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UTERUS AND ITS APPENDAGES.
—The reproductive organs in woman consist
of the Ovaries, Fallopian Tubes or Ovidoces,
Uterns, Voagina, and Vulva, These are com-
mq:ml_r,.- subdivided into lhd.:_ﬂjrmnh'i"c' and CrHfth-
lative organs. To the first division belong
the ovaries, Fallopian tubes, and uterus ; to
the second the volva: while the wlf_:i:'m, On ac-
count of its offices in copulation and in labour,
may be regarded as commen to both.

This division nearly corresponds with an-
other and more artificial arrangement, by
which these parts are subdivided into the
internal and external generative organs ; those
hﬂing regarded as mternal which are protected
within the body and concealed from view,

Suprp.

while those which can be easily seen are
termed external: the line of demarcation
being here at the entrance to the vagina.

Of the several organs just enumerated, the
uterus has doubtless, on many accounts, prior
claim to attention. It is the largest of these
parts. It isthat which contributes the greatest
amount of material to the new organism
which it contains and protects. It 15 that
part in which alone a direct connection of
attachment subsists between the fruit and the
parent. Its functions, so fur as they con-
tribute to each individual act of reproduection,
are exercised for much longer periods of time
than those of any other portion of the gene-
rative apparatus. It exerts a powerful reflex

NN



546 UTERUS AND ITS APPENDAGES.
Fig. 368,

influence, especially during pregnaney, upon
other parts and organs. The diseases and
accidents to which it is liable are more nuo-
merous, and are attended by greater danger
to life than those which affect any other
portions of these structures, whilst its several
morhid states, as well us its natural condition,
may be ascertained during life with a degree
of precision which virtually removes the ute-
rus from the eategory of internal parts.

But it is only in a practical or cbstetric
pnint of view that the uterus can be rega.nie[l
as the most important of the generative
organs. Physiologically considered, it is by
no means entitled to the foremost place ; for
although the presence of the uterus is neces-
sary to the completion of the generative act
in its recular course, yet reproduction to a
certain extent may be accomplished without
it. The uterns is necessary to reproduction,
first, as affording the only channel by which
the seminal Auid can obtain access to the
ovum; and next, as constituting, together with
the vamina, the only natural passage for the
exit of the i'|1||_'|.* matured ovam, which re-
guires this contractile organ to effect its
expulsion by that passage: such expulsion
not being essential to the generative act be-
canse the foetus may be extracted by the Cee-
sarean section without NECCssary loss of lite
either of the parent or offspring, while other
parts—ithe Fallopian tubes for example—may,
to a certain exteot, perform the offices of a
uterus in all that relates to the protection
and nutrition of the ovam. Moreover, the
entire removal of the nterus may have no other
effeet upon the individual than thar of pre-
venting impregnation and menstruation by
the simple abstraction of the parts necessary
thereto.

{On the other hand, the ovary, thq'ulgh COon=-
stituting only a small portion of the repro-
ductive orsans, is nevertheless that part to
which all the rest are subscrvient. It is the
organ which furnishes the senerative element
essential to the reproductive act. It is that
part which, in a great measure, regulates the
growth of the body, and determines the dis-
tinctive characters of the sex. It is the
organ upon the presence of which depends the
sexual passion and the process of menstro-
ation ; whose congenital deficiency is indicated
by the absence externally of all signs of a
secondary sexual character ; whose artificial
removal entirely unsexes the individual, and
the decline of whose functional activity, as
aze advances, is the eause of the generative
faculty being lost in the female long before
the ordinary term of life has expired, and at

Fig, 3G8.
[Mterns and appendiages of o adull vingin, posierior
aspect,  (Ad Neat.)

a, uterus; b ovary; ec, Fallopian tube or
oviduct : od, fimbrasted extremity or infundibulom
ol the tube ; ee, terminal bally of tlie duct of Midller
£ portion of broad ligament and blood-vessels;
gy vaginal portion of cervix uberi; &, 08 uteri ex-
rernum ; &, antarior amd & posterior wall of vagin ;
aw, ligmmentum ovarii ; a, tuho-ovarian ligament.




OVARY — (Normar Axatomy).

a much earlier period than that at which the
power of procreation ceases in the other sex.

In a physiological sense, therefore, the
uterns, as well as every other part of the
generative apparatus, must be regarded as an
appendage of the ovary ; and the title * Ute-
rus and its Appendages™ is employed, in ac-
cordance witj: ordinary usage only, as the
heading of this Article, in which it is pro-
posed to consider the structure and func-
tions of the entire female generative organs
as they exist in Man.#

OVARY.
NoraaL ANATOMY,

(Svn. Ovarium, Testis  Mulichris, Lat. ;
Oveja, Ttal.y Ovaire, Fr.; Eierstock, Germ. ;
Eijersiok, Dutch.)

The ovaries [ ffz. 368. b, &) constitute two
follicular glands appropriated to the formation
of the female generative element.  They are
perfectly closed, resembling in this respect the
ductless glands. Each, however, is furnished
with its proper excretory duct, { #z. 368, ¢, £)
between which and the gland a temporary
connection is established, at certain intervals,
during that period of life over which the re-
productive faculty extends.

Fornt, — The ovary is not usually fully de-
veloped until some time after the establish-
ment of puberty, It is then of an oval form

Fig. 369,

Ouerry of o young adult virgin befive the surfice hos
i{e:l::m:;c ﬂarrﬁr&y repeated discharges of ove,  (Ad
E.

a, distal, and & proximal exiremily ; ¢, superior,
and o, inferior border. In the centre i= laid spen 2
Graafian follicle from which an ovem had recently
eseaped by spontaneous roptune.

(fiz. 368. b, and fiz. 369.), flattened on its
sides, and somewhat resembling the testis in
figure, but rarely or never, in a state of health,
attaining to the full size of that organ,

The following division may be made of its

* For the comparative analomy, ag well as for the
gencral trentment of the subject of generation, the
reader is referred to the articles, BHXERATION,
ORGANE OF ; GEXERATION: and to those deserip-
tive of the different classes and orders of the animal
kingdom throughout thiz Cvelopmdia.  The oc-
easional introduction here of illustrations from com-
parative anatomy and physiology 32 employved for
the purpose of clucidating those guestions which
cannot be clearly explained by observations made
anly upon the homan subject,”
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superficies : viz,, into two sides, situated
anteriorly and posteriorly with regard to the
body ; two extremities, onter and inner; and
two borders, superior and inferior.

Of the two sides, that which is directed
anteriorly (fig. 370. ¢) is both shorter and less

Fiz. 370,

Vertieal section of svary. (Ad Nal)
The posterior surl’acﬂ,‘,ﬂ mgre rounded than the
anterior, ;3 ol & are numerous Blood-vessels divided ;
oo, Giraafian vesicles; o, place of entrance of veasels

between the layers of the broad ligament.

convex than the posterior, which is generall
rounded and gibbous (fig. 370. f). In this
respect the ovary resembles the uterus, whose
posterior surface is always more rounded
than the anterior; by attention to this pecu-
liarity the right ovary may be readily distin.
guished from the left after these organs have
been detached from the uterus.

OF the two extremities, the outer or distal
( fig. 369, and fig. 372, a) iz usually rounded and
bulbous, whilst the inner( figs. 369. and 372, §)
becomes gradually attenuated until its outline
15 merged in the proper ligament ( fiz. 368, m)
by which the ovary 13 attached to the uterus.
The upper and lower borders also differ [rom
each other. The former { fiz. 369. )iz con-
vex, and forms a segment of a cirele, whose
dismeter is continually diminishing as age
advances. The latter is straight or slightly
concave, constituting the base of the ovary,
or the line by which it 15 connected to the
posterior duplicature of the broad ligament
{ fizs. 2069, amd 370, J).

Diwensions and Weight.— The ovary of a
healthy adult measures from 17 to 27 in
length, from 6" to 12'" in depth or perpen-
dicular diameter, and from 3 to 6 in
width or transverse dinmeter,

These dimensions, which vary considerably
in different individuals, exhibit 'a much wider
range when the observations are extended to
diffierent epochs of life. The organ is then
found to undergo fir more remackable changes
in bulk and fizure than are observable in the
corresponding male organ.

The following table, giving the highest,
lowest, and mean dimensions of twelyve healthy
ovaries, taken indiseriminately from women in
various conditions during the period of fer-
tility, will serve to exemplify the first of these
variations : —

Nn 2
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Longitudinal. | Perpendicular. | Transverse
Highest ik  foeti [ [
Lowest 1" s 3™
:”{h““ 1_..- .i.-..- U.-M 4&.'”

Another and more accurate method of esti-
!Iuil.t]'up; the Lulk of the OVAry consists in
welzhing. The following are the extreme and
mean weights of five ovaries taken from
healthy adults : viz., greatest weight, 135 grs. ;
least, 60 grs. ; mean (of five examples ), 87 prs.
Ch comparizon of these results with Krause's
estimate of the weight of the testis, which
gives the mean weight of the male orsan, also
in five instances, as 3544 grs.®, it appears that
the ovary, thouzh furnishing the larger portion
of the generative element 1 the act of repro-
duection, hes an average bulk of less than one
quarter of that of the corresponding male
glamnd.

Pozition and Compections.— The ovary is 50
intimately connected with the uterns, in whose
changes of position, both normal apd ab-
'I:‘lurmil.l, it IIL::'u:smI.I‘IIJ.' tikes part, that it can-
not be said to bave any fixed or definite seat.
It is most l.'ummul:llz.' fomd |J'1't|1nr somewhat
deeply in the lateral and posterior part of the
cavity of the true J:u.:h-iﬁ, concealed from view
by the small intestines, and in part covered by
the Fallopian tube of the same side. ltela-
tively to the uterus, the ovary is placed on
either side of that organ, at a distance varying
from 47 to 187, and behind and a lictle be-
low the level of the point of entrance of the
Fallopian tubes ( fiz. 368, ).

Each ovary is invested by a layer of perito-
e derived fromn the pesterior lamina of the
broad ligament, to which the ovary is thus
attached by o kind of mesentery.

Besides this indirect connection with the
uterns, through the intervention of the broad
lizament, the ovary has also mmother and more
direct attachment h}‘ the aid of 1ts own proper
ligament (ligamentum orvarii ), which serves to
bind 1t more zil.':l.‘LII'l'.I_lr' to the uterus. {,Erg
368.n1.)

The ovary is further connected at its outer
extremity to the mouth of the Fullupi:m tuhe
by one of the processes of the pavilion, which
serves to kecp the organ always in close
proximity toits excretory duct ( fig. 368. n).

The distance which intervenes between the
ovary and the uterns varies considerably on
each side, not only i different individuals,
but also in the same subject, where it is Yery
rarely found to be equal ; the right ovary, so
far o= my observations have gone, being further
removed than the left in the propertion of
nine out of twelve instances.

]'}th'il'lg [egnaney, the ovary suffiers fre-
quent changes of position.  As the uterus ex-
pands, it carries the ovary along with it into

* Bee arl. Tesms, Yol IV, p 976G
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the abdominal cavity, at the same time the
relative situation of these prarts i5 mate=
rially altered, the fundus uteri gradually ex-
panding and rising above the former level of
the ovaries, whilst the latter appear to be
bound down more closely to the side of the
uterus, until at term their position is usually
found to be below the centre of that organ.

Compoxext Parrs.— The ovary is com-
posed of, lst, protecting parts, or tunics;
#nd, a parenchyma, or stroma, in which are
imbedded ; 3rd, the proper sccreting struc-
tures, in the lorm of closed sacs or vesicles,
containing the ova ; 4th, vessels and nerves.

1. The Protecting Parls or Tunies.—These
are two in number, and correspond precisely,
both in strocture and derivation, with the
analogons coverings of the testis.

The peritoncal covering ( fig. 371, o) consti-
tutes the ontermost of these coats, and consists
of the layer of peritonesm derived from the pos-
terior lamina of the broad ligament, which serves
to connect the ovary with the parts adjacent.
Except at its base, the ovary is so closely in-
vested by this peritoneal lamina, that no ef-
fore with the scalpel will suffice to detach it
from the tunie beneath.  This intimate union,
however, of the two coats ceases at the base
of the ovary, where a white, irregular, and
somewhat elevated line is observed on either
side, extending in a horizontal direction, and
I"lz;iu'__: |ii:':|u:r on the anterior than on the [rors=
terior surface of the gland. In its intimate
texture, this covering of the ovary differs in
no respect from the peritoneum covering the
viscers generally.

Aoe farncien afbrrgiﬂgﬂ, or fumiced jjrupriﬂ, Lﬁg.
37 I,m? constitutes the special or proper cover-
ing of the ovary. Itservesto give form and soli-
dity to the organ, and to protect the ovisacs
and ova from injury. This coat has a nearly
uniform thickness of 3, and forms a L‘omplutu
investment for the ovary, except at its lower
border, where the fibres are either very thinly
scattercd and interlaced, or are altogether
wanting, leaving a longitudinal space, termed
the hilum or vascular fissure, by which the
vessels and nerves enter the organ.  This
space measures 37'—4"" in width, and extends
along the entire base of the ovary.

The tunica albuginea has been commonly
regarded as @ more condensed portion of the
stroma, or parenchyma, of the ovary; but
from this it is readily distinguished, not only
by its clear white colour, and dense and almost
cartilaginons hardness, but also by its micro=
scopic characters.  On account of its extreme
toughness, this tunie is not very easily sepa-
rable into fragments sufficiently minute for
microscopic examination. But when small
]I[}I'Li.[I]'lH have been so obtained, the NErgins ol
the fragments exhibit numerous close-lyn
and irregularly arranged fibves of develope
connective tissue, projecting from a dense,
structureless matrix interspersed with gra-
nules, which serves to connect the fibres to-
gether, and to which apparently is due, in a
great measure, the peculiar toughness of this
membrane, while its remarkable whiteness 1s
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‘explained by the much smaller number of
blooid-vessels that it contains, as compared
with the general parenchyma of the uvnrf.
The tunica albuginea, therefore, is not merely
a more condensed form of the ovarian stroma,
but appears to result from a development of
tissues which exist in the stroma in an ele-
mentary or embryonic form, as well as from a
more close conjunction and blending of those
tissues.

2. The Pavencliypmaor Strowa,( fis, 371.c,and
j'i'g. 32, a'} J;'umsﬁtutuﬁ the proper tissue of the

240

ovary. It lies immediately beneath the tuniea
albuginea, and fills up the whole of the inter-
mediate space between the ovisaes, to which
it acts as a germ bed, protecting the ova from
injury, and serving for the conveyance of blood-
vessels to the ovisacs, This tissue is some-
times of a pale-pink, but more often of a
bright-red colour, from the large number of
blood-vessels which it contains, whose ar-
rangement proceeding from within, and radi-
ating outwardly in all directions, gives to this
ti=sue, when viewed by the naked eye or by

Ovary enlirged four dicmelers,

(Arier Coste,) Dissected fo shen,

A,y peritonenm; 5, tunica altmginen; ¢, stroma; poDD, Gracan follicles in varions stages of growth ;
EE, outer cout of the follicle (tunic of the ovisac); ¥, inner coat of the fllicle (ovisac); v, epithelial
living {membrana granulosa); wig oviom and comulos; 1, orilice by which the follicle has discharged
an ovam; ik, Fallopian tube ; 1, fimbrias; w, posterior ala of broad Tigament or mesentery of ovary; X,
Lubo-ovarian ligament ; o, ligamentum ovarii.

il
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a common lens, the appearance of being
formed into bundles or laminge.

The microscope, however, serves to resolve
this tissue into its true elements. When so
examined, the stroma is found tobe composed
mainly of blood-vessels, to which a great part
of its strength and toughness is due, the in-
termediate spaces being filled up by a fibrous
structure not separable into bundles, like
ordinary connective tissue, and having no dis-
tinct fibrillar arrangement, its chief elements
being single white fibres of ordinary connective
tissue, numerous fusiform embryonic fibres,and
elliptical and round cells or granules, the whole
being coherent and strongly united together.

3. The Graafion Vesicles, Follicnli ovarii, .
(sraafiani, 5. Ovisaeci.—When the substance of
i hm]thy ovary is divided I’_‘r' a clean incision,
if the sulject be not too advanced in life, the
section will be found to have included several
vesicles varying in diameter from 4 down
to sacculi of microscopic minuteness, These

Taongitwdinnl section of adult ovary, (Ad Nal)

a, distaly &, proximal end ; =, stroma; g, Grangian
follicles of the ordinary size before enlargement ;
k. stellate remains of follicles which have burst and
shronk after discharging their ova.

vesicles, familiarly known as the ova of De
Giraaf, although the credit of antecedent ob-
servation is certainly due both to Vesalius #
and Fallopius 4, are variously distributed
through the ovary according to the age of the
individuoal.  In infants and young subjeets, the
ovisacs are found only at the Lmeriphr:r_',r of the
organ, where they form a thick rind, the inte-
rior of the ovary being oceupied only by blood-
vessels and stroma.  But after puberty the
division into a cortical and central part be-
comes less distinet, theovisacs becoming buried
deeper in the stroma, so that occasionally, in
making sections of the part, they are encoun-
tered as deep as the base of the organ.  They
are always, however, most numerous near the
surface.

The number of developed vesicles contained
in each ovary, and visible to the naked eye,
varies considerably in different subjects.  Up

* e Corpnis humani Fabrica, lib, v, eap. =v. p.
43,
t Obs. Anat., Op. omnia, 1606, vel. i. p. 106,

UTERUS AND ITS APPENDAGES,

to a very recent date it appears to have been
assumed that their number was limited. They
wereusually estimated at 12 to 20in each ovary;
and it was generally supposed that, when these
were exhansted by child-bearing and miscar-
riage, the power of procreation of necessity
ceased.  More recent and careful observation,
however, has shown that the number of vesi-
cles in each ovary amounts in healthy orguns
to 30, 50, 100, or even 200; whilst in very
young subjects their numbers exceed all power
of accurate computation.

The vesicles are most easily displayed in
the adult ovary by making a perpendicular
section throush the organ in the direction of
its longer axis. In this way the largest num-
ber will have been divided by one incision ;
and such asection,as in_fig. 372., will often suf-
fice to exhibit 8 to 12 vesicles of different
sizes, On submitting the section, however,
to the micruﬁcﬂpe, others of a smaller size,
which had previously escaped attention, will
be brought mto view ; and in continuing the
incisions in varions directions, fresh vesicles
will be laid open of various sizes and in dif-
ferent stages of development. If the ovary
of an infant be sch:cr.cr!l for observation, the
organ should previously have been hardened
l?r maceration for several days in spirit. A
clean section is thus easily obtained by a sharp
knife; and if this be examined by a 1-inch ob-
ject glass, the little spherical ova, coagulated
by the action of the spirit, will be readily seen,
each one lying in its proper ovisae, by which it
is immediately surrounded, and the whole so
closely set and so numerous that a single sec-
tion suffices to display several hundred of
them at one view (fiz. 373.).

Section of part of the ovary of an infant, aj
uumfﬁa{'! T'-l’llrfrtn!'rui _rfﬂyrfmfn mﬂait;s nf%u
and Mood-vessels only.  The lighter peripheral part
is composed entirely of close-set ovisnes, containing
ora of e sives (Ad Nar, » 16 alicu.)

The Graofian follicle, when not subjected to
pressure from surrounding parts, or from ad-
Jucent vesicles, is spherical or oval in form, ( fig.
371. oo, and fiz. 372. g) and consists of cer-
tain tunics and contents. The number and
composition of its coats have been variousl
described by recent observers ; and upon this
subject a difference of views would be of com-
paratively little importance, if upon a right
solution of this gquestion did not depend the
clear eomprehension of those changes which
occur in the Graafian follicle during preg-
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nancy, and which result in the formation of
the body termed the corpus lutewm.

Without entering upon the question of the
number of laming into which the walls of a
Graafian follicle may be =plit by skilful maui-
pulation, it will suffice to consider those onl
ns distinet membranes or coats, which exhi-
hit obvious differences of structure and rela-
tionship, during the various phases of develop-
ment and decay which the follicle undergoes
from its first formation to its final disappear-
ance. In this view the walls of the Graafian
follicle must be regarded as being composed
of three membranes; and indeed but for the
importance attached to the useof the third or
innermost of these, which in any case is hardly
more than a thin layer of granules, it would
have sufficed if the coats of the vesicles had
been enumerated as two only.

The external fibrous or vascular coat { fig.
374, a, fiz. 371. €) constitutes the funic of the
oviae of Barry, the farirl::'ﬂﬁbrnm, - E.Fecm__ﬁr!—
ficwli of Baer. It forms no portion of the or-
%nml ovisae, but is a superadded part, derived
rom the parenchyma of the ovary. This

coat closely embraces the ovisac,and partakes
Fig. 374

Craafian vesicle af the rabbit = 100 (P} diznieters,
(A fier Barry.)

a, outer coat or tumic of the ovisac; 6, ovisac;
¢, epithelial lining or membrana gromlesn, o por-
tion of which has been removed in order to display
dd, retinacula (here too distinetly marked) ; e tunica
granulosa of Barry immediately swrounding the
ovum, consisting of, f, zona pellucida, within which
is the yelk and germinal vesicle and macula

in its spherical figure ; it carries numerons
blood-vessels, which pass from the ovarian
stroma to become cxpanded ina vaseular net-
work over its walls ( fig. 371. n).

Examined by the microscope, this membrane
is seen to be highly vascular. It is composed
of a fine membrane, containing few fibres, but
everywhere abundantly studded with oval
nuclei, visible without the aid of acetic acid,
and |1rul}ul1l:,r, n part at least, due to the pri-
sence of s0 many blood-vessels in its tissue.
This coat contains no oil globules. Its chief
use appears to be to give increased support
and protection to the true ovisac which it sur-
rounds, snd to convey blood-vessels from the
ovary for its nutrition, and for the supply of
the fuids which the ovisae contains,

The second ov internal coat, as it is com-
Illm':ly termed, of the Graafian follicle 15 the
ovisac itself. 1t constitutes at first an inde-

5]

pendent structure; but receiving afterwards
the before mentioned investment from the
ovarian parenchyma, the two coats unite to
form the Graafian f(ollicle. The ovisac is

Fxg. ava.

e s o
“oBoe
j/ -
- ]
I
m}g" L

(Ad Nut. x 550.)

composed of embryonic fibres of connective
tissue (Mg, 375. a), of rounded cells or
granules, &; and of a lurge proportion of minute
oil globules, e, Thefembryonic fibre-cells lie
parallel with each other, and rogether with the
granules form the bulk of the tissue in nearly
equal proportions. The il drops are very
numerous ; and after the preparation has been
nndder examination for some time llm}' Are Seen
to float up to the surface of the drop of water
in which it is placed, and to collect upon the
under side of the glass dise used for covering it.
In addition tothesethere is found a small quan-
tity of developed fibres of connective tissue,
which appear to give firmness to the whole.
The Graafian follicle thus composed, contains,
in elose contact with its inner wall, a stratum
of nucleated cells, forming an epithelial lining,
termed the menbrone gronnlosa ( fz. 374 o,
fiz. 371, ). The cells or granules which give a
name to this membrane are so lightly held to-
gethertharithas beendoubted whether the stra-
tum which they forin is really entitled to the
denomination of amembrane. Neverthelessthis
structure appears Lo play an important part in
regard to the ovum, which is always found
lodzed within a portion of it. At the com-
mencement of the formation of the ovisar, ac-
-:nm]in; to Dr. Murtin Balrl'_}', these |Jl.:l:|i'|iHr
elliptical nucleated cells or granules are nearly
B Hil||1.' diffused 1]1m|.|gh the Huid which it con-
tamns, the ovum lying in their centre. But
about the time at which the ovisac unites with
its covering or tunic to form the Graafian fol-
licle, these granules are found to have become
separated into little groups, leaving interspaces
fil ledd |}_'|.' fluid. Further, as this separation ad-
vances, the granules arrange themselves in such
a manner as to constitute three distinet struc-
tures.  The prineipal portion collects upon the
inner surface of the ovisac forming the mem-
brama granufosa just described (fig. 374. )
A second portion becomes aggremated upon
aed  aronnd the ovam, tslking its form and
constituting a special investment for it. This
is the faries grmmﬁm of B::rr}' {ﬁg 374. g},
A third portion collects to form a structure
composed of a central mass in which the
ovum with its tunica granulosa is imbedded,
corresponding  with the ewmulus (fig. 371.
) of Baer, and of certain conds or flattened
bands, from two to four in number, which pass
off from the central mass ontwards, to become
united with the layer of granules lining the
follicle.  These radinting bads or cords are
termed by Barry the rq'ifrnn'r.rfu, (fig. 371 o o)
b

Steweture of ovfaue,
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from their supposed office in suspending the
ovum, and retaining it in its proper situation
in the Grasfian follicle.

That the refinacala, however, are not essen-
tial structures is proved by the fact that they
ure wanting in many of the Mammalia as well as
in Man. They have been observed chiefly in
the Rodentiz and Buminantia, where their form
and number are subject to considerable varia-
tion. The subjoined figure exhibits the ovum

e of rablit surrounded by he tunice granulose
aoaeel protioes af vetinaciela. (A ffer Cosle,)

surrounded by the layer of granules which
constitutes the fuvied _‘L:J‘l'-l'il'n'ﬂirl'-'ﬁd, and umernally
to this the radiating bands or refinacila, the
whole of those parts, external to the ovam,
being composed of nucleated cells.

Besides these structures, the Graafian follicle
contains @ pellucid nl’lmmim:a_llﬂ Huid, of a
slightly yellowish eolour, partially coagulable
by heat. In this fluid Aoat numerons granules
similar to those of which the parts just de-
seribed are formed, together with a varying
quantity of oil-like globules.

Lastly, in the midst of the granules at an
carly period, and subsequently in that more de-
finite arrangement of them which constitutes
the fumica grannfusa, is contained the ovum
(. 374, f,and giz. 376.), o full deseription
of which is given in the article under that title.

4. Vessels and Nerves.—The ovary de-
rives its supply of blood chiefly from the
ovarian ( spermatic), but in part also from the
uterine arteries,  So free, indeed, is the com-
manication between these vessels, that the
organ may be equally well injected from either
source. The communication is effected chiefly
by means of a branch of the ovarian artery,
which passes inwards to inoseulate with a ter-
minal branch of the uterine artery, this anas-
tomotic branch being occasionally so large as
to constitute the principal source of supply of
the ovary., The terminal vessels are con-
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ducted to the lower border of the ovary be-
tween the folds of the posterior duplicature
of the broad ligament, where they lie in
paraliel lines, and are readily distinguished by
their tortuous or spiral form. l—fm:ing en-
tered the base of the organ, they spread out
into those numerous ramifications which pene-
trate every part of the ovarian stroma, and
give to this structure its peculiar fibrous as-
pect.  From their extreme branches the blood
15 returned by the veins, which pass to the base
of the organ, where they are very numerous
( fig. 370. &). They form, near the ovary and
between the folds of the broad ligament, a
plexus  termed the ovarian or pampiniform
plexus, {fiz. 369. ) the vessels of which com-
municate also  with the uterine plexus,
Valves are found in the ovarian veins only
in exceptional cases.

The ovary derives its nerves from the renal
and inferior aortic plexuses® The nerves
enter the organ along with the blood-yessels.

FuxcTioss oF THE Ovary.

Theovary is to the female what the testisis to
the male—the germ-preparing organ, the part in
which is formed the female generative element,
and therefore the essential portion of the entire
sexual apparatus,  To it all other structures
may be regarded as accessory or superadded ;
for in by far the largest proportion of the
animal kingdom they are either found in a
rudimentary state, or else have no existence.
But not only is the ovary the organ in which
the formation and evolution of the germ take
place ; its offices farther extend to the separa-
tion and expulsion of the ova, when the
have reached such a state of maturity as will
render  them  susceptible of impregnation,
This process, [.!l.'IIIIHI[JIIIJ.' termed n\'uEatiun,
takes place spontanecusly, and without the
intervention of the male, which is not neces-
sury thereto,  All animals possessing an ovary
are subject to this law ; aml Man constitutes
no exeeption to the rule.  But the functions
of the ovary are exercised only during a cer-
tain period of life.  The ova, which are formed
at or near the time of birth, and sometimes
before that event, are not called into activity
until the I'H.'Ili_',' of the [rarent is mlfﬁciel‘lﬂy
developed, to suffer the parturient act without
destruction or serious detriment to its own
tissues, such as would be incompatible with
the continnance of its own life, and such as is
witnessed in those lower tribes where the
whole of the vital energies of the parent are
exhausted by one effort of reproduction, or
its tissues are even disrupted by the process
which produces its kind.  But long before the
time arrives at which the generative faculty is
cupable of Leing fully exercised, it is probable
that many of the ova which were first formed
have perished, their place being continually
supplied by new formations.4 Their numbers,
however, are so great that, if only the one
thousandth part of those originally contained

* Bnow Beck, Phil. Trans, 1546, pact i,

t Barew, Phil. Trans. 1838, part ii. p. 319, Dy,
Ditchie, Med, Gaz, vols, xxxiii, xxiv.
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in the ovary remain, and no new ones are
superadded, there will still be more than
sufficient for all the purposes of reproduction.
But as the |"m-u;:ti1:1u:m|ij activity of the ovary, so
far as relates to the emission of ova n a state
fit for impregnation, is restrained on the one
side until the arrival of a curtain stage of
development of the parent, so on tl_:e other
a period equally arrives, after which this power
of producing and emitting ova altogether fails;
and it is plain that both these restrictions con-
tribute to one and the same end, the limita-
tion, nzmely, of the office of ruplru:hu:tiun_tu
that period of life in which the vital energies
al the producing body, having attained to full
perfection, remain still uni111|:lui_rf:d. g0 that
the qualities of health and vigour in the parent
may be transwitted undiminished to the off
s[pring.

