tending from the pubes up to and beyond the umbilicus.
Ballottement, one of the most valuable signs of ' _pregnancy,
_becornes available late in the fourth month. It is a passive
movement of the foetus obtained by its sudden displacement
from below, by the examlner (Flg 20). , Whlle p acing the

.

d Fie. 20.

- Internal ballottement semi reenmbent posture, at sixth month (Dickinson.)

foreﬁnger of the nght hand in the’ anterior vaginal formx,

one may by a brisk -impulse: displace the foetus upward, which,
as it resumes its original position, conveys a gentle tap to the
ﬁnger-tlp held in the vagina. = Ballottement can only be i

* lated by a small cystlc ovarlan ‘tumor havmg a long pedxcle.

" - The subjective s;mpf.oms‘m this penod are: (f) eontmued
absence of menstruatlon ( ) feetal movements (3) pressure-
pmpoma, L




,Tlie 6bjective'sighs are: (1) continued b'enlax;gement of the

development of striz on abdomen and breasts. ,

- "Owing to the great enlargement of the uterus Pressure-symp-
. toms become very marked in many cases. Varices of the lower

limbs and vulva, often accompanied by @dema, become more

are common.

resulting from the great abdominal distention. ; ,
The movements of the feetus can be plainly seen through the:

* abdominal wall. : . ' ’
- _The skin on the abdomen ‘frequently shows linear markings,

rants. . o .
The umbilicus becomes prominent, and there is.an increase in-
the deposit of pigment in the middle line. ' :

thgrprominenoe of the abdomen becomes less marked.
. To these changes occurring in the last two weeks prepara-
. _tory to labqi' the term « settling ” has been aﬂ)lfed'; .

" The mammary changes continue to become more markea, and v

colostrum can be expressed from the nipples. -
a . - ? B o e

' Summary of Diagnosis. -

: / | :The presumptive evidenices of pregnancy are : (];)‘meﬁsti'u'all S

suppression ; (2) morning sickness; (3) irritable bladder; (4
mental and emotional phenomena. - - S -

~ The probable evidences are : 1@ mamméi-yi changes ;- (2) -

" -abdominal changes (c.g., size, shape, markings); (3). uterine

- changes (size, shape; color, and cofisistency of cervix); (4)

uterine contractions and bruit.

The only positive signs are futal: ) fﬁfcets;l"hart-,‘sot‘xﬁds;’

¢ foebalmm"ementg‘; (3) ballottement, " -
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abdomen; (2) continued mammary and uterine changes; (3) -

.or. less marked. - Constipation from pressure on the rectum, -
- and vesical irritation from displacement of the bladder upward, -

“ Disturbances of digestion and of respirdtién are commoil, both -

' _ which appear as red radiating striz, chiefly on the lower quad-

., “Settling” : Within two weeks of labor the presenting part
“of the fetus_partially enters the brim of the pelvis, becoming

. more accessible to the examining finger. The cervix also be-
comes somewhat thinned out and feels shortened. At this time .

«



- rule, increased; and intefmenstrual hemorrhages occur. ¢

-
~
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Differential Diagnosis of Pregnancy.
* .The physician is not infrequently called upon to make an
examination where the patient either feigns, desires, or, more * _
commonly, conceals the condition.of pregnancy.~ The diffi-- .
culties of diagnosis are much greater before the fourth month '
-.of gestation ; but careful systematic exdmination will scarcely *

fail to establish a certainty in the majority of cases. Care,

must be taken not to express'an opinion until a reasonable cgr- . .
tainty of the condition present is obtained. S

Y
B

First Trimester.

- In this period the following conditions may resemble preg-- ..
nancy : amenorrheea ; subinvolution ; metritis ; uterine fibroid ; =
retained menses; malignant disease ; tumors in the neighbor- -
hood of the uterus, as ovarian growths; salpingitis ; and ectopic
gestation. - . e
- Simple amenorrheea accompanied by symptoms of gastrie
-~ irritation may very closely resemble pregnancy ; but a careful
~ bimanual examination will' demonstrate the absence of uterine
" changes. : ' E ‘ e
In subinvolution the uterus does not increase in size, and it
is not globular ; while its texture.is harder than that of the
_ organ in pregnancy. T AR
. In metritis the uterus, while enlarged,’is sensitive to the .
touch, and is hard and dense. - Its shape ‘is that of the unim-

I

o

pregnated organ simply increased in size. e
An interstitial fibroid of the uterus may be distinguished by

its dénseness and by the irregular contour. * Menstraation, in-
stead of being absent, is, as'a rule, increased. ,
Retained menses may cause an enlargement of the uterus;
but in such cases the fact that menstruation has never been
established, and ‘a history of abdominal pains occurring at
monthly intérvals, will indicate the nature of the case. . =
In malignant disease of the uterus the menstruation is, as-a -

. 'Tu ovarian tumors the uterus is not affected and' menstraa-
_ tion persists as a rule. The tumor ‘is usually situafed to one .
- side of the uterus and causes some displacéxﬁgnt_oﬁ that organ.