From this it results that the ovary in Man,
as well as in the Mammalia generally, has
three noticeable periods : the first, of prepara-
tion ; the second, of activity ; and the third, of
deeay : and these correspond respectively with
the periods of infancy and childhood, of youth
and prime, and of decline and old age.

The condition of the ovary at each of these
epochs will be traced ; but the middie period
is obviously that to which the chiel interest
attaches,

During certain portions of this epoch, and
in some instances through more or less of its
whole extent, the ovary is employed in ripen-
ing and c¢mitting ova.  In this respect, how-
ever, greater variation is perceptible in dil-
ferent species than in any other particular.
But in all alike this one circomstance is ob-
servable, namely, that the emission of ova is a
E::rriu:lic OUCHrTEnce, ;

Now the periods of emission of ova may so
oceur as to make the times of parturition co-
incident with the retwns of those scasons
which are most favourable for the rearing of
the young. In such cases the capacity for
impregnation may be limited to one period of
the year, the ova being ripened and emitted
only at that time. The roe affords an inter-
esting: example of this. The doubts which
have heen sometimes eotertained a5 to the
precise time at which the roe becomes impreg-
nated have now been settled by the recent
very careful researches of Bischoff #, who has
proved that this occurs at the end of July and
during the month of August, and that it is
only then that the ovaries of the female con-
tain ripe ova, and the testes of the male ripe
semen. At other times these are not to be
fonnd ; henee it follows that in this animal im-
pregnation is impossible at all other seasons.

But in many animals the periods of ripening
and discharge of the ova recur with much
greater frequency ; and probably climate, food,
domestie care and the lltkc, exercise o certain
degree of influence in modifying the returns of
these periods

In the human female the same periodicity is
observable; and it is now rendered in the l‘lig,lh

* Eolwick. des Rehes, 1834,
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est degree probable that in her case the times
of ri|:|L'|'|'I|Jg and gulluru“},' of the :lia.:t-lmrge of
the ova are comcident with the times of
menstruation #, just as it has been proved
beyond dispute that in other DMammalia the
spme process accompanies that more obvious
econdition of aptitude and desire for sexual
intercourse to which the terms wstrus and
rut are applied.

A periodical maturation, therefore, of ova,
accompanied by debiscence of the ovicapsules
and discharge of their contents, may be said
to constitute the principal offices of the ovary
during the prime of life. But notwithstanding
that these processes are |1-L:rEmlimlll_ﬂ:uri‘brluu:l,
the ovary cannot al any time be said to be in
a condition of perfect rest, except under cir-
cumstances which will be presently noted; for
whilst some ovisacs may be observed to be
advancing and preparing to emit ova, others
may be seen l'l.‘:r:rl‘_'tl'ing or Imt'ﬁruing obliterated,
The climax, hewever, of each serial process
15 the dehiseence or rupture of one or more
follicles. Upon this the whole force of the
ovary is, as it were, for the time concentrated,
This event being terminated, the activity of
the ovary passes away as regards that parti-
cular follicle. Em}ugh, however, of wital
energy remains in the now useless part to suf-
fice for the healing of the wound, and the
closing and obliteration of the cavity left after
the escape of the ovum.  But the blood gra-
dually deserts the walls of the previously
congested ovisae, the distended vessels in its
neighbourhood shrink and become obliterated,
and the action is transferred to another set of
follicles, one or more of which pass through a
similar order of changes.

Two circumsatances, however, arrest for a
time this process.  The one is the eccurrence
of utvm—g::.-itmlm'-, the other the performance
of lactation ; and although occasional excep-
tions may he observed, yet so far as this fues-
tion has been examined, the evidence collected
favours the belief, that in pregnant women anl
in those who suckle, no ova are emitted during
the continuance of either of these processes.f

This view also, so fur as relates to lactation,
receives support from the well-known circum-
stance that a considerable degree of immunity
fram iulp]‘t‘;:’lzl!iun QCCLrs Lluriug the conti-
nuance of lactation, o circumstance easily ex-
plained upon the supposition that at that time
usually ne ova are matured or emitted,

It will now be necessary to trace in detail
the process of ovulation, so far as regards the
structures concerned in that process which
|1ru|)r;ri}r E:l;:lmlg to the Ovary.

A pencral account of the Graafian lollicle
in its mature stale |:|:L'|.'il'|g b JI]I‘I.‘.ui_[}' gi\'g_-u
at p. 550, the changes which this important
structure underzocs at different periods of its
development and decay will now be examined,

* The question of the connection between mon-
strunation and the maturation and dizcharge of o
fromy the ovary, iz considered wieder the head  Men-

5

struation ™ at page G,
1 Nigriery, Lecherches sur les Ovaires, chap. i,
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First Stage. Origin of the Graafian Follicle.
—The time of the first appearance of the fol-
licle within the ovary is subject to considerable
variation in the different orders of Mammalia.
In all it occurs at a much later period than
the first appearance of the seminiferons tubes
in the male. Bischoff, who has devoted much
attention to the examination of the follicle in
its earliest stazes of formation, has never been
able to discover the lenst trace of it in the
dog and rabbit before birth.  This is also the
case in most instances in the human embryo,
although examples occur of the ovarian fol-
licles being already formed in the new-born

Fig. 377.

=

Represenits the mode of formation -g the Graafiun
4 follicle, (After Bischoff.)

A, portion of ovary of a foaeal dog, The Graafian
follicles are seem in the first stage of formation,
consisting of little groups of primary cells in the
midet of a tissue of similar structure.

», Portion of ovary of a dog four weeks old; a de-
licate fibrous coat mow surrounds the groups of
nucleated cells.

¢, Portion of ovary of a pig three weeks old. The
follicle is here composed of transparent membrane,
the outer surface of which, in the larger ones, is
become fibrons. Its inner surface is lined by an
epithelium of pale cells (membrans granulosa);
within thiz is the germinal vesicle, surrounded by
granules resembling velk granules. These contents
are seen dispersed from a ruptured follicle at g
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infant, and in advanced embryos. At first
nothing is distinguishable in the ovary except
a uniform mass of primary cells and cell nuclei.
When the follicle or ovisae is about to form,
there may be perceived little ronnd or ovoidal
a tions of pr]mnrjr cells, furrrling groups
which are distributed in considerable numbers
through the ovary. These, from the circum-
stance that the substance of the ovary is like-
wise composed of similar cells, are scarcely
distinguishable from the stroma in the midst
of which they arise (ﬁ,l.g 377.a).

Now Barry, who also very carefully exa-
mined the early formation of the follicle in
the rabbit, maintaing that within these little
groups of cells the germinal vesicle is already
contained. Barry represents the germinal
vesicle at its first formation as surrounded by

minute oil globules, amdl a collection of gra-
nules, forming together little elliptic masses

which are distributed through the ovary. A
comparison of the deseriptions andillustrations
of these two observers leaves no doubt that
bath refer to precisely the same ohject.
Round these little groups of cells is now
perceived a delicate transparent membrane,
which 15 at first apparently destitute of or-
ganisation,  This is the ovisac in its first stage
of formation (fig. 377.8,¢). The precise mode
of its development has given rise to much
speculation, which is interesting chiefly with
reference to the question whether the ovisac
is to be regarded as the wvesicle of evola-
tion of the ovam, or whether the ovum, or
parts of it at least, are previously formed, and
the ovisac is afterwards superadded.
Bischoff explains the formation of the fine
homogencous membrane which is first seen
surrounding the little %:DI.IPE of cells by sup-
wosing that those which form the peripheral
ayer become confluent, and that by their
junction they constitute this boundary wall,
whilst the original cell contents are dispersed.
This membrane soon afterwards becomes
lined with a stratum of endozenous cells, which
form an epithelivm upon its inner surface. A
close examination shows further that this eell
layer is bounded by a homogeneous tunica
proy Wi,
}I[entc Bischoff concludes that the follicle
is, as Henle asserts, a primary secreting fol-
licle, which, like all secreting follicles, is not
composed of a primary cell membrane, but
results from a confluence of cells. He has
never seen in it, when still in the condition of
a homogeneous transparent membrane, a cell
nucleus, as would be the case in a primary
cell. The contents of the vesicle, according to
Bischoff, consist of a clear fluid containing cell
nuclei and granules ; the latter closely re-
5-5:1]1.L1Iing the KII!.TSI.."I]IIEII‘II_',‘-‘FI_]T"II]L‘I.! elk gra-
nules. Somewhat lateris observed within these
follicle vesicles, which in the meantime have
become more developed and numerous, a se-
cond transparent spherical vesicle, containing
a nucleus which closely resembles, and is con-
sidered by Bischoff to be the germinal vesicle.
Hence, whilst the observations of Barry, con-
firmatory of the views of Baer, and supported
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now by Dr. Allen Thomson®, led the former
to conclude that the formation of the ovum
commences before the existence of the ovisac,
the rescarches of Bischoff point, on the other
hand, to the ovisac itself, as the formative or-
gan of the ovum.

The general appearance of the ovisae, when
first formed, is that of a pellucid, and often
yellowish vesicle, having an elliptic form, and
at first so minute as not to exceed Jy—y 5"
in diameter ; as, for example, in the ox, the
ovary of which animal, according to Barry,
would contain in a ecubic inch 200,000,000 of
such ovisacs.

The ovisac is more or less pellucid, ac-
cording to its size. In the smaller ones, the
walls are so transparent as to admit of the
form of their granular contents being seen
through them { fg. 377, B, ©) ; but as develop-
ment advances, they become merely translu-
cent.  The walls, which are relatively very
thick in the small ovisacs, are elastie and dis-
tensible, and have an undulating surface, pre-
senting numerous depressions, to which is
referable the plaited or folded appearance
which the contour of the ovisac assumes un-
der pressure.
he ovisac is sometimes formed in the pa-
rictes of an already developed Graafian fol-
licle ; but whether originating here, or, as is
more commonly the case, in the proper sub-
stance of the ovary, it is always at first seen
lying perfectly loose in a little cavity, exca-
vated, as it were, in the substance of the sur-
rounding tissues. Subsequently a covering,
or tunic, consisting of a rather dense con-
nective tissue, susceplible of becoming highly
vascular, and closely connected with the ova-
rian stroma, is gradually formed upon the
outer surface of the ovisac, with which this
outer covering now becomes closely united.
This is the structure termed by Barry the
tunic of the ovisac ( Tunica 8. theca follicul).
And it is by the union of these two that,
according to his observations, the Graafian
vesicle is lormed. At this stage of its deve-
lopment there exist all the -.-E;munu: of the
completely-developed follicle, viz., the outer
vascular or fibrous coat, the inner softer layer,
or proper tunic of the ovizac, and the still
more internal epithelial layer of granules re-
presenting the membrana granulosa, together
with the elements, at least, of the ovam, and
the Huid contents of the sac.

These constitute the most important points
regarding the development of the Graafian
follicle at the time of its first formation in the
Mammalia generally. They serve to facilitate
greatly the study of the same parts in Man.

With regard to the human Ilullicle, the cor-
responding stage is most readily observed in
the infant, a few months after birth. If at
that age a section be made of the ovary, it
will be seen to be composed of a parenchyma,
which is somewhat lax towards the centre
and base, but more dense in the peripheral
portion of the organ. The more lax central

* Pnge 76 of this vol., Supplement.
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sortion consists of blood-vessels and wavy
undles of connective tissue, the latter being
much more distinet in the ovary of the infant
than in the adult. The more dense peripheral
ortion is that in which alone the ova are
Fuum:l. It is made up almost entirely of a
mass of minute ovisacs, already containing
ova ( fiz. 373.).

These ovisacs, at present in a rudimental
condition, are of various dimensions. In the
example given, their average diameter was
sho—roog - DBut it happens, occasionally,
that ovaries of a very early age are found to
contain ovisacs or Graafian follicles of com-
paratively large size, Thus, in a specimen in
my possession from a child of seven months,
one ovary contains a follicle of rather more
than 1" in diameter, whilst the other is almost
entirely occeupied by five follicles, the largest
of which measures 234 11", and the smallest
is one quarter of that size. In this case the
entire length of the ovary is only 7.

Second Stage. Growth, Maturation, and Fre-
paration for Dehiscenee of the Follicle—When
the period approaches, or has already arrived,
at which an animal becomes apt for reproduc-
tion, and is ready to receive the male, a cer-
tainnumber of follicles progressively increasein
size, and become more and more superficially
placed. Shortly, the more advanced series
occupy the surface of the ovary, and present
the appearance of round grains close-set,
s0 as to give to the organ sometimes the
appearance of a bunch of grapes ( fig. 378.).
This is more particularly the case in the
sow, which affords an excellent example
for tracing these changes in the follicle.

Fig. 378,

Portion af evary of the sgowe, The Groeafan follicles
praject above the surface of the orary.  Severaly
riper than fhe rest, are conspicuons by their size, o,
wnripe ; &, riper follicles ; o, sftrom.

{ After Pouchet,)

Each grain, «, consists of a vesicle filled
with a limpid fluid, albuminous, viscid to
the touch, of a slightly yellow eolour, and
coagulable by heat and alcohol. Their walls,
previously diaphanous, now become opaque
from the thickening of the inner membrane of
the vesicle, i.e., of the ovisac itself. From
four to six of these vesicles will be found to
become simultaneously developed in  each
ovary { fig. 378.6,4). Theseare always the most
superficial.  Their form is generally ovoid.
They increase until they attain a diameter of
about 4.
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The angmentation in bulk of the follicle is,
in the first instance, due almost entirely to an
increase in its fluid contents. It is probable
that this fluid is supplied by the minute ca-
pillaries with which the ovisac is furnished,
and which, long before the vesicle has attained
its full diameter, appear in the form of a rich
network wpon its inner surface, giving to the
latter a bright red colour,

And now a thickening of the walls of the
follicle becomes very manifest, accompanied
by an exudation of blood which collects in the
interior of the sac. The period at which this
escape of blood commences is varinble, Some-
times it may be seen in follicles of not more
than 127 diameter, but more frequently when
they have attained a size of about 37,

As this exudation of blood takes place at a
period certainly antecedent to the rupture of
the follicle, it eannot be traced to vessels
lacerated during that process, but must pro-
ceed from the congested capillaries just de-
seribed. It resembles arterind blood, and is
rich in globules, which at first remain free and
distinet ; but when the distension of the fol-
licle has become considerable, the blood co-
agulates into a dark-red clot.

This pouring-out of blood has been termed
the menstruation of the follicle ; but beyond
the purpose of increasing the distension of
the latter, preparatory to its rupture, no use
has been assigned to it, except by Pouchet,
who maintains that in the sow the ovum lies
at the bottom of the follicle, nstead of near
its upper or free surface ; and that as the
sanguineous exudation increases, it collects
between the inner surface of the ovisac and
the membrana granulosa, and so carries up-
wards the latter, together with the ovum which
18 [utlgtd (Ve it. He HESTU Y fl]ﬂ:i“.'l‘.r that
in proportion as this exudation increases, the
albuminous fluid previously occupying the
follicle is absorbed, until the entire cavity be-
comes filled with blood.

The result of this process is, that the ovum,
previously lying at the bottom, is now trans-
ported to the upper part of the follicle, imme-
1|iﬂlul:,' beneath the pt;tint at which the rupture
of the walls is about to take place.

Notwithstanding the minuteness of Pou-
chet's {Il.:.‘il;l‘i:ll-lilll'l, its ACCUracy, so far at least
as concerns the supposed purpose of this exu-
dation of blood, has been called in question.
The fact, however, cannot be disputed, that,
in many animals, as well as in man, the follicle
doez  contain blood, often in considerable
quantity, previous to its rupture.  And this is
a very important point, because it serves to
refute the statement of some who maintain
that the presence of blood, or of a clot, within
the follicle, affords certain evidence that the
rupture of the latter, together probably with
the escape of the ovum, has already occurred.
Barry also, in his researches upon the rabbit,
says, that after certain of the ovisacs have
discharged their ova, “some of the larger
Graafian vesicles, remaining unbroken, are fre-
guently found to contain a considerable quan-
titjr ol blood., Such spots, he obzerves, have
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been noticed by several observers, who sup-
posed them to indicate the Graafian vesicles
from which ova were destined to be expelled.

Thus Barry's prior testimony serves to
confirm that of Pouchet and others, to the
effect that the blood found within the follicle
does not result from its rupture, but that it is
there antecedent to that process.

Some other changes which oceur in the
follicle previous to its rupture may here be
noticed. The thickening just spoken of takes
place in the inner membrane, or that which
constituted originally the ovisac. This thick-
ening s sometimes so considerable as to in-
crease the diameter of the follicular walls to
three times their original amount. At the
same time, their contour becomes somewhat
undulating, and their colour approximates to
that of the buffy coat of the blood.

While these changes are going on in the
substances and in the contents of the follicle,
preparation is being made externally for the
rupture at a certain part of the parietes. The
base of the follicle continues to be imbedded
in the substance of the ovary (fiz. 379.), but
the upper portion projects free above this,
being covered only by the usual ovarian in-
vestments. Here, at the more salient portion
of the projecting vesicle ( fiz. 379.), an in-
creased vascularity is observable. The peri-
toneum and sublying tissues become exceed-
ingly red, and an abundanceof blood isobserved
in the numerous capillarics which are now
visible upon the summit of the vesicle. After
this, the fibres of the ovarian coverings become
gradually separated, preparatory to their com-
plete laceration. The tunics also of the fol-
licle itself become perceptibly thinner at this
spot, which corresponds with the situation of
the ovum — always, at this period, lying im-
mediately beneath it.

Fig. 379.

Portine of ovary of the sow.  The follicles are in a
merre advanced slage than in g 378, Twe of these
are preparing for rupture, Alveady o swall aper-
ture is pereeglible in the cenlre, immediately above
the spot where the ovu fies; cund fowards this point
the bfvodvessels converge, [..ei\ﬁ-.-r LPouchet,)

The same regular sequence of changes,
which may always be traced in the Mammalia,
though with some slight variations according
to species, occurs also in man,  IF the exami-
nation be made in a young and previously
healthy woman, who has nu-nstnmteeli regularly
up to the time of her death, there will gene-
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rally be found in the ovary one or more fol-
licles in conditions similar to those just de-
seribed.,  The erdinary state in which the
Graafian follicle is found has been explained
at p. 550. Vesicles in the state there de-
scribed may be seen at all times in the healthy
ovary, sometimes near its surface, and at
others buried more deeply ; but when they
inerease in growth beyond this size, and are
preparing to rapture, one or more will always
be found approaching the rrm'llphcr_-!r of the
ovary, or rising above the level of its outer
tunics, constituting there a nipple-like pro-
minence, so distinet as at once to arrest
attention, and to point out the part of the

avare in which the dehiscence will next oceur

( fiz. 380. a).

Fig. 380.

Croary from a woman aged 22, who died on the fenih
ﬂ'l!g.l'":{h'r the commencement of her last menstruc!
grertod,  (dd Net.)

A follicle is preparing for spontancous rupture at
ay where a4 considerable prominence oceurs, and

where the peritoneal and albugineous coats are
almost entirely absorbed.

In general, only one follicle will be found
preparing for rupture ; but sometimes two, or
possibly three, may be observed in the same
condition in one ovary. The growth has now
been so considerable, that instead of measuring
only 13™—24'" or even 3, it has now a di-
ameter of 51—7", the breadth being usually
somewhat less than the length, for it rarely
happens that the follicle is perfectly sph:;-riq:ui,
In consequence of this increased growth the
follicle projects from the surface, and causes
the swu]I]ing just deseribed, whilst the accu-
mulation of Auid within it produces a softness
and sense of fluctuation in this part of the
ovary, which is very obvious to the touch.
Over the centre of this projection the pe-
ritoneum is execedingly thin, amd in some
places is wanting, partly from absorption, and
partly from laceration, the result of over-
stretehing and distension,

The tunica albuginea also of the ovary
may Dbe absorbed, or may have become
g0 exceedingly thin, as to permit the blood-
coloured contents of the vesicle partially
to appear through it, giving to the spot a

peculiar brick-red colowr. Around the mar-
gin or base of the prominence the fibres
of the tunica albuginea are often seen to
be scparated at short distances, forming
concentric lines or interrupted circles; the
red contents showing throuzh the interspaces,
and producing an appearance of ulternate
white and red lines (fiz. 380. 4). Beyond
this eircumference, the base of the promi-
nence exhibits the usual white colour of the
ovarian coverings, Numerous red vessels,
chiefly veins ( fz. 380, ¢), ramify towards the
projecting spot, and some of these traverse
it to its summit, coursing over the promi-
nence in serpentine lines, and forming here a
rich plexus.

A clean section through the centre of the
projecting follicle lays open an ovoid cavity,

Fig. 381.

The same ovary (ad Nab) as in fig. 380, faid open,
displagring,

a, the cavity of the enlarged follicle; ¢, the corre-

sponiding half of the same; b, a blood-clot, Xu-

merons follicles of the onlinary size are scen scat-
tered through the ovary.

( fiz. 381. a), containing usually a deep red
clot, b, together with a certain quantity of
blood and a bloody fluid. The clot has as
yet no adhesion to the walls of the cavity,
and is easily washed away.

If the ovary has been examined not too long
after death, the ovum may possibly be found
lying imbedded in the granules of the mew-
brana granwlosa, immediately beneath the most
projecting point of the follicle. DBut more
commonly, the examination not being made
until after this delicate membrane has meltel
down, and its granules have become dispersed
by post-mortem change, the ovum cannot be
discovered,

Aflter washing out the contents of the
follicle, the inner surface of the ovisne is ex-
posed ( fig, 381 ¢). This I have occasionally
seen Lo be of an intense red colour, from the
surfuce being covered by a rich network of ca-
pillaries filled with blood.  But most com-
monly the colour of the ovisac throughout, as
far as the outer tissue of the lollicle, isat this
time aclear, pale, chrome yellow, this coat being
now also very soft in texture. It is important
to observe that the vellow colour includes
the whaole thickness of the ovisac, or inner
coat of the Graafian follicle, which now mea-
sures from } to 1 in thickness, but that it
extends no further ; the outer coat, or theca
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folliculi, retaining its ordinary condition.
Already a slightly wavy outline is perceptible
in the follicle ( figz. 381.), which is due to the
growth of the inner membrane having con-
tinued after the outer coat has ceased to ex-
pand.

The inner coat of the follicle, when it has
thus acquired a yellow colour, is seen, by the
aid of the microscope, to have undergone an
important and yet very simple change. On
its inner surface, or that which is turned
towards the cavity of the ovisac, it presents
the appearance of a transparent and nearly
structureless membrane, in the substance of
which are imbedded numerous oil droplets,
very minute, and aggregated in little masses,

Fig. 382,

Tk o
A i gk

a, Ll

Cellz filfed with oil-grancles which give the yelloe
colour to the taner coat of the Gragfion fillicle be-
Sore i hos burst, forning the subslance fermed cor-
prus feteem, (Aol Nat, « 850.)

a, saparate cells; b, the same imbedded in the
structureless membrane. (From the same subject
as figs. 380, and 881.)
with a certain regularity which suggests the
idea that they have either been originally
deposited around a centre globule, or are
containgd in cells or vesicles, the cell-wall
of which is not very discernible ( fig. 382.
(3 DE(EIJEI‘ towards the outer surface of the
ovisac the oil droplets or granules become so
numerous as to prevent the recognition of any
other structure until the greater portion of the
oil has been dissolved out by macerating the
part in ether. If, after this process, the tissue
which remains be washed in spiric or water,
and subsequently treated by acetic acid, it is
seen to be composed of numerous blood-
vessels, and of developed as well as embryonic
fibres of connective tissue, which latter, {Iljw-
ever, are only fintly indicated, and are con-
nected together by a transparent membrane,
The proportion of developed fibres of con-
nective tissue is here very large, whilst in
less advanced follicles the embryonic fibres
preponderate (fig. 375.).

Another and perhaps more satisfactory
made of examining the yellow coat of the
Giraafian follicle in this stage, consists in slow
maceration in a very weak preservative Huid
(zlycerine and water). The cells, which this
coat contains in great abundance, can now be
obtained separately for observation, They
are seen to consist of a transparent cell-wall,
filled with oil granules ( fiz. 382, a). The
average cells vary in diameter from 31:" to
adoo s but man{ are smaller, and others lar-
ger.  Decasionally a eell may be seen to have
burst, its contents having escaped ; a few oil
granules, however, may still be perceived ad-
hering to the cell-wall, the torn margins of
which are very readily defined. There can be
no doubt that these cells are the * peculiar
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granules™ so frequently described and figured
by Barry in his account of the various con-
ditions and stages of development of the
ovisac.

The colour of the yellow coat—the so-called
corpus fulewm—is not alike in all animals.
In some of the Mammalia it is of a bright
arange ; in others it inclines to red. In Mgu,
as already stated, the inner surface of the
follicle, when ripe, is occasionally so loaded
with bright red capillaries that the usual
appearance is obscured, but its ordinary as-
pect presents the clear chrome yellow just
deseribed.  ‘That this yellow colour, like that
of the yolk of the bird’s egg, is due to the
presence of the oil globules ( fig. 362. &) which
everywhere penctrate the tissues of this coat,
is rendered sufficiently apparent : first, by the
fact that treatment by ether, which dissolves
out the oil granules, leaves the remaining
membrane nearly white ; and semmll:,'. that
niaceration in water has, to a certan ex-
tent, the like effect, but in this case arisin
from the maceration, causing the auimﬁ
membrane to swell and become opague, thus
obscuring its previous transparency, and ren-
dering the oily portions only faintly dis-
cernible thmugg: it, as judged by the naked
eye, though they are still readily discoverable
under the microscope.

Third Stage. Period of Rupture or Dehis
cence of the Follicle, and Escape of the Ovum.
—This is termed by Pouchet the period of
parturition, in which, after the preparatory
changes already described, the ovum quits
the Graafian follicle in order to enter the
Fallopian tube, It is therefore for the ovisac
what the process of parturition is for the
uterus, viz., the act by which the ovum, after
being matured to a certain point of perfection,
15 expelled from its cavity.

The process by which the dehiscence of the
follicle 15 effected in Mammalia is in some re-
spects different from that which ecauses the
expulsion of the ovum, from its containing
capsule, in the vertebrata below them. In
birds, reptiles, and fishes, and, indeed, in
the Invertebrata generally, the ovam is of so
large a size in comparison with the ovicap-
sule, that the simple increase of the former,
as the time of the ovipont® approaches, is suffi-
cient to cause the bursting of the sac at the
point where the coats have been pr;:;:urad for
rupture by previous attenuation. But in the
Muammalia the bulk of the ovum beurs so
small a proportion to its containing follicle,
that the ovum itself’ contributes in no degree
to the rupture by which it is enabled to
escape. In this process it remains a passive
body, at least in a mechanical point of view,
though doubtless it is the perfecting of
the ovum which gives the vital impetus to
that series of changes by which it 1s finally
released from its first abode. But the act of

* 1 have anglicized the French term oviponde { ovi-
pont), to express the escape of the ovum from the
ovary ; while “ovalation ” ia employed, in a more
general sense, Lo ioclude alzo the process of its
maturation,
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rturition is accomplished by other means.
‘he process by which this 1s effected has

been compared by Blumenbach to the spon-
tancous bursting of an abscess. Here the
process consists in an increasing accumulation
of fluid within, conjoined with a gradual
attenuation of some particular part of the
containing walls. So many points of simi-
larity, indeed, may be traced between these
two processes, that the term * inflammation ™
is employed by some authors in deseribing
the preparatory changes in the Graafian fol-
licle.