K
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ot

: Ectopic gestation ’m:{y simf:]ate uterine pregnancy ;, but care- .
ful examination will reveal the presence of a tumor outside
the uterus. s - - :

"In the Later Months of Pregnancy

the following conditions may lead to an error ‘of diagnosis:

4 g S, , ST o T
-obesity, ascites, tympanites, phantom tumor;’agd large ovarian
- or fibroid tumory. . ' . 0

In obese women with irregular menstruaiion-it is not infre-

* quently dg'ﬂicult to establish a diagnosis of pregnancy ; but the
o

absence of mammary changes and auscultafary signs will clear
up. the case. , oL . y o
In ascites a.diagnosis may be made by placing the patient in
the dorsal decubitus and percussing the abdomen. Both flanks
wil] give adull note, while the middle -area of the abdomen
will be clear. Fluctuation jay be obtained ; and on changing
the position of the patient the area of dulness will alter. -~
In tympanites, the whole abdomer, while enlarged, gives a
clear note on percussion. The bimanual examination in both
the above conditions will reveal the unimpregnated ‘condition
of the uterus. i _ e
Phantom tumors, which are occasionally met with in hysteri-
cal women, can be recognized on applying the usual tests of
auscultation, percussion, ete. S L
- Pseudocyesis, or spurious pregnancy, is a very interesting
condition met with usually in women™ about the time of the -
menopause. The woman imagines herself to be pregnant, and
develops many of the characteristic symptoms of that condi-
tion. ' Enlargement of the abdomen, fulness and tenderness of
the breasts, may mislead the careless examiner; but in both
the above classes of cases the administration of -an anzsthetic, to
permit of a thorough examination, will' clear up the diagnosis. °
Ovarian and fibroid tumors, if large, may cause distention of

0

- the abdomen ; but in these cases the absence of all signs of a-

foetus will suffice o distinguish the conditions from pregnancy.

|
|

o

- Diagnosis of Parity or Nulliparity, |
© Certain mechanical effects are produced. on the abdominal
wall and birth-canal of a woman who has previously borne a -

A
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e

full-term chxld whlch time falls qmte to eradicate. On‘ these -

depends the dlagn051s of _parity or uulhpzmty

If the ovurn has been discharged before it was sufﬁclently

Jarge to produce these changes, then it is practlcally impossible
to be certain as to parity.

vagina, and cervix, as well as laxity and strise of the abdom-

7‘ inal wall.

In the parous woman the breasts are apt to be well developed
and somewhat pendul«)us, the nipples being ]arge and promi-
nent. QOccasionally strie may be nticed.

. The abdommal wall is-lax and - yleld t'he skin being
marked vnth white striee.

The perineum may show marks of lacemtlon and be’ some— .

what lax; the fourc hette being absent..

The vaqma is capacious and ] x, the walls being somewhat

smooth. The remains of the iymen may be noticed as forming
aumerous small caruncles (caruncule myrtiformes), D

The cerviz is_sho broad ; \ery often 1t is lacerated
genera]lv on left SIde

’ Dlagnosm of Life -or Death of Child.

It js not always easy to decide that the child is dead. The.

woman may suspect this to be the case because of certain vague

sensations of coldness about the piibes; and because of a feeling.

-of -weight or dmgglng She may céase to feel the/movements

,',pfthefoeulq

The matter can on]y be settled if after repeated exammatlon
the physician fails to hear the-faetal heart or feel feetal move-

ments. _ If at the same time the uterus ceases to.grow, and the.
Dreasts “become ﬂabby, it may be mferred that the child has -

perished. . ,
Hyg1ene and Mana.gement of Pregnancy .

‘While the condition of the pregnant woman ‘is a purely -

_thﬂologl(‘al one, it must be borne in mind that the -border-
ine between health and’ disease may be very easily passed.
Hence it is the duty of the physician to give évery woman

+ engaging his services for her confinement such hygienic instruc-

thll -as she may requu'e In faet a certain degree of pro-

Thesg signs consist of changea in the breasts, perineum,

e N e 2 LR

T N

o

AT e B

it I R

o Y

TS NI




“HYGIENE AND MANAGEMENT OF PREGNANCY. 55
 * fessional attention should be given to all women thrgughdut~ )
the whole period of pregnancy. - - : ) . =
Diet :' Thediet.during pregnancy should be plain. ‘Simple, -

ge and highly pdtritious food should be tiken at
regular (intervals. “Querepting, especially in the later months,

he t. Meat 'slz_uld" be eaten but. once
el and fresh, shonld form a prin-

~cipal part of o S
. Exercigse: All violent exercise should be avoided. - Walks -
iff the open air and simple gymnastics within doors should be
indulged in daily. All lifting and straining should be avoided.
Bicycling.may be. permitted in moderation, but not over rough
roads. The same applies also to carriage-driving. :
Clothing should be worn in such a manner as to avoid undue
: - pressure upon citfer chest or abdomen. The corset, if worn
‘at all, should be/ short one and should be very loose. Women -
i with lax abdomInal walls should wear an abdominal support’
- s0 arranged e ‘pressure is exerted upward. S
‘. Bathing should be indulged in daily, especially since the -
function of the skin is increased during pregnancy. If the
woman i$ in the habit of taking cold baths daily, they may be
continued; but the initial shock may be avgided by having the
bath warm at first, and then adding cold water to it. In the
- later months at least two warm baths per week should be taken.
© Very hot and very cold baths should be avoided. o
" The care of the breasts: Attention should be given the breasts
preparatory to nursing.” As these organs enlarge, the clothing
must be arranged so as to avoid undue pressure upon them.
The nipples, if retracted, should be drawn out and gently

manipulated for a few minutes daily. - In the last few weeks- =

daily inunctions of the nipples with fresh cocoa-butter or white
vaseline may be recommended as a prophylactic against fissures -
during nursing. The use of astringent lotions, such as tea,
" brandy, etc., commonly employed, should be proscribed.
Should vaginal discharge be present, daily injections of boric- - .-
acid solution at the temperature of the body may be employed,
“the fountain-syringe only being used. L o

. -Sexual intercourse must be restricted, ‘and should not be
- indulged in at the menstrual dates, “especially by women who -
~ have previously aborted. .. . - S




o - eight hours each nxght—shou]d be obtained. Daily naps should

7 ik .
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Digestive irregularities should be eontrolled “The regular '

action of the bowel must be maintained. Woman seems to be -
a naturally constnpated orgamsm, and is especially so during
pregnancy. ~ All violent purgatives should be avoided ; the best
laxatives are aloin and cascara sagrada. The mmeral waters
prove very useful, such as salines, etc.

The urinary excretion requires careful attention throughout .
pregnancy. Chemical and microscopieal examination of the N
urine should be made every month at first; and in the later
months’ every week. The total amount voLded in- the twenty- :
four hours should be noted. »

' The nervous condition of the pregnant woman should alwa)s
.~ be noted. , All updue excitement should be avoided, and any
depmsxon of spirits combated. Plenty of sleep-—at least

Be encouraged.
The use of drugs should be avoided as much as possible dur-
~ing pregnancy. Large doses of quinine and calomel should
ndt be administered. The all too common habit of - takmg ;
ugs of the coal-tar series. by women, to relieve headache, etc., “
should be especially discouraged durmipregnancy, on account

of their deleterious action on the heart.| Many of the cases of

seVere cardiac failure followmg labor mpay be set down to this

1t 8l ) rnicious’ habit. ‘
il The physician should make a careful general examination of i

| ~every pregnant woman under his care about the eighth month 2
. of the pregnancy. A careful external and, if thought neces- - = %
sary, an internal examination shiould be made. The pelvis &

should be measured and the attitude of the fostus noted. The”

breasts and nipples should also be exaffiined. Inquiry shonld -

: . also be made as regalds the presence or absence of vaginal
. discharge. . If ‘present, jts character should be noted and a ¢
L bacterlologxcal exammatmn made ‘ S

' OBSTETRIC ANATOMY. ' 4

% For deailed anatomy of the female pelv1c structures the o
student ‘is referred ‘to special works; or to obstetric systems, '
such as Jewett’s  Practice of Obstetrics.” 4
The chxef anatomical elements concerned m labor are th}e ;




THE UTERUS. ’ - BT

coe . ' C .
‘in number, namely: (1) the uterus; (2) the pelvi-genital -
canal ; (3) the feetus. v T , :

In the act of parturition the mutual reaction of these ele-.
ments is concerned. "~ A : _ o

The uterus may be conceived of -as a muscular sac opening :
into a curved tube, the upper part of which is bony, therefore - -
b rigid ; and the lower part yielding, ‘being formed of muscle =~ = .
" and ofther soft structures. Thjs curved tube is the pelvj- :
genital canal, which includes the distensible vagina, the up
Pyrt being intrapelvig, while the lower, in the pelv'ic\:ig_o;,\i

sulpelvic. o -
- .. The fatus is the passenger, and consists of two.ovoids, tife ‘
trunk and the head ; the former plastic, the latter more or'Jéss
rigid, and therefore the more important as regards it relatfons
to the birth-canal. ' :

. At term the uterus is an ovate viscus; it is less part of the
birth-canal than it is the engine by which the passenger—the
foetus—is expelled. - . - - : ,

The cavity of the uterus at term has been stated as measur- IR
ing 12 inches in length, 9 inches in breadth, and 8 inches in
depth. -~ - S : '

'l'i‘he walls of the uterus vary in thickness from one-fourth - -
to one-fifth of an inch ; the posterior being thicker .than the

e-fipres of the uterus may be distinguished at ‘
Nerming roughly three layers : an outer, a middle, and - - _ "
-+ an-inner layer : SRR s ‘ '
" In the outer layer there are two sets of fibres: (1) longitudi-
_nal and (2) transverse (Fig. 21). - o
* The longitudinal fibres, posteriorly from the junction of the
~ body with the cervix, pass in'the form of a broad band verti- -
- cally upward over the fundus and down the middle line ante- ~
riorly to the cervix; the marginal fibres toward the fundus
 branching off to interlace with those of the round and broad .
ligaments, = - R SR

%

The transverse . fib7és arranged at right angles to these pass
across the uterus from side to side ; -at the fundus passiag—from .
one cornu to the qthgr-. ) Th&e fibres interlace in great partat. " - o
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road and the round ligaments as well as along the tubes.

FiG. 21. . o

the sides of the uterus; but some of them are prolonged alon
the b ’
x

l.ixt;erﬁal musculat lq;ei ‘of the posteri'-or wall of the uterus.
> In the middle layer the fibres have no definite direction on
account of the numerous bloodvessels traversing them.. They
: :  Fre. 22, .

SRR N :
Middle muscular layer at the fundus : superficial layer dissected back ;

) ! - n b, brang}(x!es belongh_xg to th:'i:'nexpﬁ;yer HEA t,ytubes. ‘ ,

. pass in every dimctionflongigudinal, transverse, and oblique—

twisting and curving about -the vessels. Frequently they are




the vessels, thu
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~ arranged in th®) form of a figure-of-eight, forming riﬁgs about
constituting living ligatures (Fig. 22). .This

layer is probably the thickest, and is most marked in the upper

‘segment of the uterus. -

In the inner layer some fibres are arranged in a series of con-
~ centric rings about the orifices of the tubes (Fig. 23). Other

fibres pass directly across from
one cornu .to the otlier trans-
- versely ;. while others

downward longitudinally - to

the cervix, in the middle line.
of the anterior and posterior.

walls. :
Uterine segments: These

layers -are not all distinet, but -

-shade imperceptibly into one

another. In the upper part of
the uterus the arrangement in

layers is fairly distinct; but
in the lower part the fibres are
more loosely arranged, passing

chiefly in a longitudinal direc-

tion. ) »
‘Hence the uterus may be

divided into two portions, the upper of which h

. Fie. 23.

ternal surface of the uterus as
shown after in¢ision in the median
liqe of the anterior wall. ' (Parvin.)