The resistance which the ovum and other
contents of the vesicle require to overcome
before any portion of these can escape con-
gists, it must be remembered, in the combined
opposition of no less than four membranes,
in addition to any portion ol the proper
ovarian stroma which may intervene, These
are, first, the ovisac ; then its capsule, united
to the former, and with it l,:m!::it:illit.'ll'lg the
Graafian follicle; thirdly, the tupica albuginea ;
and fourthly, the peritoneal covering of the
ovary. These four, shortly previous to the
rupture, become so intimately united together
that it is no longer possible to separate, nor
is it easy always to distinguish them from
each other, with the exception, however, of
the innermost layer, which ean generally be
more easily traced than any of the rest, on
account of its ill.'l:!l!.llur j'r:ur}w colour.

Upon the surface of the most salient por-
tion of the projecting follicle ( fig. 380. ﬂj the
peritoneum, as already stated, may be wanting;
the tunica albuginea also beneath has become
greatly attenuated, and is sometimes found
completely eroded, whilst internally the yellow
coat of the follicle is also observed to be
thinnest about this spot. Every preparation,
therefore, is made for the laceration of the
follicle at a giv::n |}uil1r, the seat of which can
also be further determined by the observation
that in this place the conjoined membrancs,
previously highly vascular, have become more
transparent, whilst their vessels, having be-
come atrophied by compression, now carry
little or no blood.

A very slight force is now sufficient to
produce the 1'1:1:tm'c of the follicle in this
precise spot, and such a foree is supplied by
the gradil accumulation of fwid, whether
albuminous or sanguinecus, or both, within
the cavity.

It is believed by Coste that when the ovi-
sacs have reached this point, which is the
full term of their growth, they may remain
stationary until a state of excitement arises,
produced partly by the maturity of the ovum,
and partly by the approach of the sexes, and
that it is under the influence of such an ex-
citement that the rupture of the follicle most
commonly takes place. What probability
there is for such a supposition nﬂr be here=
after more fully considersd.  Whether in-
fluenced by any external stimulus, or whether
-::ll‘:::urring spunl:u'lumlail_}',, and from causes
existing within the follicle, the increase of its
fluid eontents beeomes at length so great that
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the cavity is distended beyond measure, and
its walls can no longer resist the pressure,
but give way at the thinnest and most pro-
jeeting part.  But it is probable that another
power comes also into operation to aid this
process.  The wavy outline which has been
already noticed ( fz. 381, ¢) as presented in a
slight degree by the still unbroken ovisac, to-
gether with a certain amount of thickening of
this coat, indicates a growth of this more
rapid in proportion than that of the outer
layer or tunic of the ovisae. This, therefore,
will in some degree add to the pressure, be-
canse the outer layer of the follicle not being
distensible beyond a certain limit, any in-
crease of the contents, whether fluid or solid,
will alike contribute to augment the foree
which is brought to bear upon the weakest
point of the walls.

As soon as the rupture has taken place,
and the opening in the coats of the follicle
and in the corresponding portion of the ova-
rian eoverings is sufficiently large to admit of
the [rassage of the OV LT, the latter CECAPEE,
together with portions of the membrana gra-
nulosa,

On one oceasion Pouchet was so fortunate
as to meet with an opportunity of observing
the ovum as it was in the act of escaping
from the ovisac, amd was lying between the
marzing of the lacerated opening.

O the five coats which torether compose
the ovarian and follicular walls, four only, it
will be observed, ean offer any obstacle to the
escape of the ovum; becanse the membrana
granulosa, which is the innermost of all, con-
taing rather than covers the ovum, whose
escape cannot be impeded, but will be rather
assisted by that membrane. DBarry explains
the maode in which this probably oceurs as
follows : — The ovam, imbedded in the cu-
muthus and granular dise which form the centre
of the membrana granulosa, at the moment
when the laceration ceccurs, cxperiences the
viz & fergo occasioned by the pressure forward
of the fluid, endeavouring to escape from
within the follicle. This pressure is increased
by the thickening of the inner wall of the
follicle, amounting in some instances to an
exuberant growth, which will act upon the
ovum through the mediom of this fluid. The
obstacle to the escape of the ovum which had
up to this moment existed, being removed by
the laceration and absorption of the ovarian
and follicular walls, that portion of the mem-
brana granulosa which lies immediately behind
the lacerated coats, where the ovum is im-
bedded, presents a surface for the operation
of the wis a fergo more or less considerable,
according to the extent of the rupture.

And now the elasticity of the coats of the
follicle, together with some pressure from the
weight of the parts surrounding its base,
come in aid of this force, and l.'mupltll.: the
expulsion of the ovum, which escapes together
with a [il‘,]Iﬁﬂl] of the membrana grullulmja,
amd passes into the infundibular end of the
oviduct,

Fig. 383, shows the mode in which this pro-
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cess aeeurs in the rabbit. Here is represented
a portion of a ripe Graafian vesicle, which was
upon the point of discharging an ovum.  The
follicle, after being dissected out of the ovary,
has been subjected to slight lateral pressure in
the compressorium, by which the follicle has
been burst at the point (&) preparing for rup-
ture. The ovisac has given way at the thin-
nest point, and the ovum, surrounded by the
tunica granulosa (g, 1.), and dragzing after 1t
portions of the refinacula (g, 2.) 15 shown n
the act of escaping from the follicle.

Fig. 383.

Dewm of the rabbit in the acl of rmTFJfg Jrom o rup-
tnred Grawfian follicle, (Ajfter Burey.)

The ovam is surronnded by the tunica granulosa,
gl and draws after it the portion of membrana
granmloza termed the retinacula, g% ; at &, where the
rupture has taken place, the coats of the follicle arve
attenuated, and towards this spot numerous vessels
CONVErge.

The form and size of the aperture by which
the ovum escapes varies considerably. In
the rabbit it generally appears in the form of
a small round aperture in the midst of a bright
red spot, which is margined by a little net-
work of eapillaries filled with blood { fiz. 383.4).
In the sow the aperture is generally oblong

Fia, 384,

Three o
ollicles hare burst sinultaoreonsly, and exhibit wide

Portion of ovary of the s, the largest

fueeratinns,

tiered.,

Chthers, less forrard, remoin nareg-
At the bese are geveral auripe folliches.
(A fter Poechet,)
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( fiz. 354.), and from 11 to 7" in length; the
laceration in the latter sometimes extending
through the entire diameter of the follicle, and
permitting the escape of the whole of its con=
tents, together with the ovam.

The laceration is not necessarily limited to
a single follicle. In multiparient animals
( fig. 384.) all or a greater portion of those
tollicles which have attained their full de-
velopment undergo laceration, and emit their
ova about the same time. In some of these,
however, the effort may prove abortive, and
the follicles may remain stationary until an-
other impulse to rupture occurs, and the ova
may then be discharged, or may, on the other
hand, perish or be absorbed.

In Man, although generally uniparient, two
or more follicles may likewise become ma-
tured about the same time, and their bursting
may take place simultancously. OF this fact 1
possess the proofin a case ( fiz. 409. page 605. )
in which I found in one ovary three distinct
apertures leading to as many developed ovisacs,
all of which presented the characters just de-
scribed as indicating the recently ruptured
follicle. In this case the woman died during
menstruation.

Such an observation is interesting, as show-
ing in what way multiple pregnancies may
occur in the human subject, for the whole
of the ova discharged under such ecircum-
stances may be impresnated by a single coitus ;
although it is also possible I:I!:ﬂt the bursting
of ene follicle only may suffice for the Em-
duction of twins, since two ova have been
several times observed in a single follicle in
the Mammalia, and this may also possibly be
sometimes the case in Man,

Before proceeding to the consideration of
the remaining changes which the Graafian
follicle undergoes, it may be useful here to
make one or two observations on the con-
ditions already deseribed.  Up to the moment
of rupture, the progress of the follicle is one
of regular advancement from an embryonic
condition to a state of full maturity. The
object of this progressive advancement is the
protection, maturation, and final expulsion of
the ovum,in such a manner that this last step
may occur at a time when the ovum will be
E.Iauml in circumstances the most favourable

r impregnation.

In order to accomplish this, the ultimate
purpose of all these progressive changes, the
ovisacs which had been previously set more
or less deeply in the ovarian parenchyma
reach, one by one, the surface of this organ,
and there, swelling rapidly from the inereased
secretion into their interior, and the growth
of their walls, as we have seen, burst and
emit their contents. The whole of these
changes occur in re.gu!ar SEUENCe, and affect
one or more follicles in succession. These
follicles, lying buried in countless numbers in
the substance of the ovary, supply, as it were,
the pabulum for the morphological changes
here deseribed : a certain number only being
called into full maturity, whilst the greater
portion of those which were originally formed
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in infancy, er which may continue to form
during life, undoubtedly perish. No sexual
influence is needful to the production of any
of these changes. The whole cccur sponta-
neously, whatever may be the condition of
the female.

How far the influence of the male may assist
in hurrying on to maturity any of these pro-
cesses 18 a question which will be considered
hereaflter, when the proofs of the statements
now made as to the independence of these
processes will also be investigated.  But it is
sufficient here to refer to the fact of the spon-
taneity of these oceurrences, in order to place
under one catezory all the changes which the
ovary suffers, up to a certain point, independ-
ently of any sexual influence.

wo circumstanees here also may be more
especially noticed : the one is, that the yel-
low colour which the proper ovisac or inner
coat of the follicle exhibits towards the term
of its ripening is distinctly recognisable for
some Uime anterior to the occurrence of the
rupture. It occurs in all follicles at this stage
alike, both in Man and animals, and noder all
cirenmstances, whether coitus be |}¢n11.itt|:=i or
not ; but even when coitus is permitted, it is
found at a period long anterior to that ut which
the act of coition could by any possibility be
influential in its production.

The other circumstance which it may be
impﬂrtallt here to notice is, that the vellow
structure is no new nor superadded part, but
is the ovisac itself, altered by the gradual de-

sit in its texture of a yvellow oil, which at
ength accumulates to such a degree as to con-
vert this previously translucent wall of the
follicle into an opaque yvellow membrane or
coat. But neither in any of these stages, nor
in any subsequent ones, is there interposed
either between the walls of the follicle or he-
tween these latter and the surrounding ova-
rizn stroma, any new substance or body of
any kind. The fye”mr colour is confined to
the inner coat of the follicle, nor have I ever
seen it in any one instance penetrating to
the outer coat or covering of the ovisae,
There is :ml_-,- one new coat formed, which will
be hereafter described ; and that coat, often
of considerable thickness, is a part entirei}'
superadded, which, aiter a certain stage in the
metamorphosis of the follicle, is applied in the
inner side again of the yellow coat, to which it
forms a lining. This, although a new forna-
tion, is also, as will be presently shown, con-
structed out of waterials existing in the fol-
licle before its rupture.

The final purpose of the Graafian follicle
bEil:'lg now uEr_'l:rl'n'}liﬁhed, it WLy seem a matter
pfmfrmlmmrlwlf little interest or imporiance,
in a physiological point of view, to trace its
ultimate conditions ; for the changes which
this structure next undergoes have for their
object solely its obliteration. But the process
of obliteration or retrogression does not, like
the process of development, take place under
all circumstances alike. Here the influence
of impregnation is exhibited in a degree so
remarkable as to have given rise to a general

Supp.

atil

beliel that the changes experienced by the
follicle, when impregnation has accompanied
or followed its rupture, are essentially different
in their nature and character from those which
ensue  when imllmgnar.iun has not taken
place ; whereas these differences, it will be
shown, are differences l.‘I‘IiI'.""J-' of 1Ic;__-rue; and
et they are so considerable as to have called
vrth almost as great a share of attention as
has been given, perhaps, to any structure in
the human oy,

But great as 15 the interest attached to this
structare on account of the evidence which it
may afford of the previeous oceurrence or non-
occurrence of impregnation, yet, so various
arg the views and statements of those who
have specially directed their attention to the
subject, that neither amonz physiologists, pa-
thologists, nor medical jurists, can it be said
that there is at present any concord of opinion
or common ground of understanding.

Admitting, however, for the present that
there is a marked difference obzervable in the
cl:ange.-; which the Gragfan follicle undergoes,
aceording as impregnation has or has not ac-
companied or followed the CECApE of the
ovum, we thereby obtain a starting-point, or
rather a point of divergence, from which we
may follow out these changes in two dif-
ferent series : the one serics will include
the alterations in the follicle which ensue
when ianpre nution fails. or does not oc-
cur; the other, those which 1t experiences
in consequence of impregnation having taken
place.

Fourth Stage. Period of Decline and Obli-
teration of the Graafian Folliclers,

A, Withont Inpregnation.—This constitutes
the first degree of the descending seale in the
history of development of the follicle.  Im-
mcdime]y after the eECape of the ovum, the
inherent contractility of the tunica albugi-
nea of the ovary occasions a diminution
in the prominence of the lacerated vesicle.
The margins of the opening become approxi-
mated in consequence of the collapsing of the
walls, and from the vdges of the laceration there
occurs a slight fibrinous exudation which causes
them to become agelutinated. IF the apor
ture has been of considerable size, and no cot
remains in the cavity te keep its walls from
collapsing, the process of obliteration may
proceed rapidiy; but if a clot remains, and
especially if it is of considerable size, it will
serve to support the walls, and prevent them
from quick ¥ slarinking.

These different conditions will for a time
affect the new disposition which the inner
membrane of the follicle takes soon alter the
rupture is complete. In proportion as the
cavity is empty, the elasticity of the outer
fibrous coat will, by its retraction, occasion
a diminution of the cavity; but the inner coat,
having already increased during the growth
of the follicle in a greater degree than its
outer covering, will now, in this collapsed
and vearly empty condition of the sac, suffer
the same change that would result from en-
closing a large bladder within a smaller one.

Loy
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The inner coat becomes folded, and forms
convolutions, which increase and become
deeper in proportion as the retractility of the
external tunic increases.

These convolutions in the inner and now
yellow coat of the follicle are so distinet and
striking ( ffg. 3835.) as to have suggested those
comparisons with the cerebral convolutions
which so many authors have employed in
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deseribing this change ; for the colour, as well
as the nature and arrangement of the foldings,
constituting ridges and sulei, produce an exact
:'niqiaturl: rescmblance to the surface of the
rain.

If' the blood-clot, which is generally found
contamed within the roptured ovisac, be of
considerable size, its surface will frequently
exhibit little furrows, more or less deep, cor=

Fig. 385

Section of the ovary :{ at wooman who wes poisened Gy
arged its confents, i3 laid open.

cently furst aund dis

optiem. A g Groafon follicle, which hod re-
Lhe peert af the ovary surronnding the aperture woa

dorcled with vessels full ;_:f Mood.  The convolutions of the eollapsing follicle are very distinet, mfﬂfrfc

i3 empiy. (el Nul)

responding with the convolutions of the ovisac,
by contact with which they have been im-
pressed. This clot becomes adherent to the
walls of the ovisac; assumes by degrees a
pale rose hue; and gradually diminishing by
absorption and contraction, it constitutes a
centre, towards which the rays of the convolu-
tions from all sides are directed.

But if there be no considerable clot in the
centre of the follicle, then its closure proceeds
more rapidly. The angles of the convolutions
approach each other more nearly, but there
still remains a space in the centre which may
be empty, or contains only the debris of old
coagula.

Lastly, if' the cavity is empty, the retracti-
lity of its outer coat soon effects its closure.
The angles of the convolutions, now com-
pressed one against the other, come into
contact across the cavity, and end by adhering
together, and so the cavity is obliterated.

If, during the progress of these changes
within the tgq:-lslirie1 the external surface of the
ovary be examined about the seat of rupture,
it will be found that the parts in the nme-
diate neighbourheod of the laceration become
paler, that the blood Fgr:aihm“_}' deserts the ves-
sels, which were before highly congested, in
this situation; and that, as cieatrisation ad-
vances, the zone becomes less and less dis-
tinct, disappearing, finally, about the time when
the last traces of the laceration are effaced.

These l."l!li-ll'l._[:Eﬁ in the ovarian follicle after
rupture exhibit certain differences among the
Mammalia, in some of whom, for example,
there may be seen to project from the aperture

a fleshy mass, sometimes occasioned by the
presence of a coagulum, but more constantly
by an exuberant growth of the lining mem-
brane of the follicle, which for some time
protrudes through the orifice, and may often,
at this stage, be drawn out entire by the for-
ceps, without difficulty. Its colour is not
alike in all the Mammalia, In the sow, it
resembles the liver of a calf; in the cow amd
sheep, it is of a brick-red.

In Man, the follicle has generally shrunk to
very small dimensions by the time that one or
more of the next series, which is preparing
for development, have reached and protruded
from the surface. The cavity by this time is
nearly effsced. The chrome-yellow colour of
the walls has also disappeared, and the ovisac
has gradually become white. Its appearance
upon section at this time is very striking and
characteristic.  In the centre ( fig. 372. &) is
still perceptible a small space, which might
contain the head of a pin. It is surrounded
by a white irregular cirele, from which pro-
ceed outwardly about a dozen little rays. The
cirele is formed by the united inner angles of
the folliculer convolutions. The rays consist
cach of a double laver of the folded membrane.
The apices of the rays are the original onter
angles of the serpentine folds or convolutions
of the ovisae. The outer coat of the Graafian
follicle can now wo longer be seen. At this
time, the remnant ol the shrunken vesicle
measures about 13 diam.

Finally, whilst the foregoing changes are
proceeding internally, a corresponding altera-
tion takes place at the surface of the ovary.
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The closure of the aperture, by cohesion of
its opposite sides, occasions a drawing to-
gether of the surrounding parts, and the ac-
companying collapse of the follicles causes the
part of the ovarian surface in this situation
to sink inwards. The depression thus cansed
is increased by the continued shrivelling of
the follicle, and by its retiring inwards to-
wards the centre of the ovary. This latter
change is occasioned not so much by any ac-
tivity on the part of the now empty follicle
as by the approach of new and rising ones to
the surface, by which the empty and useless
ovisacs are now pressed aside.

By these successive retirings of the follicles
after bursting, and by the cicatrisation of their
apertures, the ovarian surface becomes gra-
dually indented in all directions so as to ex-
hibit those pits and furrows which are always
seen upon the ovary inadvanced life ( fig. 390.) ;
and these, occurring in women under every
circumetance alike, afford one of the most
conyincing proofs that this discharge of ova
from the ovary may and does occur mdepend-
ently of sexunal congress.

inally, the stellate remains of the follicle
continue to decrease, and become gradually
buried in the ovarian stroma, until they are
entirely obliterated, thus giving place to other
vesicles which pass tllmugi the same stages of
growth and decadence.

B. After Impregnation, —Very different is
the progress of the Graafian follicle after im-
pregnation bhas taken place. Here, although
the changes which oceur have no other intel-
ligible purpose than that of the final oblitera-
tion ol the follicles, yet the process takes
Jlace much more slowly than it does when the
ovipont has not been followed by conception,
In ‘I:Ins latter case, the metamorphosis of the
follicle into the small yellow stellate organ
takes plage usually within a menth from the
time of rupture, and its subsequent reduction
to the little white cicatrix previous to its total
disappearance is mm]l}Eetm[ in about the lke
period. But the follicle, which has discharged
an ovum that has been afterwards impregnated,
15 not obliterated in a shorter time usually
than 15—14 months, During that time it
appears to undergo a great and remarkable
development. But a close examination shows
that this is not true development, in the or-
dinary sense of the word. It is not a forward
movement, progressing towards any new pur-
pose or end, but is only the same process of
ohliteration, conducted upon a larger scale,
and with a greater abundance of materizls than
n the case of the ordinary follicles when im-
pregnation has not oceurred.

Apparently the chief difficelty which has
stood in the wrrl_y of a clear comprehension of
this has arisen from a want of sufficient consi-
deration of those altered circumstances in
which the generative organs are placed after
El}h".‘ﬂ[ltliml; for, from the moment that im-
pregnation has occurred, all parts of the gene-
rative apparatus are brought under the wfu-
ence of a common stimulus, and all manifest
m a greater or lesser degree some progressive
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change. This is more particularly observable
in the internal organs, and especially in the
uterus, which very soon receives alarger supply
of blood. But the blood-vessels suppiying
the uterus inosculate so freely with those of
the ovary, that the two organs may be practis
cally regarded as deriving their blood from one
common source., Each may be injected from
the vessels of the other, and though only one
sct be selected, both are alike filled.,

Hence it may be assumed that, although
there is no direct continuity of texture be-
tween the ovary and the uterus, yet, under
the influence of a common supply of formative
material, as well as a common innervation,
there may be established such a consent of
action as will account, in some degree at least,
for the differences which we are now about
to consider; for when, after the discharse
of the ovum from the ovary, impregnation
fails, or has not been attempted, the internal
organs, previously highly vascular, subside
into a passive or quiescent state until the pe-
riod of the next ovipont approaches, when
the uterus again exhibits the same condition
of turgescence. But if impregnation has
taken place, then the turgescence of the ute-
rus, far from subsiding, only incresses, and
certain of its textures now become rapidly
evolved. The reproductive act, however,
does not commence in the uterus, The ovary
is the seat of the first cl'lun:_:r_':i, and the uteros
is only placed in a condition of readiness, on
cach oceasion of the ovipont, to carry on and
complete the process which has been com-
meneed in the former organ.  The absence of
impregnation, on the one hand, 1s the cause
ol the [ailure of the further stages of the pro-
cess ; the occurrence of impregnation, on the
other hand, establishes these stages; conse-
ql,ll.:llt[‘}' the ovisae which is about to {lim:harge,
or one which has just discharged an ovum,
and the wterns which is about to reccive or
which has just received that ovum, are both

lnced under similar conditions.  Whatever
influences the one in the direction of develop-
ment, affects the other also, to a certain de-
gree, in the same direction. Whatever, on
the other hand, determines the retrogression
of the one, determines, in like manner, the
receding of the ether.  If the ovum has be-
come impregnated, the follicle which was the
first birthplace of that particular ovum, and
the uterus which subsequently receives and
protects it, continue ahke to suffer change,
But if the ovam |]cri5|h’.'$, the I‘{'l:il:it'l'lt O gEan
feels no stimulus, is not excited to further
preparation, subsides into its former state of
quiescence, and its producing eapsule lkewise
shrinks, and finally disappears. I the inquiry
be prosecuted further in the hope of eliating
gome more satisfactory explanation of this re-
markable serics of changes, the investigation
will, in the present state of our knowledge, be
found alllugr:l!lwr to fmil. The {III-EEliUI!,, [T
bona ¥ continues unanswered, but the fact re-
maing, and the law appears to be invariable,

When conception has followed the discharge
of an ovum from the ovarinm, the follicle
oo 2
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which produced it closes in the same manner
@+ when conception has not ocearred, but it
does not shrink rapidly, as in the latter case.
On the contrary, the inner coat or original ovi-
sac continues to increase in thickness, in conse-
quence of a still larger deposit of yellow oil
gr-.‘:mﬂeﬂ in its substance. he outer coat of
the follicle or tunic of the ovisac suffers no
change ; but upon the interior of the ovisac,
amd therefore lining the cavity, is formed a
membrane, the origin and vature of which
will be presently consiulered ; or else it may
hﬂppcu that the eavity becomes obliterated |Iil:|'
the organisation of the clot by which it had
been at first filled.

After coneeption it is probable that the ac-
tual diameter of the follicle does not at any
tine II]Hll:.I'iEl"_T increase,  So great, }mwr_"'.'cr,
are the variations in its size in different sub-
Jjects, that this point scarcely admits of being
accurately determined.  The Graafian follicle
may, at the time of rupture, occupy 4, 3, or }
ol the entire avary, These at least are the
dimensions which it is usually found to have,
in difftrent instances, during the first four
months of pregnancy ; but after this period
the process of diminution begins to be percep-
tilde.  All the L'Jmllgl:s which are now obsery-
able in regard to form, solidity, and other par-
ticulars obyvious to the unaided senses, and all
the histological changes are to be looked for
within the outer coat of the follicle. The latter
ﬂpllmﬂn. to suller no l;llt{:l'il!.iﬂi]r bt 5'|||:|]1|}r ti
follow the movements of its contained parts,
around which it remains loosely applied. The
ovizae, however, or inner coat, rapidly in-
creases in thickness, in consequence of a more

considerable accumulation in its texture of

the same yellow oil whose deposition had be-
gun in it long before the follicle had ruptured,
and when it was only approaching the surfuce
of the ovary.

This thickening of the inner follicular coat
is followed by a twofold result. The mem-
brane, being confined by its outer tunic, now no
longer distensible, as well as by the surround-
ing stroma into which the vesicle has now begun
to sink, becomes more deeply plicated ; and
since it can no longer extend outwardly, it
must of 1r|,:::{_'ﬁ:iit}' encrogach TR the cm'i!_\.'
within. The latter thus becomes sensibly
diminished, whilst the entire thickness of its
boundury wall is in like proportion inereased.

At the end of the first two months of ges-
tation, the follicle possesses considerable soli-
dity. The wavy and plicated condition of the
yellow ovisac 15 now less distinct.  The whole
of this coat exhibits the appearance of a thick
vellow luyer, still occasionally traversed by
numerons little blood-vessels, which run across
it in straight lines from without inwards as
far as its inner surface, The larger of these
vessels probably do not actually pierce the
yellow coat, but lie between the sulci, repre-
senting the original folds of the ovisae, and
which, now pressed back to back without
being yet obliterated, would still serve for the
conveyance of blood-vessels to different parts
of the tunic.

UTERUS AND ITS APPENDAGES.

These changes continued to be in a certain
sense progressive until the fourth month of
gestation, about which time the Granfian fol-
licle is usually considered te attain its highest
state of development. But if the term de-
velopment be admitted, it should be remem-
bered that the only apparent purpose of these
and other changes which ensue is still the ob-
literation of the structures in which they
aveur.  The process of obliteration, however,
has at this time not proceeded so far as to
have cansed the removal or even diminution
of any of the original parts composing the
ﬁ:llicl(‘, whilst some new structures are super-
added or produced by metamorphosis of the
ariginal materials.

The follicle at this period generally affords
the best opportunity for observing the changes
which result from impregnation. It may
therefore be selected for a eritical examination
of the subject.

The external condition of the ovary in
which such a follicle is contained serves at
once to point out the precise seat which the
structure occupies. Not only is the entire
ovary larger than that of the opposite side,
but it appears more swollen, and is perceptibly
harder in one particular spot; over or near
this spot a cicatrix may still be visible, and
in its immediate neighbourkiood are often
found some serpenting vessels.  If, now, a
section be made of the ovary in this situation
50 a5 not to pass tl:ln:mgh the centre, but to
include only a portion of the circumference of
the follicle, the latter will present the condi-
tion represented in fig. 386. The follicle, in the

Fig. 386.

Section of the ovary of o woman by died af e enid
af the fonrth month of wtero-geatation,  The Graa-
fian jollicle of the oowm whick had been impreg-
Nu.lf:fpruj:;‘!s alope the stroma.  (Ad Nat)

a, outer vascular coat (tunic of the ovisae); b,
yellow inner coat (ovisac), from which a thin slice
has been removed, not deep enough to lay open the
cavity, but displaving the brain-like convolutions ;
«, portion of the follicle cormesponding to &

form of a little globe, is seen to occupy about
a fourth part of the UVAry. Its Saﬂl't{litf and
spherical form cause it to project considerably
above the surface of the =ection. In this way
is exposed the outer coat by which the follicle
is bounded. Upon this coat numerous blood-
vessels, derived from the ovarian stroma, ra-
wily. It is the tunic of the ovisac, the origi-
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nal outer coat of the Graafian follicle, which
in all the transformations of the Jatter suflers
no change, until the time arrives when the
whole body finally shrinks and disappears.
The position and relations of this coat to
surrounding parts leave no room for doubt as
to its identity. Nothing bounds it externally
but the stroma of the ovary, Nothing lines
it internally but the yellow ovisac. Neither
between its outer nor its inner surfaces, and
the corresponding structures just named, is
there at any time found any substance or me-
divm interposed. This coat has underzone
no material thickening, and its histological
elements are simply those of the outer coat
of the follicle, the same as before impregna-
tion has oceurred.

Proceeding inwards, the next coat is yel-
low ; it has a nearly uniform thickness of
13, Inits substance may still be seen traces
of the original foldings or convolutions.
These are more easily shown upon the sur-
face of the first section (fz. 386.), but are
less obvious in one carried decper so as to
include the centre of the follicle, where the

Fig. 387.