_In

- muscular arrangement than the lower. .

. These portions are termed res

lower uterine segments.

The line of separation between the
the level of the. uterovesical fold of the
ternied the retraction-ring, or Bandls ring.

The upper segment plays an active réle in 1

lower has-but a

pectively the upper and. the

segments lies nearly at
peritoneum, and is -

abor, while the

passive réle. The lower segment along with

the cervix must undergo dilatation preparatory to the expulsion

~ of the foetus.

The upper segment includes rou
of the entire body of.the uterus; w

ghly the _uppér ‘two-thirds-
hile the lower segment and

the cervix, which are nearly of equal lengths, form the remain-_

“ing one-third, -

The round and the broad ligaments, which hive become -

as a firmer .
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hypertrophled dunng pregnancy, serve ds guys to steady the
uterus during its contractions, so that its long axis corresponds -
to that of the pelvic inlet.
~ The peritoneum covering the uteriis is ﬁrmlyattached to this .
organ as far down as the retractlon-rmg ; below this its aftach-
ment is Joose and it may easily be stripped off. Thus the site
of the retraction-ring, or Bandl’s ring, is at the lower border
of firm peritoneal attachmem '
The peritoneum at term has i in front of and behind the uterus
“the same relations as in the non-pregnant condition ; but at the
sides it has been so lifted up by the enlarged uterus that it does
i1t descend into the pelvis. The broad ligaments have become

- S0 clevated that their bases are only at the pel\ic brim, extend-

ing on_either side from the iliopectineal emipence to the sacro-
iliae joint. Thus there exists on either side of the uterusat
term a large tuangulal area uncovered by peritoneum.” Owing
to the dra awing up of the uterosacral ligaments the pouch of
" Douglas becomes much (leeper than in the non-pregnant con-
dltlon ’

The B.ela.tlon ‘of the Pull term Uberus to Contxguous Structures.

‘The intestines do not descend behind the uterus’ at all, and
in front only as low as the umbilicus. A portion of the rectum ,
lies behind the uterus, and occasionally. a loop of the sigmoid
flexure of the colon.

.. The urinary. bladder lies whollv wmlun the pelvis before the
" onset of laber, its highest point being below the symphysis .
pubis, except when distended. - o

-The cellular tissue about the uterus exists as a thin layer -
~ behind ; but in front there is a broad band between the cervix
and the bladder. At the sidés of the uterus it is enormously
increased as compared with the non-pregnant condition. At
the bases of the broad ligaments (defined above) there exists
only cellular tissue (no peritoneum) between the uterus and
 the” pelvic wall; this deposit -extends upward and backward -
.between the ]ayers of the broad ligament into the iliac fosse.

The ureters enter the pelyis Juct in front of each sacro-iliac
joint and pass. downward, forward, and inward to the neck of .
the bladder in"such a way that’ they are not in the least liable
to pressure between the utetus and the bony pelvis. -




BONY PELVIS. -6l

The shape and position of the uterus as well as the direction
of the axis of its cavity change as the organ: passes from its
" relaxed state to one of active contraction. These will there-

fore be discussed later. B
The Pelvi-genital Canal.
-Bony Pelvis. -

Definition: The pelvis is the bony basin, or canal, which
~ forms the most important part of. the birth-canal (Fig. 24).

. Fre. 24

“ . The female pelvis. (Jéwelf.) .

The term is derived from the Latin pelris, a bowl. The pelvic
-canal is irregularly funnel-shaped, flattened from before back-
ward, the larger end looking upward and forward, the smaller
downward and “backward, when the woman is in the erect -
position. . ¥t contains-in the non-pregnant state the essen-
"'tial organs of generation, and in labor the child is expelled
through it. - =~ - . : : '
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An intimate  knowledge of the pelvis as related to t ’KB

: mecbamsm of labor is essential to complete understandmg of '

the problems of the art of obstetrics. ~ *:

" General description: The pelws is composed’ ‘of the sacrum,

the coccyx, and the two ossa innominata. ~Fach of these
" bones .is made up of separate rts which become.united by
" the twentieth ‘year of life. e articulations. of 'the pelvxs,
which are of considerable obstetneal importance, are the sacro-
- iliac joints, the sacrococcygeal joint, and the symphysis pubis.
The sacro-iliac joints: The opposed surfaces of each bone

forming these joints are covered with thin plates of cartilage. =

"These become separated by spaces containing a small quantity
~ of glairy fluid, but no synovial membrane can be demonstrated.
Each, of these joints has anterior and posterior ligaments and
mtercartllagmous bands; of these, the posterior are by far the

~ most important. Each of these posterior ligaments is formed . -
. of three fasciculi; the.two superior riin nearly horizontally -

from bone to bone while the inferior passes obliquely down-
ward and inward from the posterior superior spme of the ilium
to the third and fourth sacral vertebre.

The ‘sacrococcygeal joint has an mterosséous ﬁbrocartllage :

which permits recession. of the coceyx. . Its hgaments are of
-no importance. -

The symphysis pubis: The shghtly convex surface of each -

. pubic bone.is covered with a thin plate of cartilage sufficient
~ only to fill out any irregularities in the bones forming the joint.
The opposed sarfaces are held together by an intervening mass

of fibrocartilage, which constitutes the interpubic disk. A
‘small cavity is frequently present in the centre of this disk,
the result of absorption of the ﬁbroeartnlage, it is non-syn-.

. ovial in character.
-+ The ligaments of this' oint are four in number—antenor,

- . posterior, superior, and inferior ;. of these, the most powerful is
the inferior, often termed the ligamentum arcuatum.. Itisa -

strong fibrous bundle passing across from one descending
pubic ramus to the other, blendmg at the median lme w1th the
interpubic disk.

Besides the ligaments. whlch are associated with the pelvic

' Jomts we have the sacrosciatic ligaments, which p]ay a very

unportant part in, the mechamsm of Iabqr.
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N BONY PELVIS. o e3¢
- ‘;Flie greater sacrosciatic ligament arises from the posterior .
b inferior spine of the ilium and from the side of the sacrum '
- and coccyx. . It narrowsand thickens in its middle part, be- -
8 coming broad again at its anterior attachment to the inner sur- -

b face of the ischial tuberosity. ST

- The lesser sacrosciatic ligament takes its origin from the
" side of the sacrim and coccyx, and, passing' in. front of the
greater, is inserted ‘into the spine of the ischium. " o

" Mobility of -the pelvic joints: Toward the end of gestation

there obtains a certain degree of swelling or cedema of ‘all the -
 interarticular structures of the pelvic. articulations, which per-
"~ mits of some slight expansion of the pelvis during labor, under -
the wedge-like advance of the foetal head. The 'sacrum per-

t mits of a slight rotation on its transverse axis.. There is-also -
@ 2 hinge-like motion of the coccyx-on the sacrum which permits

| an enlargement of the anteroposterior diameter of the pelvic -

E outlet. ° ’ [
f . The pelvis presents two divisions, the JSfalse and the true pel- *
 vis, the dividing-line being at the plane’of the brim—i, e., the -
' plane cutting the upper end of the sacrum, the top of the sym~
_.physis pubis, and the iliopectine#t-Hifieon either side. o

. The false pelvis has but L e obstetric interest; it simply
. forms with the vertebral colum and the abdominal walls a
* funnel-shaped approach to the twg pelvis, and is included -in
- the abdominal cavity. ) . o '
*_ The true pelvis constitutes that portion of the pelvis lying =~
_ below the iliopectineal lines. Itisa deep basin-shaped cavity, the -
-~ posterior wall, formed by the sacrum and coccyx, being sharply -
— curved with an anterior concavity. Thé anterior wall i formed
. by the symphysis pubis and is short and straight. The lateral
- walls, which are formed by the lower portions of the. ilia, the -
' rami and tuberosities of the ischia, the sacro-iliae ligaments,
- and parts of the descending rami of the pubes, are irregular in - .
- outline, sloping inward, so that ‘the transverse diameter of the :
- pelvis is less at their lower than at their upper extremities. . )
The true pelvis may be divided into three, portions: 1, the
inlet, or superior strait ; 2, the outlet, or inferior strait; 3, the
' excavatiom, or cavity. 7 - . R . AT
~ .. (1) The inlet, or superior strait, of the pelvis, sometimes termed
- the brim; is usually described as being heart-shaped, though in

14
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* the fresh state it is more nearly circular. it&—b{)undaries are.
~defined by the top of the sacrum behind, the iliopectineal lines
on either side and the top of the symphysis ‘pubis in front.
(2) The outlet, or inferior strait (Fig. 25), is bounded by the
subpubic ligament, the descending rami.of the pubes; the rami,
tuberosities, and spines of the ischia, the sacrosciatic ligaments,
_.and’the coccyx. Its outline is roughly triangular in- shape,
but when distended by the advancing head in labor, it becomes .
;ovate, owing to the distensibility of the sacrosciatic ligaments.
and the yielding character of the ccoceyx and sacro-iliac joints. -

o » Fie. 25.

Outlet of pelvis. (Leischman.)

. (3) The excavation, or cavity of the pelvis, is 'boum{ed by

the superior and inferior straits, and comprises all that /portion s

of the pelvis betweep-them. . = - T [

- Posteriorly, the cait& is bounded by the sacrum and ‘coceyx ;-

anteriorly, by the pubic bones and their rami ; laterally, by the

lower portions of the- ilia, the bodies, tuberosities, spines, and

- rami of the ischia, and by the sacrosciatic ligamen o

.The posterior wall is concave from -above do vaward ; its

‘depth, following the sacral curve, is 11.5 to 12.5 c1p. (43 to 5
inches). oo : : o

- The) anterior wall is concave from side to side ; /its depth at

the symphysis is 4 cm. (1§ inches). - R
The lateral wall is about 9 cm. (3} inches) in depth.

s f

/
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~ which may be mapped out_in Fig. 26.
The first portion is triangular in shape, its base being a line
- .drawn from the iliopectineal eminence to-the top of the sacro- -
iliac joint, its lateral boundaries meeting, at {?m iliac spines.
-This portion is bony throughout, and is smooth and curved.
- The -second portion lies forward and 'som_ewh:it below the
first, and has but little bone in its composition, being chiefly
- made up .of* the membranous tissues of the foramen ovale cov-
ered by the obturator muscle. - A
* These structures are at term’somewhat softened and more
elastic than in the non-pregnant condition. When the pre-

* For-description each must _be.divided into. three poﬂioxxé,'

B . . ®

. Fe.2%. . -

7

| Side view of pelvis. -

_senting’ part in labor, inadvancing, impinges on these structures

their recession converts this portion of the lateral wall into
“more or less of a groove, with bony edges and - elastic floor ;.
‘this groove deepens as it descends, and- its direction tends toward
the lower border of the symphysis. - The ischiopubic ramus

forming the lower part of this portion, is curved laterally out: = '