Dheeper sectinr af the same Graafian follicle as in fiy,
B5G. Fhe carity, which containg a renarkebly clear
fluid, is exposed,  (dd Nat)

a, onter vascular coat (tunic of the ovisac); &,
inmer yvellow coat, or corpus luteam (ovisae); o
white membranae lining the cavity (a new forma-
tign}); d, cavity cmpty.

coat shows greater solidity (fiz. 387.). Upto
this time, however, and sometimes later, the
vessels still traversing this coat in the lines of
its former convelutions may be traced in many
specimens, and the capillaries may still be filled
by a successiul injection to such an extent as
to render the whole muass erimson®  Exa-
mined by the microscope, the following results
are obtained :—The yvellow coat, 1-11*" thick,
is soft, swells in water, and is casily torn into
fragments which nevertheless hang together,
being connected by a tough flexible medium.
Dllring this process  numenous ail dm-[:luts
escipe, and form, with the J.Fr-up of water in
which the preparation is placed, a highly re-
fractive fluid. This fluid, when examined, s
seen to contain numerons |mr|;ic]¢3 ol 'm:]i:-
preciable size endowed with molecular motion,
minute granules, snd oil slobules, which are at
first also very minute, but soon collect and

* Montgomery, Signs of Pregnancy, p. 227,
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coalesce into larger drops that float to the
surface of the fluid. The substance of the
]rre‘mrat'mn also 15 evm'_'pwh::re pervudﬂd by
the oil drops which obscure its siructure, and
prevent further examination in this state,
The prepnr.Ltiuu_, having been treated next by
ether, and subsequently washed in alecohol and
replaced in water, it is found that the oil has
entirely disappeared. The principal portion
of the remaining substance has the appearance
of a granular membrane, but in many places
glightly wavy lines of connective tissue are
perceptible.  From the margins projeet in
many places flatteped bands composed of
B-10 filaments of common connective  tissue,
united by membrane, and having attached to
them numercus grannles.  Separate ibres also
appear at the margin of the preparation, but
only from forcible detachment. Treated fur-
ther by acetic acid, the oil globules, as well
a5 the fibres, have totally disappeared.  The
course of the latter is now only indicated by
nunerous lines of roond, oval, or elongated
nuclei { fg. 388.), which sre everywhere abun-
dantly seen attached to a fine, structureless,
transparent membrane. The ontlines of the

Fig. 388,

w340,

nuclei are very sharp and distinet, and within
them are contained one or two nucleoli. This
coat is traversed by numerous blood-vessels
and capillaries, and to their coats in all proba-
Lility many of these nuclei belong.

The yellow coat is bounded internally by
a third tunic which is white, having pre-
cisely the milk-white colour, and very nearly
the consistence, of articular cartilage. It is
of variable thickness, but often 3 or more
in dimmeter. 1t is very tough and eohe-
rent in texture, and is with difficulty splic
by needles, breaking imo irregular fragments,
These, examined by the microscope, are seen
to be composed of tough fibres of con-
nective tissue, whose arrangement in wavy
lines may be perceived through the mass, but
which are so closely connected together by a
semitransparent membranous mediom as to be
inseparable into distinet fibrille, except at the
marging of the fragments, where they are
tolerably distinct ; where also the connecting
medium may be seen in the form of a struc-
tureless membrane, Minute granules are every-
where scen scattered thronghout the mass, and
adherent to the detached fGbrille.  Treated
by acetic acid, the fibres become transparent
and pale, their outlines being hardly distin-
guishable.  Oval nuclei, rather scanty, lie in
the direction of the fibres. The whele sub-
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stance has the appearance of a tissue which is
in a low state of vitality.

It is probable that the presence of this coat
within the follicle has been the cause of most
of the differences of opinion which have ex-
isted regarding both the seat and the nature
of the yellow portion of the follicle of preg-
nancy. It seems to have been assumed, with=
out further examination by many who have
written upon this subject, that the coat last
described 18 one of the coats originally com-
posing the Graafian follicle ; whereas it is
formed by the metamorphosis ol the blood-clot,
already described as occupying the centre of
the follicle before even the ovum escapes. 1
have seen very distinetly the fbrillation of
this elot soon after the follicle has closed. It
i5 then found to be gradually becoming pale,
the red particles disappear by desrees, the clot
adheres firmly to the inner surfuce of the
ovisac, and the mass is converted into the low
form of tissue just described, which may either
take the condition of a membrane lining the
cavity and leaving a eentral space filled by
transparent fluid, or the whole may be con-
verted mnte a solid body. Either of these
forms may be observed, and the knowledge
that each may occur disposes of the specu-
lative question as to the time when the cavity
of the follicle is obliterated.

O the other hand, the yellow coat which has
been often described by authors as altogether a
new formation, tlHIJDSitL’d either between or
external to both of the follicular coats, can be
most easily traced throngh all its phases, be-
ginning in the ascending vesicle, as the original
ovisac ; its structure filled with nucleated cells,
which gradually become charged with oil
droplets until the whole tissue assumes the
peculiar yellow which is so distinet about the
time of bursting of the foilicle. And this
colour it never loses until the time of its
complete obliteration approaches; but through
all the subsequent changes of the follicle the
same anatomical structure and the swune rela-
tive position of parts is preserved.

In the original preparation from which fiz.
387, was taken, nothing served to distinguish
the several coats better than their colour.
The outer coat or theea follienli was red ; the
second coat, or ovisac itself, chrome yellow ;
the now internal and newly formed coat was
milk-white.

It remains to describe the cavity in the
interior of the follicle, which, thouzh some-
times obliterated, is more frequently found still
existing at the fourth month of utero-gesta-
tion. In the specimen represented in fo. 387,
the cavity measured 3 in diameter and con-
tained a elear gf_'iatilml:ua fluid. Inother cases
a cavity st this time no longer exists, but the
centre of the ovisac is occupied by a tough
white substance, whose origin has just been
explained.

It will not be requisite to follow out minutely
the remaining changes which the Graafian fol-
licle undergoes. After the fourth or fifth month
of pregnancy a certain diminution in size be-
gins to be pereeptible,  The walls of the cavity

UTERUS AND ITS APPENDAGES.

approach nearer to each other, and the white
lining becomes thinner, and begins to be folded
into plaits which, radiating outwardly, are seen
intermingling with the vellow colour of the
proper ovisac ( fiv. 380.). The outer boundary
of the follicle also now presents an irregular
and somewhat angular and occasionally an
oval outline. These changes proceed with
much variation in different subjects ; but
usually at the time of delivery the ovisac,
though still yellow, has lost much of its
brightness, and the cavity, if it had existed, is
replaced by a solid white stellate cicatrix ( fig.
389.) caused by the folding of the white lining

Fig. 389,

Graafian_follicle too days after mature delivery.  The
wshite tinirg of tre cavily (o, fig. 387.) is fere folded
info a stelfate figure.  Jt iz surrocnded by the dar-
ker yellow ovisae (corpus Infenm), whose outiine i3
become angular.  (dfter Montgomerny.)

membrane which bounded the ovisac on its
inner surface. That the yellow coat is still
vascular at this time 15 proved by the fact
mentioned in the preceding page.

In proportion as the entire generative or-
gans subside into a quiescent state, so the re-
maining changes in the ovary take place more
rapidiv. The yellow colour of the ovisac
!IEI.E.!il;::i into a Ilﬂll,:r hue, and at last into white.

he radiating cicatrix may still be traced for
some time longer, until, at the end of four or
five months after delivery, every appearance of
this structure has ceased to be discernible.

Certain physiological questions intimately
eonnected with the foregoing history of the
development and involution of the ovarian fol-
licle may now be briefly considered. And first
it may be ashked—

Does the discharge of ova from the ovary take
place independently of sexwal infercourse, or of
any kind of infaciee from he male #

This question has long ceased to be agitated
with reference to animals lower in the seale
than the Mammalia. It need, therefore, now
only be considered in its relation tothe lateer,
including Man. And since many have recently
undertaken to prove that Man and the Mam-
malia constitute no exception to the general
rule that in all classes of the animal kingdom
which produce and emit ova the act of emis-
sion of ova is independent of the male, so,
whatever form the inquiry may now take, it
would naturally have tor its chief object the
determination of the value of the evidence
upon which such an assertion has been based.

Now, the facility with which the rmm:as of
ovulation may be observed in animals justifies

SR NS S S Sea——

il e




OVARY — (Fuxcrions).

the expeetation that in such a ease the amount
of objective proof, collected by those who
have nn:lerm?(en to establish a law of spon-
taneous ovulation in Mammalia, would be
sufficient to prove that law beyond the possi-
bility of question. But when we turn to the
principal writers who have devoted their at-
tention to this point, with the view of collect-
ing and cﬁt.i::nl?y examining such evidence, it
must be confessed that the result is productive
of a certain I'e(:Eiug of dis;mpn:inlmﬂnl at the
form in which the fucts have been recorded,
and the circumstances under which the obser-
vations and experiments have generally been
made.

This is more particularly felt when, alter
examination of the evidence adduced, an
unhesitating acceptance of the law, as one
of universal application, is demanded. Ie-
fore, however, the question of universality is
considered, it will suffice, for the purpose of
proving the possilulity of a Eponlancons ::Ik'i-
pont, to give one or two examples in which
all the conditions necessary to establish this
fact were observed, viz., abscnce of coitus,
rupture of the ovarian follicle, and the presence
of the unimpregnated ovam in the oviduct,

The following case is related by Bischofl#
Alamb which had never received the male, and
which had exhibited signs of *heat ™ about an
hour previously, was shut up alone.  On the
following morning the male was admitted (for
the purpose of testing the heat), He several
times showed a desire for the ::J.lituﬁi, bt was
prevented. The animal was killed the same
afternoon, when it was found that a Graafian
vesicle in the right ovary had burst. The
spot did not praject from the surfuce of the
ovary, but attracted attention by the circle of
red vessels surrounding the small opening
which constitutes a familiar appearance in dogs
and rablits after bursting uF a follicle. The
diameter of this opening was about 3", As
a matter of precaution, search was made for
spermatozoa, in order to obtain the negative
eertainty that no coition had taken place, but
none were found.  The infundibulum con-
tained a thread of mucus intermixed with
granules resembling those of the membrana
granulosa, ‘The Fallopian tube was next
(:El-l‘eﬁl“j" examined, and at a distance of 5
from its entrance was found an ovuam still
surrounded by the cells of the pranular dise,
and possessing all the characters of the unim-
preguated ovarian ovum,

But since in this instance the presence of
the male was permitted, though coitus was
prevented, us was also the ease in one half of
the instances recorded by Bischoff'in his ce-
lebrated Treatise from which this mmmph;: 1%
quoted, it may be well to notice another oh-
servation taken from Raciborski4, in which
this possible objection was removed.

A bitch which had never been covered, and
was just commencing to be in heat, was kept
shut up for eight days, apart from other dogs.

* Beweiz, p. 24, Bee noxt page.
t Lk ln Pubertd, p. 376, g
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It was then killed. Only one ovary was ex-
amined, the other Jla'l.r'mg been laid aside and
forgotten,  Three I:urgu follicles of a li#‘cl_'l.' red
occupied the entire surfuce of the ovary. One
of these follicles was already shrunk, and
presented at its summit a distinct fissure.  In
each cornu of the uterus, an ovum, the size
of a poppy-seed, was found, surrounded by
bloody mueus, —the one at a distance of
about 23 inches, and the other at § of an
inch from the extremities of the tubes. Doubt-
less, if the other ovary had been examined, at
least one follicle would have been found to
have opened there also.

In order to show that the same process
of discharge of the ovum, independent of
sexual congress, may take place in the homan
subject, a case, recorded by Dr. Letheby,
may be here quoted * :—* The body of alunatic,
aged 23, who had died in St Luke’s Hos-
pital, was examined. She had been a patient
in that institution for eleven months, under
circumstances which deprived her of the op-
portunity of associating with a male for a long
period before her death. It was ascertained
that the girl had quitted life during a men-
strual period ; the cavity of the uterus, and
the I"u][h:upiﬂn tubes, contained a red, jelly-like
secretion, On the outer and lower part of
the right ovary was a dark livid spot, in the
centre of which was a hele. On making a
section of the ovary so as to divide it through
the spot and an adjacent cicatrix, it was lp(.-r-
ccivu& that the hu]lu led into a cavity which
was surrounded by a dark-red tissue, and that
the cicatrix communicated with a very per-
fectly-formed corpas futenm, having a central
cavity containing a dark-red clot. El the right
Fallopian tube was discovered a little globular
body of the size of a pin's head. This was
seen, under the microscope, to consist, in its
ouwter surface, of a mass of nucleated cells.
At one end of this mass was a transparent
ring, enclosing a rather opague granular mass,
in which there was an eccentric spot.” The
author had ne doubt that this was the ovule
consisting of the zouna pellucida, yolk, and
germinal vesicle. In another case related at
the same time, and where the hymen was per-
feet, similar results were obtained.

The possibility of a spontaneous ovipont
having been established by these and like in-
stances which might be quoted, it becomes
important next to determine how far the law
just enuneiated is universal in its application ;
we may therefore inquire, —

Does the discharge of ova from ihe ovary al-
ways take place spontanconsly, and independent
of sexual inlerconrse 4

It is in endeavouring to determine this
question, go far as the attempt has been nml?te
to base this law npon observations and exper-
ments on animals, that the difficulty to which
1 have just adverted is experienced ; for,
whilst there is no lack of argument upon the
subject, it must be confessed that the number
of well-recorded instances proving a spon-

* Phil. Trans, 1852, pt. i. p. &
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taneous ovipont in mammals is exceedingly
small,

It will suffice for illustration to observe the
manner in which this question has been han-
dled in the l:::lebrutefl‘ works of Bischoff'#,
Raciborskif, Coste [, and Pouchet.§ The first
only of these authors has given in detail the
observations and experiments upon which he
has endeavoured to found a law of Spontaneous
ovulation in the Mammalia. In several of
these the eoitus was permitted ; and although
it is rendered highly probable, from the cir-
cumstances narrated, that in some this had no
effect in pr{nluc‘ing the d‘iﬁd_‘ll:ll‘g!,'_‘ of ova, yet
the introduction in any form of the only con-
dition that could vitiate the experiments de-
tracts certainly from their '.'u[luc. In five,
however, of Bischoff's experiments it was
known that coitus had not oceorred, and in
three of these ova were found discharged, ac-
::-Ell'r':l-mnin:}d by the usual Appearances i the
avaries indicative of the recent rupture of the
follicle.]| In a fourth case, the state of the
ovaries left no doubit that the ova, which could
not be found, had escaped; while a fifth case
was examined before the ova had escaped. To
these Bischoft adds an example of the ovipont
i an animal, In which it was only proballe
that no coitns had oceorred,

The work of Raciborski contains a single
example, which has also just been quoted.

The works of Coste and Pouchet contain
10 examples of a spontaneous ovipont in ani-
mals, but the observations of each of these
authors are g'urr}n in the form of results. Each
work contains a minute description of the
provess of ovalation, drawn apparently from
St e observations : but these {|l,::-:c1‘i]'jt'um3
are not accompanied by any detailed ex-
aanples, nor any statement of the means used
i render these observations prools of an ovi-
pont, independent of coitus,

But all these authors agree in stating that
ovulation occurs independently of =exual
union, whilst they differ as to the dezree of
strictness with which the universalicy of this
law 15 enforced. PPouchet demands that the
law should be received without any excep-
tion, and observes with surprise the ©unac-
countable vacillations” of those among his
predecessors who yield to it only a partial
agsent,

But in the absence of any extensive series
of well-recorded observations, whose numeri-
cal foree shall be such as to compel a uni-
versal acceptance of the law, it is not sur-
prising that some who regard it as having been
too hastily framed, and as too rizid in its ex-
clusiveness, should withhold their full azsent
to it. For let it be conceded that the ova,
when they have attained their complete deve-
i[_}pll]unl, escape |Ii|tu1‘ul|}' from the OVAry, the
rupture of the follicle not necessarily requiring

* Beweis der von der Begattung anablilngicen
I'H"L'iiil:ll:li.'sl.'.il.l.:l'l Reifung unid Loslsung der Eier, &,
[F.2 08

T De la Pubertd, ot de la Ponte pedodique. 1844,

% Histoire du Développement. 1847,

Thiéorie positive de UOvalation spontande, 1847,

[ Ome of these cases is given above,
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the intervention of the male, should it there-
fore be inferred that the latter is completely
im:pmli'.'e when exercised on opportune oc-
casions ¢

In this form the question is put by Coste,
who maintains that allhmlgh the coitus (THLY
not be the essential canse of the rupture of
the follicle, yet it undoubtedly has the power
to precipitate that event, and even to prevent
its failure. He further considers that there is
this difference between the fecundated female
amd one in whom impresnation does not take
place ; that in the former the rapture of the
teilicle is prompt, whilst in the latter it is
tardy, or even in certain cases fails to oceur,

In order to support this view, Coste cites
two ohservations upon the rabbit. In the first
of these, the animal was in heat, and mani-
tested zreat ardour for the male, but coitus
was mot permitted. It was Kept for forty-
eizht hours, and then killed, The genital or-
gans were highly congested.  Six follicles in
one ovary, and two in the other, were appa-
rently ready to burst, but no rupture had yet
taken place. In the second experiment, the
andmial remaned in heat for three [III}'!j-",, on
the fourth day the heat censed, and on the
filth it was killed. The organs were in the
same condition as in the last case, but no
follicles had burst. Coste attributes the ab-
sence of rupture in these cases to the preven-
tion of the coitus at a time when, if permitted,
it would in his view have determined that
event,

In whatever light these observations may be
viewed, they are important as showing that an
animal may sometimes advance far in the pe-
riodl of heat, and even pass through it without
any ova escaping from the ovary ; but it would
require a very much greater number of parallel
abservations to prove by such nezative results
the effects of the sexual congress in determin-
ing the act of the n\rilmut. Amnd it is matter
for regret that this point has not been more
clearl}' determined : for whilst no Sﬂ.tiﬁﬁlﬂtﬂry
results can be looked for from any observa-
tions upon this part of the subject in Man, this
is eminently a question eapable of being deter-
mined by experiments on animals.  All the
earlier observers who directed their attention
to the condition of the ovaries in relation to
reproduction bear unconscions testimony to
the fuct that the time at which the ova quit
the ovaries bears no strict relaton to the act
of coition. Barry states that, taking the coi-
tus as the starting-point of his reckoning, he
wis ohligcll to sacrifice a score of rabhaots be-
fore he succeeded in meeting with one instance
of the ovum at a |m1‘l.i::1li:ll' nme after its es-
cape, and he had almost given up the attempt
in despair.

If means be used to prevent the contact of
the seminal fluid with the ova after their dis-
charge from the ovary, or to prevent its arrival
at the latter organ before rupture of the fol-
licle, this does not affect the immediate condi-
tion of the follicle. The number of ruptured
Graafian vesicles which have been found, after
experiments made by placing ligatures upon

il 05 L &
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the tulbes before coitus was permitted, has
usually amounted to the sum of the ova dis-
charged. If one side of the uterus be tied,
the ova found in that cornu will not have
been impregnated, but those on the free side
will be developed. The number of ruptured
follicles in each ovary will agree with the
number of ova found in the corresponding
tubes; but no difference will be perceptible
between those on the impregnated and those
on the unimpregnated side ol the uterus. The
cantact, therefore, of the seminal fuid with the
avary has nothing to do with the dis::hel‘l‘-nfe of
the ova, or with the formation of a * corpus
luteum.”  The only question that can here
have place is, whether the excitement of the
eoitus, or the contact of the seminal fluid
with the inner surface of the vagina and
uterus, has any influence in precipitating the
discharge of ova from the ovary when they
are ripe for impregnation.  This, however, is,
in the present state of onr J-il]{!wll:\ll:__‘"f_‘1 AN un=
settled point. DBy all the earlier observers
down to Barry, it was assumed that the
coitns was the sole determining canse of the
ovipont. DBy most physiclogists since that
time the coitus has been resarded as having
nothing to do with the discharge of the ova,
or only a limited power has been ceded to it,
as in the view of Coste just detniled.

So far as numerical amount of recorded
observation goes, it may be asserted that the
spontancity of the act of emission of ova, inde-
pendent of sexual intercourse, has been more
lully and satisfactorily proved in Man even
than in animals. In the works and essays
upon this subject, to which reference is given
in the |}f:r¢Lﬂlil15 page, a large amount of evi-
dence will be found; but since some proofs
of this fact have been already given, and since
it is proposed again to return to the subject in
considering the question of menstruation in
its relation to ovulation, it will not be ne-
cessary to pursue the subjeet further here.
{Sec page G66.)

In tracing the process of ovulation, it will
have been observed that the ovarian follicle
passes throuzh a series of changes, so gradu-
ally progressive and of such a definite cha-
racter, that the knowledre of these may be
turned to great account in any investizations
relating to the ovipont ; for, next to the dis-
covery of the ovom itself, whether in the
ovary, Fallopian tube, or uterus, the condition
of the capsule, from which it is about to be
or has been already discharged, will afford the
best evidence as to its probable locality and
condition, even should the ovum not be found.
Doubtless, ane of the greatest impediments
which haz been encountered in investigations
of this class arises from the extreme diffi-
culty, and often the impossibility, of finding
the ovum in many situations on account of
its minute size. Hence, in the absence of
this demonstrative evidence, which cannot
always be obtained, any other, which, though
only inferential, may be made available for a
like purpose, is of great value. Wanting the
ovum, therefore, the state of the ovicapsule

may be made, in part at least, to supply the evi-
dence which is deficient. Now it has been
shown that, whatever affects the ovam, to de-
termineg its development or the converse aflects
in alike l.lf_‘grur-_- the follicle from which it had
been discharged, not on account of any appa-
rent sympathy between the ovum and the fol-
licle which once contained it, but from the
whole generative track being more or less
brought nnder the power of one common sti-
mulus, felt alike by all the parts that are em-
ployed for the nutrition and protection of the
ovom. [t will be desirable, theretore, now to
determing what evidence the condition of the
ovarian follicle affords, first, as to the previous
escape of an ovum, and secondly as to the
probubility or certainty of that ovom havin
been impregnated or otherwise.  But since it
is desirable to fix the value of certain terms
which are commonly employed to designate
particular states of the follicle, it will be need-
ful, first, to determine,

What iz a corpus Iufewn £

This tern, as Raciborski has observed, is
indicative of the infancy of science. Tt be-
longs to a period when anatomists were in
the habit of designating by the word body or
corpus  any part of the animal economy
whose nature or relation with other parts they
did not comprehend, adding to this some dis-
tinctive title drawn from the genceral appear-
ance of the part. Hence the terms corpus
sivintum, corpus colfosum, corpns fefenm. It
is an unfortunate circumstance that such a
term was ever applied to the Graafian follicle,
and the more so sinee it is often employed
without any definite meuning.

The Graafian follicle in its progress to-
wards full development, and previous to its
rupture, has been deseribed as becoming yel-
low. This fact has been long known. It is
statedd by Home, Baer, Valentin, Wagner,
and Bischoff. The cause of the yellow colour
has been fully explained.  After impregnation
this yellow colour becomes still more conspi-
cuous on account of the greater thickness
of the ovisac or inner coat of the follicle,
which is the seat of the change producing
this eolour. From the greater distinetness,
larger size, longer duration, and other pecu-
liarities of the follicle after impregnation, an
artificial distinetion has been made between
the follicle in this state, and all other forms
af it, in which it exhibits the :,.r(-.rluw colour,
The former are arbitrarily called * true,” and
the latter * false* corpora fwfes.  But there
is as little reason for the use of the last term,
a5 there would be for denominating a chald a
false man; for that which is commonly
Ill.'rsi_zml.lu[l the *true™ COFHE Livdewne s the
follicle in its largest econdition of growth, as
it appears alter impregnation ; whilst in all
other comditions, when it has not been stimug-
lated to full gzrowth by impregnatien, and
whether before or alter rapture, it has been
coilled o “false ™ eorpus lifenm 5o long as it
[ossesses thie :,'ullu'ﬂ.‘ colour. This distinetion,
therefore, as far as regards the terms em-
ployed, is not only unscientific and arbitrary,
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but is calculated to mislead by suggesting the
idea that the so-called *“ true™ corpus futeun
i5 a totally different body from the * false,”
whereas these terms actually represent the
same body, only in different stages of growth
or decay. But practically it becomes a ques-
tion how far it may be possible to determine,
from the physical appearance of the follicle,
whether impregnation has taken place. And
this question 1s a very important one, espe-
cially in its obstetric and forensic bearings,
From the account already given of the
several stazes of growth and decay of the
ovizac, it will have been seen that the yellow
colour s common to all these alike, with the
exception only of the earliest and the very
latest stages. It alone, therefore, can afford
no distinctive evidence upon  the subject.
But, in combination with other signs, the yel-
low colour, by its extent, may be made avail-
able to distinguish those cases in which im-
pregnation has occurred; for when this is
the case the ovisac, a3 stated, continues to
increase in thickness ; a greater abundance of
vellow deposit takes place in its tissues; the
follicle, instead of shrinking and disappearing
in the course of one or two months, continues
to be visible for fourteen or fifteen months.
It acquires a new coat which lines its cavity,
or else this cavity is entirely closed by a coa-
gulum which becomes organised and solid ; it
presents the convoluted appearance which
gives it a resemblance to the cerebral convo-
lutions, and this convoluted condition gra=-
dually passes into one which is characterised
by the presence of rays proceeding from a
centre.  Finally, the whole body constitutes
a resisting and more or less solid mass,
which can at once be detected by the tonch,
before the ovary is opened. The distinetions,
therefore, are chiefly those of degree: the
greater solidity ; the greater thickness of the
yvellow walls ; their more marked convolutions ;
the ]_ung i!l,!l'riil:il:l".'l]t f:lx'il'.}', round or oval at
first, and subsequently stellate ; the milk-white
membrane lining the cavity, when the latter
exists, or the white dense mass occupying its
place, resulting from the transformation of the
clot. These last characteristics of the so-
called true corpus luteum, viz., the cavity lined
by the white membrane or the solid white
centre, as well as the large central stellate ei-
catrix, may be regarded as absolute and not
comparative distinctions, for they are not
found in the follicle in process of invelution
when impregnation has not taken place.
With regard to scrofulous tubercles, which
have been often enumerated among * fulse
corpora luten,” it is probable that some ol the
conditions of the ovisac now described have
heen hastily set down to this score, without
sufficient examination ; for although scrofula
may |;|u55i|ﬂ_1.r affect the Ovary, s it does
the testis, yet a formation there of distinct
serofulous tubercles, unless they are alundant
in other parts of the body, 15, 1 am satished, a
rare, if not an unknown, oceurrence. No doubt,
however, nced at any time exist as to the
nature of such bodies, sinee, if the bright yel-
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low colour of the ovisac is not sufficiently
marked, as in those cases where they have be-
come pale, and more nearly approaching the
buff’ colour of tuberculous watter in general,
the microscope will at all times determine
the question, for in respect of compoesition
there is nothing in common between tuber-
culous matter and the ovisac in any of its
natural stazes of growth or decay.

Setting aside morbid states, nothing is ever
seen in the perfectly healthy ovary except the
stroma and ovisacs or Graafian vesicles in
different stages of llc\.'e!npmunt or decline.
These may be arranged in three series :

Ascending Serics.

l. The simple undeveloped ovisac, before
it has acquired an indusivm from the stroma
of the ovary, or from the walls of an already
developed follicle, in which it may be formed.
It requires at this time the microscope for
its examination (fiz. 373.).

2. The ovisac after it has acquired its outer
capsule, by union with which it has become a
Graafian follicle.

3. The Graafian follicle of the size of a hemp
seed, or rather larger. It contains oil gra-
nules in the coats of the ovisac, but not yet
in quantity saofficient to produce a yellow
colour. In this state numerous follicles are
seen in sections of every healthy ovary during
middle life { fizs. 370. and 372.).

4. The follicle when it is approaching the
surface of the ovary. It is enlarging, and
its inner coat or ovisac has now a yellow
colour.

5. The ripe follicle which is about to rup-
ture and discharge an ovum, It is always
found at the surtace of the ovary, projecting
often to a distance of 3-4, It is covered
by numerous veins, and in the centre of the
most prominent part the coats of the follicle,
as well as the ovarian coverings, are thinned
and partly absorbed. Their thinness permits
the contents of the follicle to be {lart]}' Tjﬁill!e‘?
and thus is produced a brownish red colour
at this spot. The follicle contains blood or
a bloody fluid, and sometimes a clot. The
cavity is of considerable size, 4-6"". The inner
coat is of a bright yellow colour, and ex-
hibits slightly wavy folds ( fzs. 380, and 381.).

6. The follicle which has already ruptured.
An irregular lacerated opening extending -2
is perceptible in the centre of the attenuated
part, lh:l':}ll.gll which the ovam, tugcl,her with
that portion of the membrana granulosa which
lay beneath the seat of the rupture, has es-
caped, or is about to eseape.  The follicle is
beginning to collapse.  lts walls, no longer
distended, become folded inte numerous
small plaits, producing, on section, the ap-
pearance resembling  cerebral convelutions.
The cavity is consequently diminished. Tt
ig empty, or contains a little bloody fluid or
a clot (fig. 385.).