~ward and lends itself to the continuation of .this groove. :
‘The third portion is.made up mainly of the pyriformis
-muscle and the elastic sacrosciatic ligaments; its borders are
~ bony; being composed posteriorly of the lateral "borders of the. *
T 5—Obst. : .
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sacrum and coccyx, and antermrly by the posterior edge of theI
ilium. During descent of the head these ligaments and muscles
'~ are put on the stretch, and this portion is thus converted into
' . a long, spiral’ groove, whlch deepens as it descends and turns _
forward. . .
" The second and third portlons of the 1ateral walls are termed
respectively the anterior and the posterior lwteral grooves of' the
lyis. -
peThe question of the réle they play, if any, in the mechanism
~of Tabor will be discussed later. , ’
' Obstetric planes of the pelvis: The pelvic canal varies in size:
and ‘shape at different parts of its course; th%e vanatlons are:

Fm 27.

: Obstetﬁc diameters of the pelvic bmn A A’ co jugate dmmeter T T, transverse
diameter; L 0, left obhque diameter; 'R O rlg t oblique dm.meter (J ewett. )

best understood by means of a series of transverSe p]anes, y

* through the pelvic cavity at different-levels.. Three of these

“are of special importance obstetrically : the plane of the brim,

~ the plane of the outlét, and middle plane of the cavity. .

- 'Plane of the brim: The anatomical brim of the pelvis is at -
_°the level of the true pelvis, while the obsteirical plane of the -

. bmm s SItuated at the level of least expanswn of the uppe'r.-_ B




o 'Obsten:ig diameters of the pélvic o

- “sacrum, the middle. of the symphysis pubis, and the centre of ’

a point just above the lower margin (Fig. 28).

°

BONY PELVIS. 67

part of tﬁe pelvic (ﬁpal. This lies at the level of the summit -

of the sacral promontory, the iliopectineal line, and the posterior

. surface of the symphysis pubis, at a point 1-cm. (% of an-inch)

below its upper margin (Fig. 27).

Plane of the outlet: At the.outlet alsa the anatomical and |
~-obstetrical planes ‘differ. The obstetrical Dane of the outlet

is defified by the tip of the sacrum, ‘the lower border -of the
ischial spines, and the lower border of -the symphysis pubis at

;

e
ischial diameter; Bi, 8., bisis

S. P,
S chiatic (}iametet. (Jewett.) .

lies at the level of the' upper ‘end of the' third ‘piece. of the

vPla;lllevOf' the cavity : The middle plaﬁe of the 'pél.vic bavity‘ -

the acetabular cavities (Fig. 29).

Internal pelvic diameters: The 4dime'nsions of each p?ane are:. :

- measured-in four directions : the anteroposterior, the transverse,

and the two oblique.

At the plane of the brim: The ‘antéz'oﬁd;éi&ior- diameter of

" the brim is the least distance between the sacral ‘promontory
~and the symphysis pubis... Tt is 'mieasured. from the middle of

; sacropubic diameter; Bi. I, bis- |

<
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the sacral promontory to ﬁhe posterior surface of the symphy-
sis, at a point 1 cm. (¢ inch) below its upper margin. It is
: o Fie.29. v - ’
s :

©  canal; X anus as nded at acime of expulsion; E F, plane of brim; K L, mid-
- glane_or cavity; M N, plane of outlet; O P, axis of brim; - Q R, axis of mid-plane ;
T, axis of outlet; H H. horizon; E N, diagonal conjugate %ameter. .

-

| (4 inches) (Fig, 27).

showi.gi::es and planes of pelvis: 4 B C D, axis of entire parturient-

termed th'e'gb'aﬁugate, or frue oon]ugaw, and measuares 11 cm., _

2
H
S
3

T
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L Fio. 30, .
) .' o . 5 - .

Planes of the pelvis with horizon: A B, horizon; C D, g

" of inclination of pelvis to horizon, equal to 60°; BI C, angle of-inclination of pelvis

to spinal colimn, equal to 150°; C 1. , angle of inclination of sacrum to s
umn, equal to 130°; E F, axis of pelvi

o

L a 3 dpina.l col- .
 pelvie lnlew. mid-plaife in-the middle line;
N, lowest point of mid-plane of.ischium. - (Pfayfair) = - ] ‘ -

1*1651 _ S
L B P _—1

v

<~

1

@

or 12-12¢
or;Oeentimet;gs, .

e

, . 4 , .
B The inlet, or superior strait. - e
- 4 P, anteroposterior diameter, 4.3 to 4.5 inches, or 11-1114 centimetres.
. TS, transverse, - 563 .. % “or 13 e
R 0, right oblique, 4.7t04.9 “  or]12-12 .
L 0, left oblique, 4

. 47t049
The circamference of the inlet is 15.8 inches,

, vertical line: A B1,angle .
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The  transverse diameter (Flg 31).is the greabest dlstance‘ ‘
between the iliopectineal ]mes, and measures” 13.5 em. (5}
mches)

. The oblique diameters: (Fxg 31) are measmed one from the
rwht and the other from the left sacro-iliac joint where it inter-
sects the iliopectineal line, to the opposite iliopectineal emi- -
nence. - Thd right oblique springs from the right, and the left =
oblique from the left, sacro—lllac joint. . They each measure 3
about 12.5 em. (5 mches) 3
© At the plane of the cavity: The anter oposterior diameter- is
the distance: from .the upper margin of the third piece of the
sacrum to a point midway on the posterior surface of the sym- :
physis (Fig. 30); and is 12.5 em. (5 inches). '

The transverse diameter is the greatest diameter of the pelvns
at this plane, and measures 12 cm. (4% inches).