Descending Series. A, Not pregnant.

7. In the follicle which has recently burst,
shl"ll!kin; hias commenced. The }'ellnw ovisac
is much plicated. The cavity contuins a clot
which is becoming pale, and exhibits under the
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microscope distinct fibrillation, or the cavity
is empty and much contracted.

8. The shrinking having rapidly progressed,
the ovisac exhibits deep plications, and the
rays are beginning to form, but the yellow
colour is still distinet.

9. The cavity is nearly or entirely oblite-
rated. The yellow colour is gone, but the
rays remain, and the collapsed follicle now
forms a white stellate body with a small cen-
tral point (fiz. 372. &).

10, The follicle itself is reduced to a mere
point in which none of the foregoing characters
can be traced.

Descending Series, B, After Impregnation.

11. The follicle has not materially dimi-
nished in size. The lacerated opening is
closed. The yellow coat is much plicated,
and the clot when present shows fibrillation,
as in No. 7., or the cavity is empty.

12. The folliele has acquired greater firm-
ness and solidity. The yellow ovisac is much
increased in thickness. The folds are not o
numerous, but are deeper, though not quite
so distinet.  Vessels contained between the
folds appear to pervade the yellow coat. The
white lining of the cavity is formed, and within
it is a clear fluid, rather viscid, ( fig. 387.), or
the centre of the yellow ovisac is solid, and
exhibits no cavity.

13. The central cavity is nearly or entirely
obliterated. o the latter case a solid white
body occupies its place, extending into the
yellow mass in divergent rays, This arises
from the plication of the white lining, by
which process the cavity is closed. The co-
lour of the principal mass is now a dirty
yellow ; it is somewhat reduced in size, and
its outline is oval or irregular { fg. 389.).

_ 14, The more prominent features observable
in the lust condition may still be fuintly traced.
In size the body measures 2-3'. Itis of a
pale white, and is chiefly distinguishable from
the surrounding stroma by the absence of
vascularity inits tissues. Its solidity is gone.

To return, then, to the two questions which
led to the foregoing considerations as neces-
sary to their solution, viz.—

What evidence does the condition of the ova-
vian follicle afford, first, as to the previous cs-
cape of an ovunty and secondly, as to the pro-
babilify or certainfy thal that ovim hes been
imﬁﬂﬁﬂﬂfﬂf ar offerivize #

It may be concluded that whenever the
follicle presents the appearances exhibited in
the first series down to and including No. 5.7
the oviun has not escaped ; although it may
not be detected, either on account of the
difficulty of finding so small a body, or else
because it may have perished by absorption or
decomposition.

In the condition No. 6., an ovum has just
escaped, or is in the act of escaping. None
of these conditions of the follicle afford the
slightest evidence of previous impregnation,
They have all been repeatedly observed both
in Man and animals where the coitus has never
oceurred,

Between No. 7. and No. 11..it may be diffi-
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cult to draw a positive distinction. No con-
clusion regarding the question of previous
fecundation, derived from the state of the fol-
licle during the first fortnight after the escape
of an ovum, would be absolutely safe ; al-
though the difference between the unimpreg-
nated and the impregnated is such as to afford
in_every instance at least strong presumptive
evidence, for the foilicle shrinks rapidly in the
former, while in the latter it undergoes little
or na diminution in size.

But after this period there can be no ques-
tion as to the prior oceurrence of a fecun-
dating coitus. Ewvery follicle presenting the
conditions deseribed in Nos. 12, 13, and 14
has discharged an ovum, which has been after-
wards impregnated. Every follicle in the
states described in 8,9, and 10 has discharged
o has contained an ovam which has l‘lEI‘iﬁIlﬂd_
But this proves only that fecundation has not
oceurred. It affords no evidence whatever
that the coitus has not obtained.

Lastly, it may be observed that if, as is
sometimes the case, the follicle fils to com-
plete the process of rupture after the first
steps of preparation have been made, the ovum
may perish or be absorbed without being dis-
charged, and the follicle will then shrink and
become obliterated, as in the first series of
changes. And it is further noticeable that
although the number of Graafian follicles ex-
hibiting the appearances indicative of the dis-
charge or fecundation of ova, may generally
be taken to represent the number of ova also
actually discharged or fecundated, yet this will
not always furmish a sale guide, becanse one
follicle may contain two ova, or one or more
ova may have escaped the influence of the
coitus which had fecundated the rest. The
number of ruptured or altered follicles there-
fore will in the first case be less, and in the
second greater, than the number of ova or
fetuses lound in the oviducts or uterns.

DEVELOPMENT AxD INvOLUTION OF THE
Ovary.

The Origin of the Ovary, and the Alieralions
which it undergoes at different Peviods of Life,

The ovary takes its origin in a separate
portion of blastema, quite independently of
the Wolffian body, with which it is in close
contact, It is not indeed until after the de-
velopment of the Wolffian bodies has made
considerable progress, and about the time at
which the kidneys first appear, that, according
to the observations of Bischoff' on the mam-
malian embryos generally, the ovaries are first
perceptible,

In the buman embryo the evary cannot be
discerned earlier than the 5-7th week, Nor
is it possible at the time of its first appear-
ance to distinguish the ovary from the testis.
Hence the term * generative gland ™ has been
proposed by Kobelt as the most appropriate
designation for a structure which, according
to him, is then capable of being converted into
either organ indifferently. In a human em-
bryo of the fourth weck, of which 1 have
given a deseription in the Transactions of the
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Microscopical Society of London #, no trace
of an ovary or generative gland was discover-
able, but only shight indications of two linear-
shaped bodics occupying the dorsal and lum-
bur regions on either side of the vertebral
column, representing the corpora Wolffiana.
In another embryo measuring 5'” in length, the
generative gland could just be diseerned in
front of the supra-renal capsules and kidneys,
but its form could be only indistinetly traced.
In an embryo, however, which measured 8
in lenzth, the E:l:]ml had already assumed dis-
tinctly the elongated figure churacteristic of
the early formation of the ovary. It mea-
sured 08", and its position was oblique, or
intermedinte between the perpendicular diree-
tion of the Wolffian body and the horizontal
one of the fully formed ovary. In an embryo
of three months the generative gland or ovar
still retained the oblique direction. Its length
was 2" and its breadth 047,

From this F]l.:rimi the gland, which now be-
gins to assume more decidedly the character
of an ovary, gradually acquires the horizontal
position in whichit is found at birth ( fz. 440.).
In the feetus at term the ovary has usually
attained alength of 4-5, and a breadth of
112" ( fia 441, ). [tsfigureizsan extended oval,
with flattened sides and base. These meet to
form a triangle, whose basal margins are sinn-
ous and sometimes indented. At the age of
three years, (fig. $442.) the ovary attains a
length of 10-12"", still however preserving its
clongated form, with irregular or slightly in-
dented margins. This pecubiarity of a feetal con-
dition the ovary gradually loses as the period
of puberty approaches, when it grows more
rapidly and acquires the form and dimensions
already deseribed as characteristic of the ma-
ture organ ( fig.369.). At this period of life,
however, no feature of the ovary is more sub-
ject to variation than its form. Even for some
timeafter the catamenia have been established,
the elongated fizure is often seen to have been
retained, although the rounded or gibbous
outline is more commonly observed by the
time that adult age is attained.

The ovary is now full and plump ; its sur-
Fice up to the time of puberty has remained
uniformly smooth, even, and shining, and its
investing tunics are unbroken.t But it has

* Vaol. iii. part ii. p. G5.

t In reference to the human subject, the univer-
sally received opinion regarding the discharge of ova
by rupture of the ovisae, as an oceurrence which com-
mences ouly at or after puberty, has been called in
nuestion by Dr. Kitchiz, whe, after detailing a series
of observations upon the condition of the ovary at
various perieds of life, asserts that * the Graafian
visicles contained in the ovaries prior 10 menstrn-
ation are found, as they alse are in every other
pr_vr;iu.d of life, in continooed |-m;;rn-aninn towards thoe
cirenmference of the gland, which they penetrate,
digeharging themselves by circular-shaped capillary-
sized pores o openings in the peritoneal cout; the
presemce of the catnmenia being thus no indispen-
sable prevequisite to their rapture,” U It shonld be
obgerved, however, thot the facts adduced by Dr.
Ritchie do not appear to bear out very clearly the
concinsiens which he has drawn from them,

1 Loml. Med, Gaz., vol. xxxiv. p. 253.
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been seen that, from puberty onwards, through
these two tunics of the ovary, the ova pe-
riodically escape by a process of dehiscence,
resulting from an absorption and rupture of
these tunics. The eflect of these repeated
lacerations is twofold, The surface becomes

scarred in all directions by the closing up of

Fig. 390,

7 g j'- 1

Ovary about the time of cessation of menstruation.
(.Ad Nat.)

the lacerated openings, whilst the successive
discharges of the contents of the ovisacs
gradually diminish the bulk of the entire or-
gan ( fig. 300.). In proportion as age advances,
these cicatrices and indentations beeome still
more numerous, and the once smooth and
plump ovary is converted into a small corru-
gated wrinkled body full of pits and tortuous

ng‘. 391,

Ovary in old age. (Ad Nat.)

lines ( fig. 391.). When sections are made of
the ovary in this condition, it is found that all
traces of the Graafian follicle havedisappeared;
or one or two only may be observed, degene-
rated into little masses or sacs of cartilaginous
hardness. More commonly, however, nothing
now remains but a dense parenchyma,
Besides these changes in the form of the
ovary and the condition of its component
parts, great alterations also take place in its
vascular supply. In early life, and especially
from the establishment of puberty up to the
critical age, the organ is abundantly supplied
with blood-vessels, which are seen everywhere
both in the proper parenchyma of the ovary,
and also upon the walls of the ovisacs. These
have been deseribed as undergoing enlarge-
ment, and probably increasing in number in
the neighbourhood of the spot at which the
rupture of the follicle occurs.  Not only,
however, is there a local hypersemia in these
gituations at each recurrence of the ovipont,
but the entire ovary receives a larger supply
of blood on these occasions. But when the
process of ovulation has entirely ceased, the
tissues begin to suffer the wasting of age, the
ovary partakes in the general state of pallor
of the other pelvie viscera, and the ovarian
vessels carry only as much blood as will suffice
for the bare nutrition of the shrivelled organ.
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ApNoRMAL Axaromy oF THE Ovary.

Effects of extirpating the Qvary.— A natural
deficiency of the ovary together with the
oviduet of one side is known to prevail in
the class Apes, but this deficiency, which is oc-
casioned only by a want of development of
one half of the generative organs previously
existing entire in the embryo, does not affect
the reproductive power UF].}'IH]S.‘

Mr. Hunter, wishing to determine the effect
of extirpating one ovarium upon the number
of young produced in Mammalia, procured
two young sows of the same farrow, and
having removed a single ovarium from one
of them, he kept both animals under the
same circumstances, in order to observe the
comparative effects of breeding upon them.

They commenced breeding when two years
old. The spayed animal took the boar earlier
than the perfect female, and both continued
to breed at nearly the same times.

The spayed animal continued to breed
until she was six years old, and in that time
she had eight farrows, producing in all seventy-
six pigs, but she did not take the boar aiter-
wards. The perfect sow continued breeding
until she was cight years old, and had thirteen
farrows, vielding one hundred and sixty-two
pigs. she then ceased to breed.  The result
therefore of this experiment was, that the
erfect animal continued to breed two years
onger, and produced in all ten more than
double the number of the spayed one, although
she had not double the number of farrows.

But few opportunities have occurred for
observing the effects produced by the removal
of the healthy ovaria upon the human female.

The case in which Mr. Pott removed both
these organs at the same time constitutes the
best example on record.

A young and healthy woman, twenty-three
ears of age, was received into St Bartho-
omew's Hospital, on account of two small
swellings, one in each groin, which had for
several months been so painful as to prevent
her rom (ollowing her oceupation as a servant,
The swellings, which were not inflimmatory,
were soft, uneven upon their surface, and
moveable. They lay directly upon the out-
side of the tendinous opening of the oblique
musele thrungh whieh ttm}r ap wared to have

pssed.  The woman was in full health, was
arge breasted, and menstruated regularly.
Ou account of the inconvenience occasioned
by the presence of these tumours in the
groins, Mr, Pott was prevailed upon to re-
move them., They were found upon exami-
nation to be the two ovarin which had de-
scended in the form of a double inguinal
hernia. The womaan subsequently enjoyed
good health, but became thiner and wore
apparently muoscular; her breasts, which were
larze, were gone, nor did she ever menstruate
after the operation ; the last observation of
her having been made several years subsequent
to that event.®

Deficiency of the Ovary.— Complete con-

* The Chirurgical works of Pervival Pott, by Earl,
wol. 1. p. 210,

genital absence of both ovaries, except in the
case of the non-viable rI:,E‘tLI!i' is of exrremeljr
rare occurrence. It is almost always asso-
ciated with deficiency or imperfeet formation
of the uterus, and generally with incomplete
development of the vagina, nymphae, elitoris,
and mamme. The sexual appetite in these
cases is wanting. Menstruation is absent ;
the secondary sexual characters are but fechly
b:xl:lr!::sﬁunl, and there 'IS‘ of I'|E|‘_'Eﬁsi1:}r a total 1n-
aptitude for reproduction,

The ovary may, however, be deficient on
one side only, without any of these accom-
panying conditions. There way be nothing
externally to mark the defect, nor is there
necessarily here any impediment to the ex-
ercise of the sexoal function,

Arrest r.:f ﬂfl‘c'fujﬂ"ﬂh!. — The ovary, like
the uterus, long retains its infantile condition,
but as the period of puberty approaches it
expands and soon attains its full size. This
change, however, may not oceur.  The ovary
may cease to grow alter the third or fourth
year, and, wunder these circumstances, the
whole organism manifests a corresponding
tardiness of development.  An interesting
example of this is preserved in the museum
of King's College. The preparation consists
of the entire internal organs of a young wo-
man who died at the age of nineteen without
having menstroated. The ovaries, as well as
the rest of the organs, are no larger than
those of a child of three years (see fig. 465.). In
these cases the mawma are small, the ex-
ternal organs only partially developed, and the
whaole frame is formed upon u feeble scale.

Atropliy and Hypertrophy, — Atrophy has
been shown te be one of the conditions at
which the ovary inevitsbly arrives when g
certain period of life is passed. It is under
these circumstances & normal condition, just
as the state last described is alse a normal
condition when associated with a certain
epoch, but both become abnormal states when
they occur ont of their usual CONTSE, T|||_|5’
an early atrophy of the ovary en both sides
will of necessity bring with it a premature
fallure of procreative power, although an
atrophied state of the organ on one side
only, like atrophy of one testis, will but little,
il at all, affect this power.

OF hypertrophy of the ovary a more par-
ticular account will be given in the descrip-
twom of morbnd growt]'ta‘ and abnormal deye-
lopments of its special parts.

Displacemenis of the Ovary, — The ovary,
in consequence of its pecaliar mode of m:u._-g-
ment to bnl‘]'uﬂm]'lng jrants, l,'_‘ll_jl’_lJ'E great free-
dom and range of motion. This s rendered
most ::f.rl'lapiuuuu:;, when, duriug the grur]:ual,
enlargement of the gravid uterus, the ovary
is carried upwards [rom the pelvic into the
abdominal cavity. Under these circumstances
the ovary certainly vindicates the character
assizned to it by the older anatomests, of bein
an appendage to the uterus, for it necessarily
follows the movements of the larger organ to
which it is attached. Thus, the ovary is
sometimes a pelvic and sometimes an abdo-
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minal viscus, But it may be displaced from its
normal position in either of these cavities
under various circnmstances. The causes of
such displacements are chiefly, inflammation
of the surface of the ovary terminating in adhe-
stons, displacements of the uterus, and hernize.

As a result of inflammation of its peritoneal
covering, the ovary may be bound down to
the side of the uterus, or Fullopian tube, to
the recto vaginal pouch, to the brim of the
pelvis, to the colon, to the convolutions of
the ileum, or to the omentum.

The displacements of the uterus which
occasion a dislodgement of the ovary from its
normal position are, retroversion, nversion,
and procidentia, or complete ;rmiupmm

In retroversion the ovaries are carried
downwards along with the uterus into the
hollow of the sacrum, where they occupy a
position on cither side of the principal organ.
In inversion of the uterus, the ovaries, to-
gether with the Fallopian tubes, fill the in-
terior of the artificial pouch, which is formed
by the reversement of the organ ; whilst in
extreme prolapsus the ovaries, together with
the uterus, escape almost entirely from the
pelvis, and occupy the sac which is formed by
the inverted vagina.

But the most remarkable displacements are
those in which the ovary constitutes a true
hernia. Such a hernia may consist of the
ovary only, or may include other organs, us
the Fallopan tubes, uterus, intestine or omen-
tum. A true hernia of the ovary alone is of
comparatively rare occurrence. It may hap-
pen on one or on both sides, and may {m
either congenital or acquired. The celebrated
case of Mr. Pott was an example of a double
inguinal ovarian hernia.  And this appears to
be the form under which this singular dis-
?!acement has been most frequently met with.

n these cases the ovary constitutes a solid
tumour of the size of a pigeon’s egg, which
may be detamed at the ring, or lie within the
inguinal canal, or even descend to the labium,

An example of this kind of hernia, in which
the left ovary has for many years oceupied
the inguinal eanal, has rcrzcutfy come under
my notice. Denenx ®, who was at the pains
to search out all the cases on record up to
his time, has collected examples also of crural,
ischiatic, umbilical, ventral, and vaginal hernia
of the ovary, and to these Kiwisch has added
a case of hernia through the foramen ovale.

Diseases of the Tunics.

fﬂ‘ﬂammnﬁuﬂ of the ovarian tunics, and |}Hl‘li-
cularly of the peritoneal coat, is most commonly
associated with acute puerperal metritis. But
inflammation, both in the acute and chronie
form, may affect the ovary independently of the
puerperal state.  The resulting anatomical
changes in the coats of the organ are vascular
congestion in various degrees ; fibrinous exu-
dations upon their surface, followed occa-
sionally by the formation of artificial bands
or adhesions with surrounding parts ; and

* L. C. Denenx, Recherches sur la Hernie de
I*Owvaire. 1813,
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chronic thickening of these coats, whereby the
original smooth and even surface, ( fizs 368, &
369.) characteristic of the ovary in early life, is
lost.  When inflammation of the ovary has ad-
vanced to the suppurative stage, and this organ
is converted into a bag of pus, the coats may
have become so attenuated and softened as to
burst when the attempt is made to lift the
parts from the body after death.

Uleeration. — Rupture, — In the case of
large collections of fluid within the ovary, as
for example in large abscesses or in ordinary
ovarian dropsy, the surface of the ovary fre-
quently inflames and contracts extensive
wlhesions with surrounding parts, and if the
latter happen to be hollow viscera, such as
the intestines, uterus, or bladder, a fistulous
conununication may be established between
them and the sac of the ovary, through a
process of ulceration or absorption of the
common partition wall, and the contents of
the ovary may become discharged externally.
O it may happen that by a similar attenua-
tion and rupture, or by a process of ulceration
and absorption of these tizsues, the ovarian
walls give way, in some parts of their free
surfuce, and their contents escape into the
abdominal uuvitjr.

Hypertroplhy of the ovarian tunics is almost
constanily observed in considerable enlarge-
ments of the organ, from whatever caunse they
may arise. In the case of large ovarian cysts,
before adhesions have been oceasioned by the
pressure of surrounding parts, the peritoneal
coat of the ovary, llmul,;lh much thickened,
retains its smooth, shining, external surface.
It may be generally stripped off with ease,
and displayed as a dense white membrane of
unequal thickness, but having undergong no
further change than that of a general hyper-
trophy of its ordinary component tissues.
The tunica albuginea in like manner hecomes
thickened by simple increase of its ordinary
constituents, but in the case of very large,
and particularly of unilocular cysts, the cyst
wall becomes so intimately blended with the
common ovarian investment, that it is impos-
sible to determine how much of the now
united membranes was originally flurnished
by the tunica albuginea, or ovarian stroma,
and how much by the proper wall of the cyst.
The hypertrophyin these cases is often so con-
Psil]ﬂl'ah;u that the boundary walls of a large
ovarian cyst may measure one or two inches
or even more in thickness in some plw:-ﬁ.

Ozsification. — Patches of ossific matter
more or less extensive are occasionally found
scattered over the surface of ovarian cysts,
It is probable, however, that these are de-
posited in the first instance upon the inver
surface, or in the proper walls of enlarged
cysts, and subsequently extend to the proper
coverings of the ovary, and that the fibro-
cartilaginous degeneration which these cyst
walls sometimes exhibit, also commence in
the original cyst, and proceed from within
outwards.

Dizeases of the Thssucs.

Hyperaemia of the ovary may be limited to
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the parenchyma, or to the walls of particular
follicles, or may affect all these parts together.

Hypermmia of particular follicles, with con-
siderable enlargement of the sac and effusion
of blood into the cavity of the follicle, is not
unfrequently observed as an abnormal condi-
tion. But hypermmia of single follicles with
effusion of blood into the cavity has been
already described, as being also a natural state
of the Graafian follicle, which is preparing for
dehiscence and discharge of an ovam.*®

It may be asked, therefore, in what respect
does the normal differ from the abnormal
state, and by what characteristics may the one
be distinguished from the other ? It appears
to me that Rokitansky, in the account which
he has given of hypermia of the Graafian
follicle T, has included under one head both
the patural and the morbid condition ; tor
his description will very well apply to the
rising follicle, in its second stage, when the
escape of blood into the cavity has been
shown to be a normal, and in some animals a
constant occurrence. 'The presence, therefore,
of blood within the follicle, for the reasons al-
ready fully given (p. 556.), must not be regarded
as necessarily affording evidence of a morbid
state. There are, however, certain pecu-
liarities in the condition of the unhealthy lol-
licle, by which it may be distinguished from
that which is natural. The natural follicle,
when preparing for dehiscence, is always near
the surface, and often projects considerably
abovethelevel ofthe ovary ( i2.380.) Itscoats
are unet;luﬂlly thick ; the thinnest portion being
always found at the most prominent point of
the follicle. There is considerable vascularity
about this point, plainly visible externally,
and here the process of attenuation and ab-
sorption continues to be progressive until the
sac spontaneously ruptures.  The walls of the
follicle are at t]‘{.is stage of a bright gellow
colour. The liquor folliculi is either clear and
limpid or intermixed with blood, or the centre
of the sac is filled by a r:us.'amhtm, which is at
first bright red, and afterwards becomes pale,
and at length nearly white. The coagulum may
adhere to the walls, and underge fibrillation
and subsequent conversion into a solid body,
or into a dense white membrane, or 1t may be
rapidly absorbed.

On the other hand, the morbid follicle, al-
though it may not exceed nor even equal in
size that which is passing through its normal
changes, may yet be distinguished by many
characters which are the converse of those
Just deseribed.  The morbid follicle is often
not peripheral, but is more or less eentral in
its position in the ovary. It may attain to
the size of } or 4 of the ovary, without ne-
cessarily causing any distinct prominence above
the surface (especially when oceurring singly ).
The walls are equally thick, and exhibit at no
part any evidence of attenuation or absorp-
tion. No preparation for rupture is indieated
externally by any peculiar arrangement of ves-

* P. 556,

t Banual of Pathological Anatomy, Sydenham
Society, Vol. i p. 828,

sel, or by any marked increase of vascularity.
The walls do not exhibit the remarkable yellow
colour nor the cerebral foldings characteristic
of the advancing normal ovisae, but the tis-
sues of which t ey are composed are simpljr
those of the undeveloped Graafian follicle.
The contents of the sac are neither the clear
liquori follieuli, nor the bright clot, nor the
decolorised fibrin, but generally a collection of
dark coffec-ground matter, resulting from the
admixture of a quantity of decomposing blood-
corpuscles and fragments of membrana gra-
nulosa intermixed with a dirty fluid. On
washing out these contents, the walls of the
cyst, if the ovary has been injected, are seen
to carry numerous vessels, irregularly arranged,
but never presenting that rich network of
capillaries which are visible after a successful
injection of a healthy ovisac progressing to-
wards rupture, especially in those cases where
the quantity of yellow oil is not so great as
to obscure these vessels altogether.

B}-‘ these characteristies the morbid ovisacs
may generally be distinguished from those
which are healtiy. There is enough of simi-
larity between them to prove their identity of
orizin, and enough of dissimilarity to sl':vuw
their divergence from a common starting point ;
the healthy follicle proceeding onward through
a course of different changes, which have been
already fully deseribed ; the morbid follicle
Exh'thiﬂl'lg an prﬂt‘cutl}' unlimited power of
growth and deformity, such as wilf be pre-
sently more fully noticed.

Fig. 392, exhibits the morhid follicle in one
of its earliest stages of growth. It may be con-
trasted w-l.lll__ﬁgs. 81, and 385, for the urpose
of showing the points of difference which have
just been deseribed.  In iz, 392, the morbid
follicle occurs as a single cyst in the midst of

Cearry confaining o morbidly distended  Groogfon
Sollicle in an ineipient stage.  The rest thr"!'ﬂ'r.e DFNLE
2 heaithy.  (d Nat)

otherwise healthy tissues.  Although occupy-
inz more than § of the entire avary, it scarcely
disturbs the even outline of that OTgan. Its
coats are of uniform thickness throughout.
There is no attenuation nor preparation for
dehiscence at any particular spot, nor external
sign of increased vascularity in one point.
But the walls of the follicle contain nume-
rous vessels, distributed nearly equally over
their surface. The cavity is filled with loose
flocenli of a dark chocolate colour, consisting
of decomposing blood clot mixed with patches
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of membrana granulosa. The walls of the
follicle are not yellow, and contain no oil
globules, They are slightly thicker than
those of the healthy follicle. Their compo-
nent tissues are precisely those which have
been already described as characterising the
ovisac in its normal condition ; the chief
bulk of their texture being made up of gra-
nules and embryonic fibres intermixed with a
few developed fibres of ordinary white fibrous
tissue.

Such a condition may, for want of a better
designation, be regarded as hypermmia of the
follicle, or it might pn:rhurs e more appro-
priately termed hypertrophy of the follicle ;
but m whatever light it may be regorded, it
constitutes one of the early stages of those
enormous growths, of which more will be said
herealter.

A more extensive form of congestion, affect-
ing the parenchyma of both ovaries, and as-
sociated with a like hyperaemic condition of the
uterus, may be sometimes observed about the
period of the final cessation ol menstruation.
The ovaries are then occasionally found of an
intense red colour, from the parenchyma, as
well as the follicular walls, being deeply loaded
with blood. The most marked instances of
this I have cbserved in conncction with car-
diac disease, and associated with congestion of
other organs.

Inflammation of the Ovary.— Ovaritis, —
Ouploritis—Our knowledge of the patholo-
gical changes which the ovary undergoes as
the result of mfAammation, is chiefly derived
from examination of the bodies of women
who have died of acute puerperal metro-peri-
tonitis.  But unquestionably inflammation
both in the acute and chronic form may affect
the substance of the ovary, independently of
the pruer wral or prezgnant states, anid cause
various degenerations of the tissues of that
organ, as evidenced by those serous, fibrinous,
and puriform deposits, or general softening of
the ovarian parenchyma, which are oceca-
sionally found after death. It is probable
also, from symptoms displayed during life, that
inflammation, especially in a chronic form,
not unfrequently attacks the ovary and termi-
nates in resclution, or in those milder results
of inflammation which consist in temporary
induration or enlargement of the organ, unac-
companied by serious disintegration of its
tissues.

It must, however, be observed with regard
to the evidences of inflammation of the ovary
cither in the acute or chronic form, which are
supposed to be afforded during life, consisting
in pain and tenderness referred to the seat of
that organ, or in obvious enlargements of the
ovary, as discoverable by various modes of
internal or external tactile examination, and
conjoined with more or less constitutional dis-
turbance, that these signs may and do often
in the non-puerperal state, accompany the
natural process of ovulation, and that such
symptoms, recurring with cach menstrual pe-
riod, may affect a woman at intervals in a
greater or less degree during the whole of that
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eriod of life in which she is capable of child-
earing.  But in the present state of our
knowledge of ovarian processes it is perhaps

not possible to determine how much of these

symptoms may be rezarded as evidence of a
natural, and how much of a morbid change in
the jrart ; for allh:}ug!l in Many wormen the
process of ovulation 15 continually performed
without consciousness of local suffering, yet
in a great number of instances the act is
accompanied by much pain, and there can be
no question that the cause of much of this
suffering is to be looked for in the changes
which the tissues of the ovary undergo in the
act of expelling the ova.

How closely this process in its more ob-
vious conditions is allied to inflammation has
been already shown, A high degree of vas-
cularity of the part, with increased exudation
of fluid, and consequent enlargement and ten-
sion of the entire organ terminating in spon-
taneous laceration of its coats by a process
very similar to ulceration, and often accom-
panied or preceded by a more or less consi-
derable escape of blood : these together form
a combination or series of processes closely
allied in their nature to inflammation, and
frequently evidenced externally by signs usually
regarded as characteristic of inHammatory
action.

Nor is it vet known how far these sym-
ptoms, which have generally been assumed to
indicate ovarian inflammation, especially in a
chronie form, may be merely the external evi-
dences, not of natural, but of aberrant or dis-
appointed ovulation.  For just as an abscess
15 painful generally in exact proportion to the
unyielding nature or tension of the parts by
which it 15 surrounded, so it is probable that
when the follicle or the entire ovary becomes
tense from the effusions which have been
shown to have taken place ordinarily within
it, and this tension is not relieved because
rupture does not ocecur at the proper time, so
that ovulation is disappeinted or is aberrant,
the symptoms which might be expected to ac-
company such an iuterrurtﬂd process would
be those which are uwsually set down as indi-
cating inflammation in a part.

This matter appears hitherto to have been
hardly thought of, and yet it is probable
that to abortive ov interrupted ovulafion may
be referced the commencement of many of
those morhid conditions of the ovary which
are not either malignant or the direct results
of inHammatory action. Probably many of
the cystic disenses of the ovary originate in
this way. OF disappointed ovulation, as it
may be observed in animals, instances hawe
been given at page 568. Here the follicles,
although apparently preparing for rupture,
were arrested in their progress from some un-
cxplained cause ; and although it may be con=
jectured thar such follicles might, under an
increase of stimulus, accomplish their final
purpose, as Coste has supposed in reference
to the instance just qumu:l,ByEt it has been
shown by the researches of Barry that mul-
titudes of ovisacs perish without accomplish-
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ing that purpose at all, and it is probable that
these, in preference to other and more healthy
follicles, become the seat of subsequent mor-
bid changes.

For it must be remembered that the cir-
cumstances under which the male and female
generative elements escape from the place of
their original formation are essentially d!IP
ferent. The male secreting organ, the testis,
is provided with an excretory duct for the
escape of the fertilising fluid ; but the female
gland is & shut sac. To the normal escape
of its products many barriers are opposed,
and it has already been shown by what com-
plicated machinery the shedding of the female
product is effected, DBat it is impossible to
regard this complex process without perceiv-
ing how easily a failure in any of those steps
may defeat the final object for which that
process is set on foot.  ‘The thickness of the
walls of the follicle, the density of the ova-
rian coverings, or of the parenchyma of the
avary, il the follicle should fail to reach the sur-
face ; the chance of the ovum perishing before
it quits the ovisac, and so the stimulus to the
healthy development of the latter being lost ;
the chance of an excessive accumulation of
liqunr folliculi or of blood within the follicle,
causing damage to the ovum, and replacing
a natwral by a morbid ameount of exudation.
In these and other possible interruptions to
the natural completion of ovulation we may
discover the elements of many future morbid
changes. And although it would require a
long continued and deep rescarch into the
aberrant functions of the ovary to determine
the true order and sequence of many of these
morbid processes, yet it is impossible to carry
anatomical investigation into the structure of
the morbid ovary, especially under incipient
forms of disease, to any extent without many
fragmental observations l.'rl:::LI.rL'il]g 5|:|gge-$ti'|.rc
of the idea that the ovary, like any other
gland, may have its natural functions impeded,
and that many of the organic changes which
are observed n this part may owe their origin
to such interrupted processes. Some of the
observations which have led me to the adop-
tion of these views have been already given,
and some others will be detailed as suzgestive
of a better basis for the study of ovarian
pathology than has hitherte been employed ;
for of all the organs of the body the ovary is
perhaps that whose pathological conditions
have been regarded with the smallest amount
of reference to its natural or deranged func-
fions.

From these considerations, then, T have been
led to the conclusion that certain conditions
of the ovary, which, from their concomitant
symptoms during life have been deemed in-
flammatory, are not necessarily associated with
inflammation ; that it is probable, first, that
the natural process of ovulation s often ac-
companied by symptoms very similar to those
of inflammation ; und secondly, that the pro-
cess of ovulation is occasionally disappointed
or mterrupted, and that the follicles, whose
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natural development has been interrupted,
may, like the hydatiform placenta, become the
seat of & low form of nutrition, bEl'I!IIiT'lLlI!iI'Ig i
effusion and collection of various dropsical
fluids.

With regard to the anatomical evidences of
inflammation of the ovary as furnished by
post-mortem examination, they are chiefly the
following, viz.: gencral redness or hypermmia
of the ovarian parenchyma, or of the walls of
the follicles ; swelling of the avary to the ex-
tent of increasing the organ to three or four
times its natural size, producing a round, oval,
or Aattened form of theovary ; a general tension
or hardness of the organ in the carly stages of
inflammation, and subsequently softening, con-
sequent on degeneration of the tissues and
their infiltration by serous or puriform effu-
sions; and lastly, but rarely, gangrene of the
ovary.

OF these morbid chianges the only one which
appears to require a more particular account is

Suppurafivn of the ovary. DPus may be
found in a circumscribed cavity within an en-
larged and highly vascular ovary, portions of
whose structure may still retain 1ts natural
condition, Or the entire ovary may be con=
verted into a bag of s, the natural tissues
being entirely destroyed, and the fluid boanded
only by the ovarian tunies. In such cases
the abscess * appears to rise from suppuration
in the substance of the viscus, similar in
every respect to phlegmonous abscess in any
part of the body, and not connected with any
cyst, or change, or addition of siructure, the
product of morbid growth."# These abs-
cesaes, which are sometimes of enormons size,
miy burst into the I.:l':lll,:h’ll sac of the i]eri~
toneum, or, after forming adhesions with sur-
rounding parts, may discharge their contents
exlerrmﬁy through the abdominal walls, or
inte the Fallopian tube, uterus, vagina, blad-
der, rectum, or other part of the intestine.
Portal mentions cases of ovarian abscess as
large as an infant’s head, and D, Taylor 4 of
Philadelphia has recorded an instance in which
the ovary contained twenty pints of pus. It
is highly probable that these and even still
larger collections of pus, which have been
found in the ovary, were, as M™ Boivin has
suggested, originally cases of encysted ovarian
dropsy, but nflammation and  suppuration
having been set up in the walls of the eyst,
the original contents have been gradually in-
termixed with pus, until the whole fluid has
appeared to be of that nature.  Probably of
this kind also was the case recorded by Vaterf,
in which the OVALY Wik a5 ]-Hl‘gl.: as the human
head, and * contained pus distributed into
several capsules.”  This, therefore, was a
multilocular abseess,

Except in comection with acute metro-
peritonitis, suppuration of the ovary may
be considered as comparatively rare.  Dr.

* Beymour's Ilnstrations of some of the principal
Diseazes of the Ovaria, p. 40,

§ North Amer, Med. & Surg, Journ, 1826,

1 Haller, Dvisp. Med.
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Hnnpm“' “met with only two instances of
abscess™ of this organ. “ The one was the
size of a child’s head at birth, the other not
larger than an orange. There was nothing in
these different lrom common abseesses ; the
whole of the internal substance of the ovaries
was gone, and the walls were formed of a
thick and r: mher ligamentous cyst, covered by
peritoneum.”  Suppuration occurs also occas
sionally in those cysts of the ovary which con-
tain hair and tecth, together with other im-
perfectly formed |}ru:it:1.t=-.c To the same class
of suppurative diseases should also probably
be veferred that singular morbid condition of
the part in which the entire ovary is reduced
to the state of a diffluent pulp, of a yellow or
brownish-green colour, of the consistence, and
having somewhat the appearance of very soft
putty, immiscible with water, and retaining
sufficient tenacity to preserve its semifluid
character, and yel not having firmness enough
to admit of the part being preserved as a pre-
paration. OFf this morbid condition of the
ovary, which, however, may possibly be can-
cerons, I met with a striking example in a
case of sudden death oceurring in the seventh
month of preznancy. Both ovaries were of
the size and form of a bullock’s kidney, their
natural structure was L:IllJ.I‘Ll_} l![!'\tr{l}"l, o, andd
was replaced by the solt substance just de-
seribed.  The circumstance that both ovaries
were thus affected renders it evident that the
disease could not have existed in any great
degree at the time of impregnation, or that it
certainly must have been then limited to one
organ.

From the comparatively scanty materials
extant relating to ovarian abscess it may be
concluded, that suppuration may either com-
menee at separate parts of the iiitﬂ:lll:llj.'lﬁil,
forming small ecollections of matter, which
gradually coalesce, or it may be set up through-
out the whole of the stroma at once. In these
cases the lmrcm;h:rum of the OVRry 1% gr:uhml]:,'
consumed, and the organ is converted into a
purulent cyst.f Whilst in other cases the
Graafian follicle appears to be the seat of the
suppurative action, which may either com-
mence originally in the walls of one or more
follicles l'.‘ut'lSl‘.iIllLiL'l"" circumseribed abscesses
of moderate size, or the suppurative stage of
inflammation may be established in the walls
of a follicle already considerably enlarged, and
thus an ordinary ovarian cyst, with simple
transparent contents, may be gradually con-
verted into an ahseess of enormous magnitude.

Cysfs.—A complete anatomical deseription
of the numerons forms of cystie disease which
affect the ovary would oceupy a far larger
space than the limits of this article will per-
mit. On this account the more important
varieties only can be noticed, These are
chicfly Simple cysts, Compound cysts, Hy-
datid eysts, Demoid cysts, or those contain-

* The Morbid Anatomy of the Human Uterns
and its Appendages, p. 5.

T Hokitansky, Path. Anat. wol. ii. p. 331,
Boe, edit.

syd.
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ing fat, hair, teeth, and bones, and Colloid
cysts.

Stmple Cysts.—The simple, barren, or uni-
locular ovarian cysts are composed, a® their
name implies, of a sincle sac, which, accord-
ing to its size, occupies the interior of the
ovary, whilst the rest of the organ retains its
normal condition ; or else the eyst, by en-
larging, presses aside and distends the paren-
chyma and tunics of the ovary, which thus
form a common boundary to the sac, or the
cyst, having erizinated in one extremity of the
ovary, grows at the expense of that portion
of the organ, whilst the rest, retaining its
natural structure, becomes by degrees a mere
appendage of the sac, and may be seen pro-
jecting in the form of a small button-like pro-
minence from its outer surfuce,

These eysts vary in size from that of a pea
to the bulk of the adult head ; they rarely,
however, attain the latter dimensions without
becoming proliferous or multilocular, and they
appear never to acquire as single cysts the
enormous bulk which the compound eysts not
unfrequently exhibit.  This more moderate
size of the single cystis less frequently pro-
ductive of those adhesions with surrounding
parts which the pressure of the larger com-
|1|:}L|1:|d u:.t.s =0 ED[IIIIIUI'.I.E} oeeasions. Hence
the [:rn:m.-.. locality of the single cyst, and its
origin in the substance of the owary, can
gum_-r:ﬂl.y be determined without difficulty.
The distended sae is found hanging as an ap-

wendage to the ovarian lignment, whilst the

Lﬂlnpmn tube is often seen partly spread out
over its surface, one of the fimbri being
always closely adherent to the sac, and con-
duﬂmg the observer infallibly to an purtln-ll
of the original ovarian strocture '-'-"glfll may
have remained yet unchanged.

The coats of these cysts vary much in density
and thickness. Those of the single kind are
more uniform throughout ; they are generally
thickest towards the base or seat of their vas-
cular supply. Here they vary in thickness
from 2 to 12, but become much thinner in
other parts, so as at times to be nearly trans-
parent. The outer coat always consists of
peritonenm, which is smooth and shining npon
its surface, except when adhesions have been
formed with surrounding parts, or when fatal
peritenitis has occurred, as from bursting of
the sae. The condition of this coat has been
already described under the head of morbid
states of the ovarian tunics. The variations
in its thickness are not generally so consider-
able as materially to affect the bulk of the
sae.

The middle or intermediate coat is that
um'uﬂv upan which the areater or less dcnsli]r
of the eyst wall -.Iicpmn.la, This coat 15 usually
of a brownish-yellow colour, and firm fleshy
texture. It is with difficulty split into a
number of rough-surfaced laminae, exhibiting
to the naked eye a coarse fibrous arran ment
of their constituent parts, which, under the
microscope, are seen to consist of inelastic
fibrous tissue, mingled with granules, and
undeveloped fibre cells in varying proportions.

s e P i i, |
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To thiz coat, which appears to retain or in-
crease its thickness by a perpetual new for-
mation of fibrous tissue, is due that support
and resistance to the pressure _Dr the in-
m-m]gi“g contents of the sac, which prevents
the more frequent rupture of these cysts. And
it is probable that when the latter phenome=
non occurs, without the formation of previous
adhesions, followed by ulceration, the lacera-
tion is due to the gradual attenvation of the
middle wall of the sac.

Occusionally portions of these walls are
found te be of nearly cartilaginous hardness,
go that they can with difficulty be broken up
into fragments for minute examination.  Such
portions are seen under the microscope to be
compuﬁe& almost r.*l'zﬁrel_y‘ of l.:h.mf:—]:.‘ing fibres
of white fibrous tissue, with scarcely a trace
of the embryonic fibres and granules, which
are found abundantly in the walls of the solter
cysts, and of the normal ovisac.  Other por-
tions of these cyst walls, sull more dense,
present to the naked eye, as well as under the
microscope, all the characters of the simpler
forms ol eartilage ; whilst in the walls of
other cysts again are found patches of ossific
matter, in which the earthy elements of bone
are aggre ated tugl.:l,hc:‘, fcnh'iﬁl;:::ﬁull} bt
without the definite arrangement characteris-
tic of truc osseous structures.

Upon and in the substance of this middle
coat ramify numerous arteries and veing, some-
times of considerable masnitnde.  These dis-
tribute their minute branches upon the inner
surface of the eyst, where they oceasionally
present a peculiar straight or rectangular ar-
rangement,  Doubtless these vessels are the
carriers of those enormous collections of fluids
which accomulate within the l:"\'!itH,HLIIZi npon
their arrangement, as well as upon the natore
of the epiﬁu-linl lining of the sae, depemds
probably the character of the fluids scereted
or effused.

Most variable is the condition of the lining
membrane which bounds the inner surface of
the eyst.  In the smaller eysts it is often com-
posed of one or more layers of simple flat-
tened epithelial cells ; the remains, perhaps,
of the membrana sranulosa. This surface may
be free, or to it may adhere fragments of blood
clot, degenerating or undergoing fibrillation, by
which the sac, when small, is parvtly filled.
This lining of epithelial eells is often seen in
o state of ﬁltz.ly degeneration®, and similar
cells are found abundantly scattercd among
the contents of the sac.

In the larger amd older cysts the membrane
lining the sac is nearly as smooth as that which
covers it externally. In these the ]'ming
membrane often exhibits but Little vascularity,
and shows small traces of an epithelial cover-
ing in_its smoother parts, where it is usnally
g0 intimately sdherent to the middle walls, as
to be separable from the Igtter only with diffi-
culty. Fragments so obtained are easily
split up, and are scen to be composed of deve-
loped fibres of connective tissue, intermixed

* Wedl, Patholog. Iistel. p. 461, Syd. Soc,
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with fine granules and a few embryonic
filsres.

After the simple cyst has arvived at a cer-
tain period of its growth, and generally when
it equals the size of a lurge orange, it begins
to exhilnt upon its inner surface patches, more
or less extensive, of rough projections, gra-
nulations, or vesicles, which will be described
more fully under another section.

Mulliple Cyitz.—1 have emploved this term
to designate a variety of the single eyst which
might be confounded with the compound or
proliferous kind, and which consists merely in
an aggregation of two or more simple cysts
that have been contemporancous in  their
growth.  The distinction between a mere ag-
gregation of simple cysts and the growth of
a compound one has been carclully drawn by
Rokitansky *, and has been also illustrated by

Met.t

F osuch eysts afe observed at an early
period of their growth, they may be seen to
occupy different portions of the ovary in which
the}r arise il:llt!.'pl‘:lld[:'l'l[l_'p' of each other, and
having distinet portions of ovarian stroma
interposed between each. They have at first
a roundd or oval forn, but * as they all enlarge
together, and sometimes by the wasting of their
partition walls come into communication, they
are flattened by reeiprocal pressure, and © may
at length look like a single many-chambered
cyst, having its one proper wall formed by the
extended fibrous covering of the ovary. Many
multilocular cysts, as they are named, are only
groups of close-packed single cysts; though
when examined in late periods of their growth,
and especially when one of the group of eysts
enlarges much more than the rest, it may be
difficult to distinguish them from some of the
proliferous eysts.

Figs, 392, and 393, serve to illustrate the
simple and the multiple cyst respectively.
Fiz. 392, has been described at p. 575, where
this example is given as an instanee of hyper-
trophy of a Graafian follicle in an early stuge,
forming a simple or unilocular cyst, still
hardly contained within the substance of the
ovary. It will be seen that at one part of this
preparation the wall of the cyst has become
blended with the general investments of the
ovary ; and it will be easily understood how,
by the grau_lual enlargement of the cyst in this
direetion, where there will be the least amount
of resistance to its growth, the sac may at
length become so greatly expanded that the
remaining healthy portion of the ovary will
appear only as an appendage to it, or may
become by pressure and extension altogether
obliterated. Fig. 303., taken from Dr.Hooper’s
collection [, offers a good example of the mul-
tiple eyst. It is composed of a mere agere-
gation of simple or unilocular cysts, which,
by voincident enlargement, have come at length
to fill the entire ovary, causing considerable
increase in bulk of that organ. From the
rizht ovary {a) a lmrr.i:m has been removed

* Lo eit. p 332, :

t Lectures on Surgical Pathol. Yol. ii. P Ok

1 Morbid Anatomy of the Human Uterus,
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exhibiting a section of several simple cysts of
nearly equal size; whilst the left ovary (&)
shows a similar alteration of texture, the
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organ being still unopened, and exhibiting
numerous small sacculi which have here begun
to project above the surface.

a, right ovary, exhibiting numersus unilocular cysts, consisting of enlarged Graafian vesicles; &
left ovary stmilarly affeeted, but unopenad ; e, uterus.  (After Hooper.)

Mudtifocwlar, Conponnd, or Proliferons Cysts.
—In these a second, or, it may be, a third,
order of smaller cysts are developed, within
or upon the walls of a larger or parent sac.
From these walls the secondary cysts, at a
comparatively early period of their growth,
are seen projecting inwardly in hemispherical
form, arranged along the parietes of the sac,
from which they commonly spring by broad

1,

bases. These secondary cysts are invariably
anid permanently attached to and continuous
with the walls of the superior eyst. They
are covered by a continuation of the same
membrane which lines the principal sac, and
which is reflected over them in the same man-
ner that the heart is invested by the reflected
pericardium, or the testis by the tunica va-
ginalis.

30,

secomdary order,

* HModgkin, Leciures on Serous and Mucous Membranes.

T the right of the figure is the nuleres,

-
The left ovary distended inla one large cysiy info the intertor of which project numeroes simaller eysts of a

(Ad Nat.)

Lect. viii.
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The growth of these sccondary cysts with
broad bases, of which a good example is ex-
hibited in fig. 394, is often very irregular, so
that one or more of them enlarging with
greater rapidity than the rest, encroach upon
the cavity of the containing cyst, and fill it
more or less completely.  This rapid enlarge-
ment of the secondary cysts also occasionully
causes rupture of their walls and the escape of
their contained fluids into the parent eyst,
followed by the unrepressed growth of the
secondary or tertiary cysts which arise from
its surface.

After the appearance of a tertiary order of
cyst within the secondary ones, their growth
occasions so much disturbanee of the even
outlines of the walls in which they originate,
that it is often difficult to trace the order and
manner of enlargement of the different series,
Nevertheless, with care, these may be often
made out even in the complex forins, of which
Jig. 395. furnishes an example. Here is re-
presented a small portion only of an enor-
mously enlarged ovary, consisting of a primary
or principal sac, the greater part of which has
been cut away, 50 as to leave a part of its walls
visible at a, o, @, and of a more solid basis
which was made up of numerous secondary

Fig. 395,

Crmpoacnd ar proliferes ovarian cysl,  (Ad Nat.)

ay ety divided walls of the principal single oyst ;
by, small simple cyst; e, e, two masses of compound
secondary cysts, containing many of a tertiary
orler. -

and tertiary cysts.  Both of these orders may
b traced in this example. At a, 4, & arc secn
the divided walls of the original parent cyst,

a8l

whilst springing from these walls at b is usingle
secondary cyst, and at e, e are two groups of
similar eysts aggregated in masses.  The lat-
ter are, however, examples of compound se-
eondary cysts, for in the interior of each is
coniained a series of a tertiary order, which
are =0 numerous as to fill L‘ﬁ[llllh,"l‘,l;:l:,' the
secondary sacculi. By Lebert it is deemed
to ke stll an open question whether these
cysts, which apparently spring from the in-
terior of the main sac, as represented in figs.
394, and 395, are altogether new formations,
or whether they were not originally in part
developed, and by force of pressure, arising
from contiguity of situation, have penetrated
and at length grown within the principal
cyat, into the interior of which, in this view,
therefore, they would form 2 species of hernia.

Dir. Hodgkin ®, whaose claborate descrip-
tions of ovarian cysts has made known all the
principul varicties of form which they assume,
distinguishes from the broad-based cysts, al-
ready noticed, these which arise by narrow
or slender ]lE‘\IJ.HTII;:].ES, These sometimes grow
from the walls of the principal cyst, and, in-
d:ed, in almost all eases which [ have exa-
mined, after the sac has attained a certain size,
patches of these pedunculated saceuli may be
vbserved seattered over the interior in various
places, but they ure more constantly observed
growing from the interior of the secondary
cyst. These little sacculi appear at first in
scattercd patches, under the form of little
round graing, thickly covering the lining mem-
brane which they raise above them, and so
closely set that two or three hundred may
sometimes be counted in the space of a square
inch. When these elongate, mutual pressure
causes them to assume a filamentous condition ;
but when greater freedom of growth isenjoyed,
their extremities commonly dilate into little
pnnn]m?ﬁ or buds of another order sprout fram
the sides and extremities of the original
arowths, and convert them into a multitude of
little dendritic processes which roughen the
inner surface of the larger cysts, or Gl more
or less completely the cavities of the smaller
ones.

If a section be made of these dendritic
processes, they are seen usually to be solid at
their buse, the white Rbrous tissue of the
parent cyst wall, from which they spring, being
casily traced inte their stems and branches.
But at their extremities they become dilated
into little pouches filled with fluid, similar to
the little pediculated cysts, with which they
are abundantly mtermixed. These little eysts
and processes ure covered by epitheliom, and
it is probable that they are the active agents
i the elimination of the various fuids by which
the ovarian eysts, of whatever order, are com-
monly filled: These minute processes and
vesicles, so abundantly found on the walls of
endogenous evsts, are represented in fiz. 396.,
which exhibits a portion of a proliferous cyst
of the natural size, covered by them on its
nner surlace,

* Lou citat, and Med, Chir. Trans, Vol v, pt. i
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Fig. 396.
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Part of the thick laminefed wall of an cvarian cyst,
covered on ils inner sorfuce with pyriform vesicles,
(A fter Hagel.)

The Contents of Owarinn Cysts.—No cystic
formations in any part of the body present
such a variety of contents as those which are
found in the ovary. These vary in every de-
gree of consistence, from the thinnest Huoids
to the hardest substances, such as teeth and
hones. T!lﬂ'_].' miy be subdivided '.'Lr_'ft:lr:lillg Lo
their densities and different degrees of ergani-
sation.  And first may be considered :—

The Fluid Contends of Cysts,—The thimnest
fluids are wsoally obtuined from unilocular
cysts, which have not been previeusly tapped.
The fluid so in'ucm‘ud is I'_'l,IIIJIIIUII]j' of a }mlu
straw colour, and resembles in general chare-
ter the ordinary fluid of ascites. It is to
these cases that the terin * encysted ovarian
dropsy " is most commonly applied. The
contents of multilocular eysts are often less
fluent, presenting every variety of consistence
from a thin gelatinous Auid to one of the
density of white of egg, of honey, of thin
size, or of solt glue. In the Jatter cases the
tenacity of the fuid is often so great that it
may be drawn out into long strings, and it is
only in this way that it can be extracted
through the canula, All these varieties, which
commonly retain more or less transparency,
may be found enclosed in different eysts within
one cominon investment.

In other cases the contents, while retaining
their Huidity, arc rendered turbid or are thick-
ened by the admixture of pus or of blood in
various degrees. Thus are produced the
yellow and green hues as well as the red,
reddish-brown, and dark coffee-ground colours
which these HMuids often present; the turbid
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yellow and green colours being generally
caused by the presence of pus, the bright red
hy the admixture of recent blood, and the
dark brown or coffee-ground hue sometimes
by the addition of blood which has been
effused long enough to have undergone putre-
faction, although the brown colour 1s pot al-
ways due to this cause. Scales of cholesterine
are alse found intermixed with those fluids,
and in the smaller cysts especially, as already
stated, recent blood or the blood clot under-
going fibrillation, or breaking down by putre-
faction, may be frequently noticed.

The !:'l,!Eill:i-l‘r.E‘ij withdrawal of the contents of
ovarian cysts affords the opportunity of ob-
serving that the fluid contained in the same
sac often undergoes o materizl change in its
composition, Thus, that which is obtained by
a first tapping is olten of the thin straw-co-
loured variety, whilst that which results from
subsequent operations has more frequently the
turbid muddy or coffee-ground character last
described. This can be explained in two ways :
the first, by observing that in multilocular cases
there 1s sometimes a notural communication
Letween the walls of the containing and the
contaned Ccysts, O an artificial communication
may be established by spontanecus rupture,
or by the trocar penetrating through two
eysts, and thus the smaller will act as tribu-
taries to the larger sae, and pour their varied
contents into ity or ﬁ-ﬂfm'ldil_i', inflammation
or ulceration may be set up in the walls of a
cyst which has beea punctured, or the intro-
duction of air, or of blood Huwing into the
cyst from vessels wounded during the opera-
tion may so wodify the contents a= to account
for those successive alterations in the fluid
which are very commonly observed. In the
case ol Cysts r_'untilin'mg [EESS rnugh pntl:hes,
apparently of ulceration, have been observed
upon their internal walls.

Cuantity of Fluids and Rate of Effusion.—
The structure and situation of the ovary per-
mit this organ to suffer a degree of distension
which is rurl,:l_y or never m;!uulll.ul in other
parts. Probably the only limit to the increase
n size of the morbid ovary, after it has risen
out of the pelvis into the abdomen, is ocea-
sioned by the pressure which the spine, dia-
phragm, and abdominal walls exercise upon
the cyst ; for the parietes of an ovarian cyst
appuar in most cases to possess an unlimited
capability of multiplying the fibrous clement
of which they are principally composed, whilst
the power of rapidly replacing the Huid afier
their contents have been drawn off] proves
both the unrestricted capability of secretion
inherent 1o the cyst walls, and at the same
time the influence which pressure exerts in
keeping that secretion for a time within cer-
tain limits. Numerous examples might be
quoted in illustration of the immense power
of growth and secretion of fuid possessed by
Ovarian cysts. Imhoff* records a case n
which the right ovary contained 42 lbs. of
fluid. Duret 4+ met with 50 pints of water in

* Acta Helvetica, vol. is App. p. L

t Mém. de I"Acad. de Chir. t. i p. 457,
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a single ovarian cyst. And in the London
Medicul and Physical Journal (Aug. 1815)
the particulars of a case are given in which
the right ovary weighed nearly 521bs.  But
these are moderate examples compared with
some of still larger growth., Camper# relates
a case in which about 80 lbs. of serum were
contained in the left ovary ; and Douglas also
ong in which the left ovary held 70 [bs., besides
a considerable collection of Huid in the pleura
and pericardium. T

These enormous collections of fluid are ge-
nerally limited to the ovary of one side, though
hoth organs may be coincidently affected, as
in the example given by W. E. L. Miiller T,
who found in the body of a woman, aged 36,
in the two ovaries together 140 Ibs. of Huid,
In what proportion either or both of the ova-
rics are affected by owvarian dropsy may be
seen by reference to the tables of Safford Lee
aml Cheresn,  The former shows the right
ovary affected 50 times, the left 35, and both
together 8 times, The latter gives 109 ex-
amples of the right, 78 of the left, and 28 of
both sides.