The obfique diameters of this plane are valueless from an
obstetrical point of view. -

At the plane of the outlet:. The ante'ropostemor diameter is a -
line drawn from the tip of the sacrum to a point just above the
lower border of the symphysis pubis (Figs. 28 agd 29). It
measures 11.5 em. (44 inches). - o

The transverse diameter at this plane may/e measured in
two places (Fig. 28). The greatest transyerSe diameter is the

“bisischial line, which is measured ‘frgar"a point on the inner
- surface of oge ischial tuberosity gt~ middle of its posterior
“border, to the same point on the ¢ ide. This meggures
11.5 cm. (4% inches). . %"‘
. The least transverse diameter I« the distance between the
: ischial - spines, the bisischia 'c dlame ; nmeasures 10. 5.
_.em. (4% inches). '

The oblique_diameters At this p]ane are of no 1mportance

It will be noted by omparing the dimensions at the differ-
-ent_planes, that the iransverse diameter of 'the pelvic .canal
‘grows _progressively sthaller: from the brim to the-outlet ; the
~ -difference between™ thebe: being 2.5 em. (1 inch); and also

~that the: anteroposterior diameter of the pelnc canal is 0.5
. longer at the outlet than at the brim: D .

Measurements : The internal diameters of - the bony ‘pelvis
_as stated in the following table are suﬂiclently accurate for all
practlcal pnrposes, and should be memorlzed

i

—
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" _Antémp(;steleor. . -Oblxqué ‘ . \\rz Transverse. » R
‘Brim, 10- cm. (4 inches). 1L.5cm. (4} mches) 5'cm. (5 inches).
Covity, 11.5 % (4% “ ) 115 “ (4} L5 « (44 <)
— Uutlet 125 “ (5. “ ). 115 “. (4%« ) 100 R CI

» Inclination of the pelvis: The mcllnatlon (Flg 30) of the
plane of the pelvic brim to the horizon, with the woman in the
erect position, may be stated as ﬁfty—ﬁ»e degrees.. . The inclina-" -+ - .
tion of the pelvis, of course, differs w1th changes of posture, -
In the erect position the symphysis o'g(bn is nearly 9 cm. (3} "
inches) below the level of the. promoptory ; and: the coccyx is o
. 2 cm. ¢} inch) above the level of the lower border of the , -
* symphysis pubis, the pubococcygeal line makmg an apgle of .
ten degre% Wlth the honzon L

The Soft Parts of the Pelvic canai e

The lower segment of ‘the uterus and the cervix form a part

of the birth-canal; while the upper segment is the chief source

of the propelling power ThlS portion of the soft parts has

already been described. . .

The soft parts. whwh line the bony pelms andv those which -
contribute to the formation of the pelvic floor are of* great ob-

" stetric importance. The former diminish somewhat the diame-
ters of the bony cavity ; the latter form the lower portion of -
.the birth-canal. S Y

- The psoas and iliacus muscles, which lie at the brim, dlmln- ’
ish the transverse diameter of this.-portion of the pelvis a

quarter of an inch on either side, thus: bringing this dmmeter -

down to about the size of the obhque diameter.” - .

The external iliac vessels run along the infier borders of
these muscles, and the ‘main trunk of the lumbar plexus fol-
lows the cqurse of the pseas, the crurgl ‘nerve runn.mg between
 the psoas and iliacus fuscles, -

The oktnrator internus, which is but a tlnn musde—sheet
- covers portions of the anterior and lateral walls and a fart of
the small sciatic notch. * Thus it practically eovers the anterior

- . inclined groove-of the pelvis, and is by many thought to make -

the groove of - but little ‘value obstetrically.

~ "The pynfoms, ‘which is a thin’ fan-shaped musc]e lxes a
httie. over the edge of the sacrum and completely fills the grwt ,

»
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sciatic notch thus contnbutmg to the formatlon of the ﬂoor‘
of the so-called posterior pelvic-groove.

The antérior wall of the - pelvis is not covered by muscle
but "during”pregnancy the bladder lies in relation with it. .
- Daring labor the greater part of this viscus is drawn up above
the inlet ; but its base may; in tedious labors, be subjected to
prolonged pressure between the head and the pubes, thus
damaging it to such an extent that sloughmg may occur and
vesicovaginal fistula result.

" The rectum lies in front of the left sacro-iliac _]omt It runs
forward and inward, descending in the median line down the
anterior surface of the sacrum and coccyx. When distended
it may encroach on the pelvic space -to a very considerable
_extent. Its presence in this portion of the pelvis is supposed
to “account for the greater frequency with which the long
diameter of the feetal head occupies the right obhque dlameber
at the onset of - labor. - }

The pelvic-floor comprlses the soft structmm whlch close the.
outlet of the bony. pelvis. Its function is to support the
pelvic viscera.  Its upper. limit is the peritoneum, its lower,
the skin;; it is perforated-by the rectum, vagina, and urethra.

Hart has divided the. pe]nc floor into two segments, as
follows: the posterior vaginal wall and_ the soft- structures
behind it constitute the sacral segment; the anterior vaginal
wall'and the soft structures in front of it compose the pubzc

segmend. *

In, labor the pubic segment is drawn upward ; and the sacral
_ segment is ‘pushed downward and distended as the feetus
- descends. The resiliency of the sacral segment holds the foetal.
. miass in close relation with' the ischiopubic rami during the
latter part of labor, and assists in its final expulsion.

- The pelvic floor when stretched by‘ thé foetus méasures,
from the tip of the sacrum to the anterior border of the

ptibic segment;, about 5 inches (12.75 cm) It is mainly com- . oy

: poqed of muscles and fascice. -
The muscles forming the pelvic floor are the levator ani, the -
- sphincter ani, the transverse muscles of the permeum and the .
sphincter vagine. -
The levator ani. muscle,»whlch is the most lmpnrtant takes
- its ongm from the postenor bwyer of the. tnangular hgament

Y . - .
< . . L. B
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from the spine of the ischium, and from the whcle Te
" the “ white line ” (Fig. 32). .

" . Those fibres which arise from the pubes pass backwardN
be inserted into the last-two pieces of the coceyx, and on

- A R Fie. 32.

Drawing from. a photograph of a dissection ‘made at the Long Island College

- Hospital: 1, symphysis; 2, coceyx : 3, anus; 4, superficial fibres from the pubic

origin of the levator ani ; 5, deeper fibres from the, pubic origin’; 6, fibres from the

,‘(‘ [:vhitae_lin% ”; 17, fibres from the spine of the ischium ; 8, gluteus maximus inuscle.
rowning. - ’ B ) C L : .

their way send fibres to the urethra, vagfna, and the intérnal
sphincter ani, anda few to unite with those of the opposite
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side behind the anus. That part arising from the “white
line” and the-rest of the line of origin which forms the greater
bulk of the ‘muscle, runs backward, downward, and inward

to.the side of the coccyx and lower end of the sacrum. The

muscle thus forms a diaphragm with the concavity upward.

Fie:33. .

Coronal section of the pelvis: 4, ilium; P, ischium; C, acetabulum; D, psoas
magnus muscle ; E, obturator internus: F, levator ani; G, s;k)hincter ani externus ;
a, transversalis fascia ; b, iliac fascia ; c, obturator. fascia ; d; “ white line”; ¢, recto- .
vesical fascia; f, Alcock’s canal. (Browning.) . :

. The other muscles entefing_into the formation of the pelvie
floor form a second layer thinner than that formed by the
levator ani. They all meet at the central point of the peri-
neum. I : :

The fascia forming the pelvic floor is probably a more -

v
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" important ‘element obstetrically than the muscle layer. It
may be described in two portions, a parietal and a visceral
layer (Fig. 33).. : ‘ P
The parietal layer, which is the less important, covers the :
“muscles, padding the sides of ‘the pelvis; in front it forms the .
posterior layer of the triangular ligament, and is perforated by
the urethra and vagina; at the back it helps to cover the
sciatic notches. A . o _
The visceral layer is continuous with the fascia covering:the
sides of the pelvis. From its line of origin-at the ¢ white line”
the visceral layer passeés downward and inward to the middle
line, where its fibres fuse with the connective tissue at the base
of the bladder, the vagina, and the rectum, thusslinging these
—structures in the pelvis.” On'its-lower surface is the levator .-
ani muscle. o ' . : o
The perineum may be defined as that portion of the body
.- lying between the anus and the orifice of the vagina. It is -«
formed by the perineal body (Fig. 34), which is the aggrega-

. The external genitals, as seen in mesial section: a, 'a;ms:‘b, rineal body: ¢,
vazina ; d, urethra; ¢, labinm minus; f, clitoris; g, fossa navicularis, in front of
which is the hymen. (Henle.) - E .

tion of the tissues lying between the rectum and vagina below
their. point.of contact. On section the périneal hody is tri-
angular in outline ‘and. pyramidal in form. Its skin surface =~ N
- (base) from the.anterior part of the anus to the posterior part. .. .-

- of the vaginal orifice measures about 2.5 em. (1 inch).- . '
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’

" The partunent axis : The mathematlcal axis- of the pel-

vie canal is a hne which pierces each pelvie plane: per-

Fis. 33.

Axis of the birth-canal: r, anus; ab,
plane of outlet of c(rmpleted canal e,
perpendicular to plane or axis of ex-
pulsion

: | The Fetus. ‘ R
‘The third anatomical element concernéd in labor is the body

pendicularly at ‘its central
point. This axis is a curved
line with its concavity for-
ward, and represents very
c]ose]y the course the feetal

" head follows in its descent
through the pelvis in m‘;na]

labor (Fi ig. 35).
The axis of the brim if pro-

- longed would strike the tip
of the coccyx below, above. -
it would touch a point on
the abdomen near the umbil-

icus.
The axis of the bony outlet,
if prolonged upward, would

- pass immediately in front of

the sacral promontory. The
azis of the plane of the vulvo-

vaginal ring at the moment

when  the head is expelled,is

a line directed upward almost

parallel- with the lower part

of the abdominal wall of the
mother (Fig. 29). -
Hirst points out that the

- direction-of the pelvic. canal

depends entirely:on the curve

of . the- sacrum, and that" ‘this.

dlﬂ'ers in, every pelv:s

to be expélled. This consists of .the whole ovum, viz., pla-

‘centa, membranes, and feetus.

The anatomy of the. placenta.
‘and membranes has already been- described, therefore thls

section” will ‘be ((mcemed w 1th the foetus only
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THE FETUS. o

The mature fetus: At term the foctus measures usually "
betWeen 46 and 51 cm. (18-20 inches) in length. Its weight °
averages from 3150 to 3290 grammes (77} pounds), males .
being somewhat heavier than females. Not rarely the wei%ht.
may reach as high as 5400 grammes (12 pounds), the p
nomenal weight of 9000 grammes (20 pounds) has been
recorded. ' o S
- The.hea