Notwithstanding the large amount of fluid
which may collect within the distended ovary
as shown in the foregoing examples, these yet
serve to give but a feeble notion of the enor-
mous quantities which may be effused from the
walls of an ovarian cyst in the course of a
Iirl.'tillii"_" or even of o fow cars, when the
contents are removed from time to time, and
are allowed to re-accumulate. Pagenstecher
removed, in 35 operations, 1132 lbs. of fluid,
without reckoning what eseaped by allowing
the eanula to remain. Dr. Mead's patient
wus tapped 67 times in five and a half years,
and lost 1920 pints. Ford || punctured the
ovary 49 times, and removed i all 2786 pints

H483

of fluid. Heidrich® in eight years punctured
209 times, and removed 3289 Berlin quarts
( Berl. Maass), equal to 9867 med. pounds, the
death of the woman oceurring at the age of 43,
And in the celebrated case of Mr, Martineau,
of Norwich, in the course of twenty-five vears
the pﬁﬁent last by tapping, in 80 operations,
G631 pints, equal to 13 hogsheads of fluid,

Compasifion of the Fluids contained in Ovarian
Cysts.—Although these fluids usvally coagu-
late freely in a greater or less degree on the
addition of heat or nitric acid, the proportion
of free albumen which they contain is usually
considerably less than is found in the serum of
blood; they contain, however, a larger quantity
in combination with soda than is found in that
fluid. According to the analysis of Dr. Owen
Kees, who has examined several specimens of
ovarian ﬂl]il]S, their ehief characteristics ure,
a considerable excess of water and of extrac-
tives, and a deficiency of albumen as compared
with the serum of blood, To the presence ol
a large quantity of extractives, particularly the
albumen combined with soda, Dr. Bees ateri-
butes that peculiar tenacious mueoid character
which these Huids so commonly possess, This
is always in relation to the nature of the solid
ingredients, and is quite independent of any

eculiar proportions of water, to which at first
it might be supposed to be due,  Again, the
alkaline salts obtained from ovarian fluids dif-
fer from those of blood in not containing any
i’lllun[:hlltﬂ' which ean be recognised even as a
trace, unless experiments be made upon large
quantities for the express purpose of detect-
ing that substance.

The following table |, by Dr. 0. Rees, sives
the results of the analysis of four fluids drawn
from secondary cysts of an ovarian tumour,
compared with ananalysis of the serum of blood.

Mo.l. | MNéwd N, 3. Mo, 4.,
| A i | l:lt':;.r :.I.r;w- P e ol
i Approaching| coloured, | Analysis o
| [‘1:::5 1_'"'1 EL.IIR:?:M In l:‘ll-"?-l-'l'h"rl eontaining | the Seram
| rnlmlr{:d. mmm{ 1o white of | rlilktl'! urla nll'il-lll'l;:-
- CER | pearly sealy- d for
Alkaling. | noutral. Alkaline. | looking uc-hﬁ!?l.r:luuu.
Eubs b,
Sp. G 1T, Sp. G107,
Water - - - - - 1004 1M-70 1952 1877 1512
:‘{:tlulmn with traees of falty matter = ) i1 | A2 18 TG 145
wmen existing in selution as Albo- o & e : %
minate of Soda - - = 37 a2 11 0-4
Alkaline Chloride, and Solphate, with 40
Carbonate of Soda, from decomposed 08 078 1:3 16 -
Albuminate = - 5 i
Extractive, soluble in water and alcalisl 04| 0-43 03 05 03
Chiloride of Sedium with Carlonate, from | |
decomposed lactate of Alcoholic lix- 01 | 020 02 0-2
track - - & - = |
! 200 204) 200 {200 204

* Bammlung, bid. xvi, 8, 562,
_ 1 Thosa who are eurious in thess cases will ind
mstances referred to by Meiszner { Die Frauenzime=
merkrankheiten, Band i}, in which a single ovary
is zaid to have weighed 100, 120, and 150 1bs, re-
spectively.
} B. v, Siehold’s Sammlung, 1812, fii. T,
V. Bicheeld's Journ. fiir Geburtsh, b, vii. St i.s. 93,
| Medical Communications, vol. ii. 1790,

* Dissert. sistens Casmn Memorabilem, DBeraol.
1825,

+ From a valuabile paper on Tumounrs of the Ovary,
In:.'e.' I Ill}h-:'ghl, in the Guy’s Hospital Heports, vol.
il . 204,

;p'l‘lm whaole of the Alkaline Saltz are estimated
togrether in the anaplysis of serom as indicated by
the line, 3
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So far, therefore, as these analyses may be
taken to represent the ordinary composition
of the move fluid eontents of ovarian evsts, it
may be concluded that the action performed
in these cases by the walls of the cyst is the
3epamtim1 from the blood cl'rieﬂ_-,r af the watery
and saline ingredients, with the exception of
alkaline phosphates, whilst the albumen is only
in part removed, and none of the fibrine,

xamined by the microscope, the more
fluid eontents of ovarian eysts I't‘uquullr.lj.' tx=
hibit floceuli, composed of patches of epi-
thelinm, more or less united together by gra-
nular matter. When gelatiniform they often
contain faint oval cerpuscles, or a few primi-
tive corpuscles, [h:cuaiunullg.r an opalescent
or opaque creamy appearance 1s communicated
to the jelly by the formation of pus corpuscles
or minute granules, and somctimes the eon-
tents are wholly filamentous, and mixed with
granular cells and other producis of inflam-
mation.  This jelly-hke matter, when consist-
ent, presents all the characters of coagulated
liguor sanguinis, which has not yet passed into
organisation.  Acetic acid develops in it, or
causes to be precipitated a white membrane
having all the characters of fibrous tissue.
Frnqum]tl}' grumlh:s, cells, and filaments may
be observed in it in various stages, as is the
case with recent exudations from the serous
membranes, or in other simple forms of hya-
line blastema.*

f,n'ull_.ml'm'.frfa' ronlained i Ovarian E'j.r.f.f.r. — A
very perfect example of this rare affection
of the ovary (originally in the possession of
Dr. Hooper) is comained in the Pathological
Museum of King's Colleze. It is the largest
specimen of ovarian disease in that colleetion,
and consists of an immense ageregation of
compound thin-walled eysts, of the second
and third order, many of the latter being
stuffed full of hydatids. Several of these
have fallen out of the cysts, and lie ||.'|-DS::|_I.' at
the bottom of the glass, They are of the form
and average size ol pigeons’ eggs, and possess
the usual characteristics of Acephalocysts.
(Barren echinococens vesicles ¥)  Compara-
tively few cases of this form of ovarian disease
are on record.

The solid Contents of Ovarian Cysts —These
consist of fatty matter, hair, teeth, and bones.
Cysis containing such materials are termed
dermoid cysts. They rarely grow with the
rapidity, or attain the enormous bulk com-
monly observed m those with fuid or hydatid
contents. That such cysts may, however,
sometimes equal in size those of a more sim-
ple character, is shown by a remarkable ex-
ample described by Blumenbach.p A girl
aged 17 had a swelling of the left ovary, which
alter 21 years' growth measured four ells in
circumfcrence, and reached below the knees.
Death oceurred at the age of 38, when the
sac of the ovary alone weighed 141bs., and
contained ulso 40 Ibs. of a thick, fatty, honey-
like substanee, mixed with short and long

* D, 4. . Bennett on Eneyvated Tumours of the
Crvary and Pelviz, Edin, Med. and Surg, Journ. Xo.
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hairs, some two feet in length, and matted
together in locks, Besides these the sac con-
taimed several irregular portions of bone, some
of large size. [In one of these were fixed six
molars and one incisor tooth, completely
formed. The inner surface of the sac was
beset with short hairs.

The composition of these cysts, and espe-
cially of their lining membrane, will in a great
measure account for the differences which are
observable in their progress amd mode of
growth, The dropsical cysts are closely allied
in their nature to serons membranes, and, like
these in a morbid condition, they possess the
power of separating and collecting into their
cavities the thinner constituents of the bload,
And as the only apparent limit to this process
is the resistance offered by the walls of the
sac, and the parts external to them, so the
distensibility of these, and the capacity of the
walls of the cyst to meet the inereasing pres-
sure by a correlative hypertrophy of its tis-
sues, will determine the lorm, size, and general
condition of the tumour. But the non-malig-
nant cysts, whose contents are of a more solid
nature, and possess a higher organisation, are
tegumentary in their character. Their con-
tents are chiefly tegumental produets, which,
once formed, have attained the limit of their
growth. Such cysts, therefore, are more sta-
tionary in their character; or if occasionally
they approach in bulk the watery eysts, as in
the example just quoted, this arises mainly
from the mddition of a fluid secretion, and
the necessity for circumscribing it by hyper-
trophy of the walls. But more often the
cysts with solid contents, if they do not re-
main passive, contract adhesions with sur-
rounding viscera, and by the aid of fistulous
openings discharge their harder parts, sach
as bones, through the nearest natural orifice.

The tegumentary character of these cysts
has been clearly shown by Cruveilhier®, Kohl-
rausch |+, Lebert §, and Paget.§ * Upon their
inner surface is produced a growth of skin,
with its layer of cutis, subcutaneous fat, epi-
dermis, and all the minute appended organs of
the proper hairy intezument of the body;™
whence the term * dermoid cysts.” It is pos-
sible that at the commencement of their for-
mation such eysts may have a general tegu-
mentary lining, a part or the whole of which
may afterwards become obliterated. For in the
condition in which they generally come under
our notice, the tegumentary structure is con-
fined to patches of the lining membrane, while
in many the hair is found entirely detached
and lying in the form of a loose ball in the
centre of a smooth-walled sac,

Sebaceous and  Sudoriparous Glands have
been shown by Kohlrausch and Heschl to be
present in these cysts, where they have the
same general arrangement as in the skin
{ fir. 397 2).

Fatty Matter.— This occurs under two
forms : first, as a loose granular fatty sub-

+ Anpat. Pathol, toan. i, live. xviil
+ Miiller's Archiv. 1843, po 86
1 Traité d*Anat. Pathol.
& Lectores, vol. ii. p &3
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stance, of the consistence and aspect of lard
or butter, in the midst of which are imbedded
those coils of loose hair with which it is
usually associated (fig. 397. d). This fatty
material is of a white or yellowish hue, and
is commonly inodorous, but sometimes it ex-
hales an intolerably fetid odour, especially in
those eases where air haz been admitted into
" the sac, and partial decomposition has taken
place, or where fietid pus has been formed
within the cyst. The second condition under
which fat is found is that of masses }—1" in
thickness, lying beneath the general lining of
the sac, which is protruded before them, cans-
ing irrezular elevations into the interior of
the eyst (. 397. a). These present the
Gl‘{lil]ill‘_}' character of u:ii[:mm tissue, but [ros=
sess o smaller proportion than usual of the
eellular element.

Hair is found in ovarian cysts also umder
two forms, either still attached to the walls
or lying in loose tangled coils in the centre of
the cavity. Those attached to the walls are
geen to spring from follicles, which may be
seattered evenly over the cyst wall, in which
case the hairs are nsually FEI!JH, or they may
arise from a group of hair follicles, closely set,
and imbedded in a substance L'|I'_"iir|::|' possess.
ing the characters of ordinary skin. In the
lateer case the portions of integument from
which they spring are generally elevated upon
a mass of subcutaneous fat, as just described,
and the hairs, which are well nourished and
long, form at their free ends a tangled coil,
intermingled with the loose fal already men-
tioned (fiz. 397.). In these cases the hair
often attains to a considerable length ; it is
fine and smooth, and resembles the h}r‘lg fair
of the back of the head, exceeding sometimes
in length two feet.  The colour of the hair is
mﬂmll:,' red, dark brown, or black ; it bears no
resemblance to the hair of the individual in
whom it occurs, Thus, in the case of an
ovarian cysk OCCurring I a negress, Andral
observed numerous hairs differing essentially
from the woolly hair of the head ; they were
soft, smooth, red, or blonde, and some were
silvery, like the hair of children of white races.

The loose hairs may be easily detached by
maceration in turpentine or ether, from the
mass of faf,l:]r substance in which I!iu_'_',' are
entangled. They are then sometimes seen to
be destitute of bulbs. They are usually more
crisp and shorter than the artached hairs, ex-
cept when the latter oceur singly.

Leelh are very commonly found associated
with hair and far. These may possess the
perfect character of incisor canine or molar
tecth, but wore frequently the resemblance is
only general, and a more accurate examination
discovers in them some imperfection of form.
The resemblance is sometimes Sreatest to the
deciduous, and sometimes to the permanent
set. In the less perfect forms the crowns only
are :ivE'l.lr_']-l.'li:m_'ti1 the roots |::v;."ulg deficient, But
in most cases the intimate texture of the tooth
differs in no respect from the ondinary dental
structure.®

* This is illustrated by Plate 124, of Professor

S85

Owarian teeth are generally found associated
with portions of irregular-shaped bone, in
which they are often imh-ed{lmli. They may,
however, be attached to the tegumentary lining
of the cyst walls, and more rarcly they have
been found connected to portions of cartilage.

Lone.—The bones found within ovarian
cysts differ from the ossified portions occa-
sionally observed in the eyst in this respect,
that, while the latter consist of merely
crystalline or amorphous nesregations of
earthy matter, the former, although rregular
in shape, yet exhibit a true osseous structure,
in which may be readily detected the usual
arrangement of concentric lamelle, Haversian
canals, lacun® and canaliculi. Such bones
often bear a sufficient resemblance to frag-
ments of jaws and vertebrae to admit of a
general comparison with those parts of the
skeleton ; but well-shaped and perfect bones
are not tound, except in cysts of whose nature
and origin some doubts at least may be enter-
tained.

In fig. 397. are represented several of the
solid structures commonly found in an ovarian
eyst. A long coil of tangled hair. mixed
with lardaceous matter, is seen springing irom
a portion of the cyst wall at a part which is
lined by comunon integument, Here many

Fig. 397

Oearian cyst conlaiing Ratr, loose fatty ualter, adi=
pose tissie, sebaceons glonds, and foire foilicles,
(A jiter Cruvedlier, j

hair follicles are obscrved, some being empty,
and others containing short hairs.  The parts

Ohwen's ¥ Oulantography,” exhibiting the microseopie
stetcture of o tooth, from an ovarmm cyst m omy
collestion.  Five other teeth were contained in this
eyst, together with a portion of tegumental strue-
wire, sibcutaneons fal; bone, and hair.
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of the cyst covered by integument are seen to
be elevated, and it is in the substanee of and
beneath such elevations that the fatty tissue
and bones are usually found imbedded, whilst
the teeth have only their roots concealed, their
crowns projecting free above the surface.

Uﬂlgin of the Solid Contents qfﬂuﬂrﬁwi L'_r;s.fs_
—It has been conjectured that these are ex-
amples of the * fetus in feetn,” or that such
remains may be the product of an imperfect
ovarian conception. To the former of these
suppositions, viz.,, that such formations result
from a cohesion or intus-susception of two or
more germs, coincidently impregnated, but of
which one only has been perfectly developed,
it may be objected that this view fails altoge-
ther to explain the circumstance that their
formation occurs far more frequently in the
ovary than in any other part of the body ; nor
does it account for the fact that here a parti-
cular class of structures only is developed,
whilst in the case of penetration of germs one
within the other, various portions of a second
feetus, more or less completely formed, and by
no means limited to a certain class of struc-
tures, are found within the body of the first.

The explanation that these are examples of
extra-uterine gestation of the ovarian kind
is equally unsatisfactory ; for even if’ the pos-
sibility of such a form of gestation be ceded, the
fact alone that hair, tecth, and even bones, con-
tained in evsts of the Kind under consideration,
are never found associated with the smallest
trace of the membranes peculiar to the ovam,
would be fatal to this view. Butit canbe shown
further that such structures are observed in
cases where previous impregnation was highly
improbable, as in the examples where they
were found in conjunction with a perfect
hymen#, or where it was impossible, as in the
case related by Dr. Baillie of a girl aged 12,
whose generative organs were stillundeveloped,
but one of whose ovaries was filled with hair,
teeth, and fatty matter,

The two additional circumstances that there
is scarcely any portion of the body, such as
the subcutaneous tissue, the brain, lung, Kid-
ney, bladder, and testis, in which similar strue-
tures have not been found, and that such
formations, though most commonly found in
the ovary, are yet not even limited to the fe-
male, bit have been also observed in the male,
completes the catalogue of objections to the
argument, in whatever form it may be ad-
\';.u]{'mi, that these |:|L‘udu-r.'l.'lr)lla are in any way
the offsprings of a spermatie force newly ap-
flied to the organisms in which they are

ormed.

The discovery of the fact that a tegumen=
tary structure forms the basis out of which
many of these products spring, appears to carry
us a step further towards comprehending the
mode in which some at least of the solid con-
tents of ovarian cysts are formed, by exhibiting
a connecting link between structures which
are elsewhere naturally associated, but it ob-
viously fails to satisfy any inquiry as to the

25:‘:'“”}“' Coll. of Surg. Pathol. Colleet. prep. Xo.
a5,
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nature or quality of the cell-force which de-
termines the development of such products.

Fietus, more or less perfect, contained in the
Ovary(? ) —OvarienG estalion —Gravidites Opa-
rie.—Few Facts in physiology have been more
readily assumed without sufficient examina-
tion than that the fetus may be developed
within the proper structures of the ovary, and
so constitute a form of extra-uterine gestation.

So long as it was generally believed that the
coitus was the efficient cause of the escape of
the ovum from the ovary, and that therefore
the act of impregnation preceded that of ovu-
lation, there was nothing in such a belief to
challenge inquiry as to the probability of the
ovum being first impregnated, and still by some
mischance detained within the proper strue-
ture of the ovary, where it might become de-
veloped. But more accurate views of the
nature of ovulation and of the true seat of
impregnation have led to a stricter inguiry
regarding the seat of supposed ovarian gesta-
tion.

Among the earliest to call in question the
accepted views upon this subject was M. Vel-
peau, who, previously a believer in ovarian
cestation, laid before the Philomathic Society,
n 1825, four examples supposed to be of this
kind. An expression of doults as to the pos-
sibility of this fact on the part of many mem-
bers led to a more perfect dissection of the
parts, in which examination MM. Blaioville
and Serres were appointed to assist. It was
ascertained with certainty that three of the
tumours were external to the ovary. With
the fourth more difficulty was experienced ; but
at length, after isolating the Fallopian tube,
which was sound, the detritus of coneeption
was found to oceupy aspecial sac between the
p::t‘ltmlunl and proper coat of the OVary, which
was entirely distinct.

In the following year, M. Geoffroy St.
Hilares, in a report upon the subject of Bres-
chet's Memoir upon * Interstitial ”  Extra-
Uterine (i{:-sl:sltinn,, expressed his entire dishe-
lief’ in the ovarian variety, and the same views
have been advocated by M. Pouchet in lis
work on Spontaneous Ovulation, and in this
Cyciopmdia by Dr. Allen Thomson *, who
has there stated the general objections to the
doetrine of an ovarian form of gestation.

The cases which appear to favour the belief
in ovarian gestation may be divided into two
classes, viz., those in which the embryo is yet
small, and is contained in a sac of mode-
rate ﬁizc, which has not yet contracted adhe-
sion with adjucent parts ; and those in which
the fietus has attmned or approached to full
growth, and the sac by which it is surrounded
has already contracted adhesions.

All the examples that I have had the oppor-
tunity of dissecting, or of seeing examined,
have been of the latter class, and of these it
may at once be said that nothing can be
learned from them which could determine,
with any degree of accuraey, so difficult a ques-
tion as that under consideration.

* Vol. ii. p. 456.
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The impediments to such determination
which recur again and again in these cases are
the following. It is easily ascertained that
the sac containing the fietus is external to the
cavity of the uterns, and is in some way or
other connected with some portion of the in-
ternal generative organs ; the Fallopian tube,
ovary, and broad ligament of one side being
chiefly involved in the tumour, while the cor-
responding parts of the other side may remam
free.  Dissection may serve to unravel these
parts to a certain distance, beyond which
nothing satisfactory can be determined, on ac-
count of the alteration which the tissues have
undergone both in form and arrangement ;
the hypertrophy of some, and the wasting or
I:I-u;:ud,ing tozether of others, rendering further
research fruitless for the ohject in view.

To these impediments, other and still greater
difficulties are geneeally superadded.  These
arise from the death of the {etus, which often
takes place several months or even years pre-
vious to that of the mother. In the decom-
position which follows, the harder parts of the
contents of the sae fall asunder, and make
their way by fistulous openings into surround-
ing viscera, whose surfoces inflame and give
rise to serons and fibrinous effusion, while in
the few hours which succeed to the final de-
struction, the parts decompose so vapidly that
the post-mortem examination, however early
it may be made, often reveals nothing but a
semi-putrid mass rerﬁa::tl}' unsuited to the de-
termination of a difficult anatomical question.

For this purpose the cases of the former
class can alone suffice. Here the parts are
smull, and as yet L'{J:;nlmr;lﬁ!.'u!}' 1||11:'|:|u11g|_'1|,, andd
admitting of dissection, The results of four
such examinations have just been given. The
ﬁ:]luwing additional examples, which are se-
lected from the best recorded cases supposed
to be ovarian, will suffice to exhibit the class
of evidence upon which a belief in this species
of gestation is demanded.

Cruveilhier® has described and fzured a
case in which the entire skeleton of a four
months' fietus 1 is scen hanging external to a
sac, occupying the seat of the right ovary, in
which it is supposed to have been once con-
tained. The sac sud o be in the Jnoner and
lower part of the ovary is lined by a serous
membrane.  The two external thirds of the
pouch were filled by a spongy areolar yellowish-
white mass presenting all the churacters of
placental tissue. The outer half of the sur-
face of the ovary was enveloped in a cartila-
gmous shell, No attempt appears to have
been made to trace the entire outline of the
ovarian tunics, or to show the condition of
the ovarian lizgament, or of the Fallopian tube
of the same side. The latter, indecd, is not
mentioned, but from the representation of the
parts it appears to be blended with the cyst,
so that this is quite as likely to have been
an example of tnbal, or ovario-tubal, as of

* Anat. Pathol. live, xxxvi. pl. vi.

1 Said in the deseription to be betwaon one and 2
half and two menths, at which time, however, uo
such complete skeleton is ever seen.
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ovarian gestation. The fact also that the cyst
had apparently burst and permitted the escape
of the fetus when it had attained the size
which is seldom exceeded in tubal cases, lends
additional probability to this view.

Dir. Granville # has published a case, accom-
pnl!lir_'d by druwingsl whicli he n:gards s an
H mldisPutu:i case of purely ovarian foetiferous
ovum.” The uterus is considerably enlarged,
but empty. * The left ovarium presented a
large swelling which contained within its own
covering an ovum bearing a [oetus with all its
f!l]'q:lm:ulu.ges, of about four months' growth.

he ovarian covering burst in three places, and
allowed the protrusion of the ovum, wherehy
the adhesion of the placenta to the mner sur-
face of the ovarian envelope was torn asunder,”
eausing death by hwemorrhage. A blood-ves-
sel, the size of a large crow-quill, which penc-
trated the dense portion of the tumour, was
ascertuined to be a branch of the left sper-
matic artery, and a smaller and muoch shorter
vessel, arising from the tuomour, was found to
communicate with the spermatic veins.  * The
corresponding  Fallopion tube was perfectly
somd and loose, ﬁirticalhtrl}' at itz Ambriated
extremity, which had no connection whatever
with the l.'lli]rl'_}'llrl,:l'{lll!i tinour in its |1t,'ig_:]1+
bourhood. Like its fellow tube, it was per-
vious only from its loose extremity inwards to
about half its length. ** A placental mass with
distinet cotyledonous vesicles conneets the ehild
with the inner covering of the ovarian cyst.
The secreting or transparent nvolucra are
guite distinet. The corfex ovi 1s almost wholly
ubsorbed, as it ought to be at such an advanced
period,  The fetus is perfect,”  In the expla-
nation of t.l!l(,!]llut!!‘!i mention is made of * frag-
ments of the corpus luteum which surrounded
the ovum, and was broken to |1'Lu|:|:4~: by the
enlarzement of the fwtus. Some of these
ragments adhere to the inside of the ovarian
coats, others are among the placental cotyle-
dons.”  No account is given ol the ligament
of the ovary, nor of such a dissection of the
parts having been undertaken as would satis-
Ih::l:t:lril_'!.r prove that the sac ul}nlsl.in'lllg the
fetus was not a eyst attached to the ovary.
But the evidence in favour of ovariun gesta-
Hon  eonsists {‘Ilia:ﬂ:,' in Llllul:,l that the fetus-
bearing cyst occupied the region of the ovary,
and was independent of the Fallopian tube.
Nuevertheless this case constitutes the nearest
approach to the form of gestation which it
cluims to represent with which [ am acquainted.

In the same work (Graphic llustrations +)
is contained a deseription and representation
of a second ease termed ™ ovum Keeundum in
receptaculo ovarico.” * Throveh a transversal
aperture in the lefe ovarinm are seen the re-
mains of some membranes, three in number
at the least, lining a cavity which measures
tramsversely one inch and a quarter, and aboug
an inch vertically.” The preparation belonged
to Sir C. M. Clarke, who assurcd Dr. Grans
ville * that a small embryo hung pendulous

 Phil, Trans. 1820, and Greaphic INustrations of
Absortion, Plates X, A, and I}
+ P, 2v. pl. vili,
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from the yet visible rudiment of an wubilical
cord. That embryo, however, is not now to
be seen.”  The female from whom this was
taken was unmarried, but acknowledged her-
self to be pregnant. The uterus was larger
than in the unimpregnated state.  The Fallo-
pian tube was not in the least involved in the
enlargement. The fimbrize were free.

A case which, in the opinion of Dr. Camp-
bell *, “in so far as anatomical accuracy is
concerned, ought to satisfy those who are
still sceptieal regarding the reality of ovarian
gestation,” is recorded in Llu{ Transactions of
the College of Physicians.{ From the deserip-
tion and drawing which accompanies it the
following chiel particulars are learned. The
uterus, from a woman azed 30 who had com-
mitted suicide, was larger than the ungravud
organ ; its body somewhat globular ; its sub-
stance, except the cervix, spongy. A decidua
nearly 17 thick, soft, pulpy, and of yellowish-
white appearance, lined the interior of the
utering body. The eervix was filled with
gelatinous matter, but not sealed up.  The
vessels of the broad ligament amd appendages
were remuarkably distended ; on the posterior
wrt of the left ovary, which was considerably
arger than the right, was a round prominence
distinet from the general fulness.  The tunics
of the ovary at this point were numerously
furnished with tortuous blood-vessels ; and
from careful examination it was clear that
there had not been any aperture in the exter-
nal membrane; its surfuce was perfectly
smooth., On dividing the membrane which
covercd this prominence, a distinet cyst was
exposed, which contained an ovum, The in-
ternal surface of this cyst was smooth and
polished, its external firmly adherent to the
substance of the ovary. The ovum was sim-
ply in contact with the eyst in two-thirds of
its circumierence ; in the remaining third it
was united to it so closely as to be inseparable.
The chorion and amnion were perfectly dis-
tinct, and by the aid of a magnifying glass,
vessels filled with blood were seen ramifying
on the former. A yellowish honey-like mat-
ter filled the amnion, but the embryo could
not be distinguished.  Arvound the ovam for
some distance the ovary was loaded with blood
effised into its substance,

Except for the statement regarding the de-
cidua there is nothing in this account which
would be considered significant of pregnancy
at the present time when a more perfect
knowledge has been obtained of the various
conditions of the ovary in health and disease.
Changing the names employved to designate
the eysts, this deseription would apply either
to a follicle preparing to burst [, or to an in-
cipient stage of cyst formation.  To the lat-
ter it approximates more nearly. The smooth
and polished inner surfuce of the containing
cyst ; the union, “so close as to be msepa-
rable,” of the cyst termed the ovum by a thind

* Memoir on Extra-LUterine Gestation, p. 5.
+ Vol. vi. p. 414, 1820,
1 See antd, p. 557,
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of its base to the larger one ; the presence of
a honey-like matter filling this ner cyst,
which is represented in the engraving as not
larger than a pea, and the vessels ramifying on
the cyst wall, are all conditions commonly ob-
served in early stages of the morbid follicle.

On the other hand, the following are among
the conditions which oppose the conclusion,
that the ovary was in this case the seat of im-
pregnation, viz., the absence of all trace of an
embryo ; the so-called chorion, entirely want-
g villi, which, in all known cases of the early
ovuin, more or less cover its surface ; the firm
adhesion by a third of its circumference, at a
tinre when the ovom naturally lies free and unat-
tached even by any part of its little flocculent
villous coat ; the impossibility of accounting
for chorion-vessels, without an embryo to form
them, and still more of explaining how the
seminal fluid could reach the ovum through a
membrane which is deseribed as  perfectl
smooth,” and in which, * from careful exami=-
nation, it was perfectly clear that there had
not been any aperture; ” the absenee of all
mention or representation of any of those
conditions of the walls of the ripe follicles
which in an earlier part of this article have
been shown to be always present in the fol-
licle preparing for or soon after rupture, and
which must have been present in some degree
if this had been a Graafian vesicle containing
an impregnated ovum.  These together con-
stitute insuperable ohjections to this case being
received as one decisive of impregnation in
the ovary, and justily its being regarded rather
as an example of cystic formation, which, ac-
cording to ijm engraved representation of the
parts, it very accurately resembles ; notwith-
stamding that the deseription of the uterus
and decidua would give a strong bias and in-
deed wish to receive this as a ease in which
impregnation had obtained, if the state of the
parts found in the ovary had corresponded
with what is now known to be characteristic
of the structures formed in the carliest stages
of pregnancy.®

* 1 am enabled to add in a nole the followin
particulars relating to two of the four eases quo
above as examples of supposed ovarian gestation,
and of which it may be remarked that neither are
of vecent date, the one having occurred thirty-eight
years ago, and the other at least as early —at a
time, therefore, when ovarian gestation had nog
been questioned, and the ovariam ovam in man
had not yel been discovered. The preparation, de-
seribed and figured by Dr. Granvilla as belonging
to the late Sic C. M. Clarke, is now in the possession
of Mr. Stone, by whose kindness a more particular
exumination of it has besn permitted.  For this
wrpnae, the preparation was recently placed in the

unls of Professor Owen, by whom it was removed
from the bottle, and minutely examined ueder spirit.
At this investigation, 1 was also present, together
with Mr Stone and Dr. John Clarke, and I had the
appertunity of making repeated microscopic exami-
nations of every portion of the ovarian structires.
The result of the investigation showed that the
atructure supposed to be an impregnated ovam con-
tuimed in the ovary, althongh it had such a general
appearanee as might without this examination have
horne the interpretation which had been originally
put upon it, was nothing elso than an enlivary eva-
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It is not necessary to multiply these ex-
amples, for no additional points of evidence
could be produced which are not contained
in the foregoing cases. They have been
selected from instances related or quoted by
various authors who have been strongest n
their advocacy of the doctrine of a strict
ovarian gestation, and they serve to exhibit
“the kind of evidence upon which that doctrine
is founded. Al the cases which have been
employed to support this view # will be found
on examination to belong to one or other of
the following divisions : —

1. Cases of cysts without any embryo, and
in which some supposed resemblance has heen
traced between the cyst walls and fortal mem-
branes, without any conelusive evidence of the
presence of these structures being given.
rian evat.  The walls of the zac showed no separa-
tion mto distinct membranes, aml no teace whatever
of the stroctuves chavecteristic of cither chorien,
chorion=villi, smnion, or decidus conld be discovered
in them.

The outer surface of the cvst was so firmly ad-
berent to the sorrounding ovarinn strgma that it
could ouly be separated from it by considerable
traction. ‘The conpecting medium was the common
stroma of the ovary. The walls of the evst, when

rtions were examined by transmitted light, cx-
mhitm the arrangement of vessels pecaliar to ova-
rian cysts,  ‘The Little slender -;Llspl:m]inf fragment,
supposed to be a rudimental wmbilical cord, and
very faithfully represented by Dy, Granville in Plate
VI of the work quoted in the text, proved to be
i NArrow ﬂap of the same cyst wall which had heen
left hanging from the edge of the =ac where a por-
tion had evidently been originally cut away in order
more fully to display the preparation lEﬂm sharp
edge left here by the knife or scissors being very
distinctly seen). Upon transverse section of this
little fragment, no trace of wnbilical vessels conld
be found in il.

It should be observed that Sir Charles Clarke
never published an account of this case.

The additional particulars which I am enabled to
give with regard to the last of the four cazes quoded
in the text, and described in the Transactions of the
Foyal College of Physicians for 1820, are of another
kind. That this preparation wis fermerly preserved
in the anatomical masewm of St Lartholomew’s
Heapital, where the author of the caze was also the
lecturer on anatomy, can scarvcely be donbted, from
the description, exactly nmu:—:lﬁlg with it, which
appearz in the first edition of the Catalogue dimwn
up by Mr. Btanley. (See Description of the Pre-
Imrulinnu contained in the Museum of St. Bortho-
omew’'s Hospital, 1831, Kdited by Kdward Stanley,
Esq. Prepavation 64, eevics xx. p, 27.)  This pre-
E’imimi i3 ne longer contained in the museum ; and

¥ those who are most likely to be informed upon
the subject. it iz not known to be in existence, The
ouly clae that I can obtain as to its fate is derived
from Mr. Paget, who informs me that, as a step pre-
liminary to the formation of the new eatalogue,
printed in two volumes in 15846-51, the entire ana=
tomical colleetion was earcfully reexamined ; and
that those preparations which were found, upon
such examination, not to bear ont the descriptions
given of them in the catnlogue, or which did not
gerve to illustrate any point of interest, were put
aside and condemned, There is, therefore, every
probability that this proparation, which can now
na longer ba appealed to in support of the possibility
of ovarian gestation, has been subjected Lo a similar
ordeal to the former, and with a hke resnlt.

* A large collection is contained in the work of
Ihr. Camphell jusi cited.
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2, Cases of dermoid cysts containing fat,
hair, tecth, and bones, the nature and origin
of which, independent of pregnancy, have
been already considered.

3. Cases in which the evidence is more or
less complete that a fetus is or has been con-
tained in a cavity of, or connected with the
ovary.

Of the latter, as already stated, those
alone suffice for examination in which the
cyst has continued unattached to surrounding
parts, and has remained unaffected by dis-
integrating and destructive processes. In
this category wonld still be found, in all pra=
bability, a sufficient number of cases amply
to have determined the qlu_'stiun in dispu'h:,
il such methods of investigation had been
pursued as the present state of anatomical
and physiological science demands for the
settlement of doubtful points; for in a
considerable number of cases it is rendered
evident that the fetus is contained within
a sac in some way connected with or occu-
pying more or less the usual seat of the
ovary. Here, therefore, the question is re-
dueed to VEry narrow limits, Are these sacs
formed within and at the expense of the
proper ovarian structures, or are they adven-
titious cysts Emwing externally to, although
conneeted with these structures?#  1f strictly
within the ovary, and formed of it or of its
parts, then ovarian gestation in the strict
sepnse obtaing.  But this has not yet been
anatomically demonstrated in such a manner
as to set all objections at rest; for neither
have the blood-vessels been injected in onder
to ascertain their new relations and distri-
bution, mor have the tissues been micro-
scopically examined, without which exami-
nation it would be hardly poszible to determine
of what [J?rts the feetus-bearing sac is com-
posed. Nor have the exact limits of the
serous and albuginean coats, nor the relations
of the sac to the remaining ovarian tissues,
nor the precise mode of connection of the
fretal membranes with the sac, been accurately
traced. Nor has the condition of the yellow
or corpus luteum coat of the follicle, of which
brief mention only is made in one instance,
been carcfully examined ; yet this is a point
of the greatest interest and importance, be-
cause, il true ovarian gestation ever occurs,
then the yellow ovisac would become the
decidfie, and the outer fibrous coat of the
Follicle, together with the ovarian tunies and
stroma, would be the wterses of the ovam, But
in the present state of our knowledge it can-
not be said that the suljeet of ovarian ges-
tation stands in any other position than that
of an open gquestion, the chiel points of in-
terest regarding which may be thus stated .—

The unimpregnated ovum is known to quit
the ripe Graafian follicle by passing through
an aperture spontanconsly made in the walls
of the follicle and of the ovary, m order to
enter the ]‘*ailnpi:m tube and uterus, in one
of which canals it is afterwards impregnated.

* 1t i thonght by Boehmer that thess cases
might be divided into exiernal and intormal,
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It becomies a question whether this law,
which has been established by ample tes-
timony, admits of the exception I.I?mr. the
ovum may be impregnated before quitting the
fullicle, and therefore whilst still contained
within the ovary.

The records of varions cases, in which the
fietus is apput‘unll}r contained within  the
ovary, raise this question. For if the foetus
is found strictly contained within structures
properly owvarian, then the ovom must have
been impregnated within the ovary, and the
seminal fluid must have entered the Graafian
follicle®, for it canmot be supposed possible
that the ovum, having quitted the follicle
|:||1'|n|}|1,-_gnntl,::i, should ug::ill cnter it after
beine impregnated.

The cases, however, which have been re-
corded as examples of ovarian gestation do
not suffice to demonstrate that the sae con-
taining the embryo or fetus and its mem-
brancs is :i.l;ri.::th" within th(:f_wllrj,', and 15 con=
posed of structures strictly ovarian ; and until
such demonstration has been given, ovarian
gestation, in the most liberal view that can be
accorded to it, cannot be held to have any
other signification than that of the develop-
ment of the embryo or fetus in a sac con-
nected with or oceupying the usual seat of the
ovary, but not yet proved to be developed
within the proper structures of that gland.

Origin of Ovarian Cysfs in geperal, — It has
been often asserted, and as fl'l;qtli'litl}r donbted
or denied, that these eysts derive their origin
from an umnatural enlargement or dilatation
of Graafian follicles.  Such a contrariety of
views is observable equally with general
pathologists, as with those who have studied
the special histology of this subject.  OF the
latter both Rokitansky and Wedl may be
considercd as still holding uncertain opinions ;
for Rokitansky, who regards it as probuble
that the simple cysts are i many cuases
developed from the follicles, doubts that such
is their origin in those instances in which
their number far exceeds the usual number of
Graafian vesicles, holding them to be new
formations ; and Wl says that of the cysts
in the parenchyma ol the ovary no direct

roof has ever been given that they originate
in the Granfian follicles; and with respeet
to those which contain hair and teeth, he re-
gards their origin in this way as “extremely
doubtful.”

It is obvious that a question of this kind
cannot be definitively settled exeept by mi-
nute examination of the morbid cyst in all
the carly stages of its growth; an exami-
nation for which apportuniies cannot very
frequently arise. The choice lies between
the classing of such eysts with those, on the
one hand, which originate in the dilatation of

* There is nothing in this suppesition incompa-=
tible with the known facts relative to the spon-
tancous opening of the follicle, and the power of
penetration of the spermatozoa occasionally as far
as the distal extremity of the oviduct, or even to the
gurfoce of the ovary.

UTERUS AND ITS APPENDAGES.

natural sacculi and ducts, or with such as
have their commencement in the enlarging of
areolar spaces, or in the growth of primary
cells or nuclei into eysts.

In the case of the ovary, it happens that
the settlement of this question is more diffi-
cult than in that of most other organs ; for
with regard to the formation of cysts upon
the latter plans, whether the views of Wedl
be adopted, that they consist in an excessive
augmentation of volume of the arcola of
the areclar tissue, or those of Rokitansky,
that a ecyst procecds from an elementary
granule which grows, by intus-susception,into
& nuclens, and this mto a structureless vesicle,
in both views such cysts come to be com-
posed ultimately of a cell-wall compounded
of fibrous tissue and lined by epithelinm —a
structure which is, in faet, identical in com-
position with the Graafian vesicle itseif.

With regard to any doubts as to the origin
of cysts in Graafian follicles, which may be
founded upon their number exceeding the
average number of healthy follicles in an
ovary, it need only be observed that the
latter have been shown by the microscope to
be immumerable @ and with respect to secon-
dary evsts, springing from the walls of pri-
I:I'IJIi"}' ONes,; NireErcus Hlmll‘i’utiullﬁ- I]rﬂ\'l.:' 'Illllt
the impulse to cystic formation once given in
an organ, even by the primitive enlargement
of normal cavities, a marked tendency to the
antogenous formation of nj'x'.tﬁ follows.#* But
even il no other explanation conld be offered,
the discovery af Barry, that the walls of a
Giraafian follicle in a natoral state often con-
tain numerous follicles of a8 second order,
would sufficiently Jdemonsrrate the capacity
of these for secondury cell-growth.

In giving the preference to that view which
regards the cystic diseases of the ovary as
orizinating in a dilatation of the Graafian
vesicles, [ have been guided chiefly by the
following considerations.

In those cases where | have been able to
discover cysts in the ovary in a stage of early
formation, these have not been of less size
than the average dimensions of the developed
Graafian follicle.

They oceur intermixed with healthy fol-
licles, and exhibit with them the same histo-
logical formation ; their tissues being altered
soInetines [Zﬂ'l];l.' i such 5Iig|;|t I.[E‘g_l't!t!'.‘i. as still
to admit of their common origin with the
Graafian lollicle being shown.

There is sometimes exhibited in the same
ovary, or in the ovaries of both sides together,
a sufficient number of grades of enlargement
to constitute & serics of evsts, evidently com-
posed of similar parts and tissues in various
stages of growth.

Beginning with the smaller cysts, still con-
tained in part or entirely within the ovary,
there may be traced cysts of precisely similar
formation and structure in every gradation of
size up to those examples in which the ovary
itselfl comes to be a mere appemlngﬁ of the

* Lebert, loe, cit. p. 244,
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cyst, or in which the tissues of the healthy
organ are entirely expanded and lost in the
walls of the sac. y

And lastly, the oceurrence of these cystic
formations is limited to that period of life
when the Graafian follicle is in a state of
activity, They are not found as new for-
mations alter the usual time at which the
follicles have ceased to be discoverable in
the ovaries as natural stroctures, nor do
they occur before the period of puberty has
arrived, except in cases much more rare than
those of an unusually early development of
these fullicles, or of precoctous puberty.

These arguments apply more particularly
to cysts with fluid contents. How far they
may also serve to explain those which con-
tain more highly organised products is less
obvious, But it must still be remembered
that cystic formations of all kinds occur far
more frequently in the ovary than in any
other part, whilst there is nothing peculiar
in the stroma of the ovary, or that portion
which is externul to the follicles, which would
render it more peculiarly liable to eystic for-
niations arising out of dilated areolar spaces,
than similar fibrous stroctures occurring in
other portions of the body where eysts accur.

Sofid  Enlargements n_,l" e -L'Jm.l"gr.—Tllcssu
consist of formations of fibrons, and ocea-
51ona1|y of illlp-EI‘ﬁ:tl: L'El.l‘tlllilgi:ﬂﬂu!i t'lmcul!'s,, and
of osseous concretions, but more l'n,-l]ur,mﬂ}-
of cancerous growths, formed at the expense
of, or deposited within, the tissues of the
oyary.

OF formations of filrons tissue some ac-
count has been already given in the deseription
of the growth of cysts. The new formations
of fibrous tissue which take place in the
ovary occur chiefly in the cystic parictes,
where they are deposited for the purpose of
strengthening the walls and enabling them to
resist the J'm’.'h::ming wuig]'lt and pressare of
their growing contents. But as fibroid (u-
mours, or solid growths of the eotire ovary,
such formations, except those of very small
size, are certainly rare, unless they are of a
cancerous or cancroid nature.

It is probable, indeed, that, excepting the
cancerous and cancroid cases, most, if not all,
of the specimens which have been described
or preserved in museums as examples of lrege
fibrous twmours of the ovary, have been
tormed at the expense of the proper tissue
of the uterus, :m:l have had nothing te do
oerignally with the ovary, although the latter
may be so0 involved in the mass that its praper
tissues can no longer be distinctly traced.

Buch [ had no difficulty in determining to
be the case with a r.pl;ﬂ;'lnwu I]T‘l_."!i-l;!I"I."L"\Il. in
King's College Musenn as an example of
fibrous tumour of both ovaries; each sup-
posed ovary being of the size of an ostrich’
egg, and presenting all the characteristics of
the ordinary fAbrous tumour of the uterus,
It was rendered evident, by dissceting the
parts and opening the uterus, which hal not
been done previously, that these larze tumonrs
which hung on ecither side of the uterine

bl |

body had been formed at the expense of the
Iatter, for the natural tissaes of the fundos
and corpus uteri were in great part absorbed
into and had evidently contributed to form
these masses ; and out of the apex of one of
these sprang the uterine end of the Fallopian
tube; a clear proof that this was not an
oVirY.

In this way may be explained the remark
of Croveillhier, that fibrous tumours of the
ovary are so perfectly identical with these
found in the wterus, that it is sometimes im-
possible to determine to which of the organs
they have originally belonged ; and also the
remark of Dr Baillie, that they resemble in
texture the tumours which grow from the
outside of the uterus. The absence of the
muscolar element from the natural tissues of
the ovary, and the now well-known fact that
the uterine fibrous tumours contain, ag one
of their characteristic constituents, more or
less abundantly the smooth or organic mus-
cular fibre of the uterus, forbid the belief
that tumours of similar composition to those
found in the oterus can be formed within or
at the expenze of the proper tissues of the
ovary,

Carlilagivons and Osseons Forwalions, espes=
t‘in“_}.‘ the Inttf,'r, are not rare in the OVAry.
They are found chiefly in the parietes of cysts,
and also intermixed with cancerous deposits.
The process of :l{'lmﬁitiun of mlrth}r matter,
which shouldl be termed ealeifieation rather
than ossification, occurs here under three
princip.'l] forms.

In fine gections of the more solid structures,
or in the thin walls of cysts which are slender
enough to be examined without cutting, may
be often seen, with a moderate amplilying
pawer, little agzregations of crystals in the
form of clavate spicula, clustered round a
centre, and forming groups scattered through
a fibrous basis.  Such tissues wre sensibly
rough to the finger, and grate under the knife.

Iin the zecond form the same caleareons
materials, consisting of phosphate and carbo-
nate of lime, combined with a small proportion
of unimal matter, occur as plates or lamine,
strengthening the walls of cysts; or in the
shape of grains, or larzer ageremations, or
lavers intermixed with the tissues of more
solid tumours,

In a third form the calcareous matter may
constitute an oval or solid mass contained
within a small cyst, and resulting apparently
from an cntire caleilication of the inner walls
of the cyst. ;

The condition wnder which true bony
structures are found in the ovary has been
already considered in another section.  (See
Dermoid Cysts,)

Cancer of the Orary oceurs under the three
principal varieties of Colloid, Medullary, and
Eeirrhous or hard cancer. Most of the large
tumours of the ovary, and such of the encysted
class a3 reman still to be described, belong
to the varicty of

Codtoid ar Alveolar Caneer, re"m'rf.rf{;.l associaled
with Cysts.—These might have been classed,
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as has been done by RokitansKy and Lebert #,
with the other forms of eystic disease of the
ovary, on account of the frequency with which
this form of cancer is found associated with
ovarin cysts, especially of the larger class.
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But such an arrangement, whilst recognising
an important feature, often, but not always,
observed in colloid cancers of the ovary, of
necessity dissociates these cases from other
congeneric forms of disease. In this particu-

. 308,

Collaid cancer of the ovary. [ After (}-m_-.e-ifﬁj'er_}

lar respect colloid cancer appears to stand
between the various cystic discases alread
deseribed, and those forms of cancer whicﬁ
are not colloid, in the position of one of those
*“osculent groups ™ which have been some-
times emploved in classifications of the animal
kingdom as connecting links, to bring into
Juxtaposition objects which, thongh exhibit-
ing certain near affinities, could not be in-
cluded in one common group, withont violence
to the principles upen which a natural ar-
ranzement should be based.

Not, however, to enter further upon the
tlihputcd ql,n’:.l;ﬁun of the nature of alveolar
cancer of the ovary, it will suffice to notice
those |r|:-r:|:|ﬁs|riﬁl.:5 which are gr_'n(:mﬂ_v to b
observed when the disease affeets that organ.

Since colloid cancer of the ovary does not
generally destroy life until the disease has made
great progress, the specimens of ovaries so af-
fected which eome under our notice are often of
I::rge size, filling the pl:h'i!a and abdomen, and
equalling in bulk the masses of eyst formation
of a more innocent type. Such a mass, when
incised, may be found to include the entire
ovarian structure, which is converted into a
collection of cysts, or alvealar cavities, varying
gr‘cﬂﬂ_!,' in size and m the thickness of their
walls, Such a variety is often seen in dil-
ferent portions of the same structure. The
snrface ol a scction may present in some parts

* Rokitansky, however, vegards these cases as
decidedly cancerous; while Lebert asserts that they
have nothing in common with colloil cancer except
the gelatinous contents of the cells

the appearance of a fine sponge, the alveolar
spaces being condensed and somewhat flut-
tened, in consequence of the profusion with
which the alveoli have been developed. In
other portions of the same tumour, and oc-
casionally as it were in scparate lobules of it,
the alveoli are more expanded, and take a
round or oval form, assuming the condition of
distinet cysts, some of which may considerably
exceed the rest in magmtude. These larger
cysts may occupy a seat within the mass, or
project from its surface ; and probably in this
way arise those still larger cystie formations
in which one or more large sacs occur, having
connected with them masses of alveolar struc-
ture such as those just described.

The interstitial substance, which constitutes
also the boundary walls of the alveoli and fol-
licles, is composed of a white, shining, fibrous
tissue, upon the density of which chiefly de-
pends the reneral hardness or softness of the
mass. This intermediate substance is in some
instances so thick that the cysts appear like
excavations in a dense medium, but often the
cyst walls are so thinthat the peripheral follicles
project in the form of thin-walled sacs from
the surface, and the whole mass 15 sometimes
so feebly supported as to assume the appear-
ance of a trembling jelly. The thin-walled
cysts are generally richly supplied with blood-
I'L"‘i".‘il,‘!!‘\h

These cysts are filled with a viseid mucons-
like material, resembling half-liquid jelly, which
15 sometimes colourless, but oftener of a gray-
ish amber, vellow-green, or reddish hue. Im-
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bedded in the jelly-like substance may be
tound opagque white masses resembling blanc-
mange or thick cream. Intermixed with
these contents, in varying proportions, are
found nuclented epitlu,'-ii.u'l cells, oval eorpus-
cles, oil granules and molecules, and delicate
filaments.

Besides these contents of the alveoli, there
may be often observed hanging into their m-
terior, and sprouting from their walls, clusters
of lealtlike clavate or villous processes, such
as are observed in that variety which has
more particularly received the name of villous
CANCEr.

But it !'rcq:u_:l:t[;r I'mmmliﬁ that the alvealar
type of structure is not generally diffused
through the mass. This may form only a
small portion of the diseased ovary, whilst the
Eru-ntl:t‘ jrart is L’(:III]]'I[JHE{I of one or more ]IITgL‘
cysts, with contents similar to those just
deseribed.

Within such cysts, or growing from the
wallz of those which present no other type of
malignant structure, may be observed roond
or oval bosses, bearing ne inapt resemblance
to the uterine cotyledons of the cow, and ex-
hibiting in section the compact areolar tex-
ture characteristic of the closer forms of
alveolar eancer.

Colloid or alveolar eanecr is m:l::slﬁiuu'.Lll_',.'
found associated with medullary disease in
the same ovary, whilst its presence there may
be accompanied by other varieties of carci-
noma in other organs, and attended by a well-
marked constitutional cachexia.

Medulfary Cancer of the ovary is of less
frequent occurrence than the preceding variety,
but like it is also occasionally associated with
the formation of eysts,

Medullary cancer may occur either in the
form of a general infiltration of the entive
ovary with encephaloid matter, or in that of
distinet tumours, bounded h:,' a fibrous enye-
lope, and having the carcinomatous matter
distributed thrﬂugh an interior cellular sub=
stance, or confined there by cellular septa.
These tumours may attain the size of an orange
or more, Their growth appears to be in the
first instance repressed by their fibrous sheaths,
but these occasionally burst and allow of the
diffusion of their contents. This form of can-
cer often afficets both ovaries together, and is
found associated with cancer in other and
especially adjacent parts.  Notwithstanding
the number and variety of the contizuous
structures which may be thus involved, the
ovary may sometimes be traced as the centre
or focus from which the concerous deposit
has spread. This was remarkably the case in
an example of medullary cancer, which was
for some months under my notice, where the
disease commenced apparently in the left
ovary, and was found to have spread from
this pu'mt upwards along the chain of al-
sorhent glands on the corresponding side, as
f:lil‘ as the pancreas, and outwardly through the
ischiatic notch to the glutzei, and all the ad-
Jicent muscles, including in its destructive
march the os innominatum, which could be

Snpp.

cut with a knife like cartilage. A medullary
tumour the size of a walnut was found in the
fundus of the uterus, but the rest of that
organ, as well as the opposite ovary, had es-
caped the general destruction.

The mefanoid variety of medullary cancer
is occasionally observed in the ovary. ( Roy.
Coll. of Sure., No. 2642, and A) It differs
only from the foregoing in having pigment
cells, of a black or brown colour, scattercd
through the carcinomatous matter.

Seirehons or Hard Cavcer and Coneroid are
by no means so common as the two former
varietics. Yet it is not rarely that one meets
with the ovary, of one or both Sid{:ﬁ, in @ hard
white nodulated condition, resembling some-
what the human kidney, both in size and shape,
and having its entire tissue converted into a
form of cancroid, characterised by the de=
velopment of a peculiar kKind of stiff’ close-set
fibires, cuut:lining between their meshes no-
merous  nuclet (Fibro-nucleated  cancroid),
Such a condition of the ovary is sometimes
found associated with hard cancer in other
parts of the body. #

OF Serofulous Tuberele in the ovary [ can
give no account.  Most authors who refer to
the subject mention it as rare, but give no
decisive instances.  Boivin and Dugés, how-
ever, have figured an example (g, 16, Atlas)
oeeurring in o girl of 16, associated with
tuberculous disense of the mucous membrane
of the uterus.  In cases of my own, which
I had regarded as examples of scrofulous
ovary, until submitted to the microscope, 1
could find no trace of tuberculows matter.
By Rokitansky the existence of wubercle in
the ovary is altogether denied.

THE PAROVARIUM.

Syn. Corpus Comicum.  Neben-Eiersfock.
Organ of Rosenmiiller.

These names have been applied at various
times to an organ which has hitherto received
little attention, but which is nevertheless in-
vari:nl:l}r [rresent in close prﬂximlt}' to the
ovary. The first discovery of this body is
due to H-r.mr:ml:ﬁf]l!r‘l‘, who termed 1t the
eorpus conicum. It has since come under the
notice of many observers, and particularly of
J. Miiller. And at has recently been re-
examined, and very accurately deseribed by
Kobelt §, in an essay devoted to this subject,
in wlaiuili the author expresses his surprise
that a structure so easily distingnished both
by sizht and touch, should have attracted
comparatively so little attention up to the pre-
sent time.

The Parovarium is most readily found by
holding up the broad ligament between the
observer and the ]ighr, Within the folds
of this membrane, at the part where the layer

* For an example seo Roy. Coll. of Surg. prep.
L6EG.
+ Queedam de Owvariis Embryonum ot Feetuwm
humanorum. Leipsie, 1802,
t Der Neben-Eierstock des Weibes,  Heidel-
berg, 1817,
i a
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of peritoneum, after investing the Fallopian
tube, passes off towards the ovary, to form
the posterior duplicature which encloses the
vessels proceeding to that organ, will be found
a small plexus of white tortuous tubes, (fiz.
403. @, b, ) arranged somewhat in the form
of a cone whose apex is directed towards the
hilam of the ovary {, and its base 2 c a to-
wards the Fallopian tube . The entire or-
pan measures about one inch in breadeh, and
is composed of 12—20 tubules 0 15—0-2"" in
diameter.

The tubes which contain nothing but a
clear fluid consist of fibrous membrane, lined
by a single layer of palz, cylindrical, epithe-
lial cells. These tubular canals are not
known to have any direct communication
with the ovary.

That the parovarium is formed out of the
Wolffian body does not now appear to admit
of doubt. It has been usually considered
that the Wolffian bodies are organs peculiar
to foetal life, and that they alterwards entirely
disappear in both sexes. Hence no special
investigations have been undertaken with a
view toascertain their ultimate fate.  Meckel
indeed compared them to the epididymis.
Rathke believed that they became epididymis
in the male, and disgppeared in the female ;
while Rosenmiiller, who discovered the paro-
varium, compared this body to the epididy-
mis. Some general conjectures also have
pointed in the male sex to the vascula aberrantia
of the epididymis, and in the female to the or-
gan of Rosenmiiller and the duces of Giirtner,
as the supposed remains of the Wolfian body.
Nevertheless it is, according to Kobelt, an
undounbted anatomical fuct that each pretended
ephemeral structure not only exists through
the whole of life in both sexes, but that ic
absolutely increases up to its highest state
of perfection, and first suffers a gradual re-
trogression, after the extinction of the repro-
ductive function, but never entirely disappeuars.

The signification and true homologies of
this singular organ cannot be understood
without first briefly examining the mode of
formation and development of the Wolffian
body, and tracing its relation to the genera-
tive gland and Fallopian tube. In this exa-
mination it is also of conseguence to compare
the progressive steps of formation of those
parts with the corresponding structures in the
male.

The Wolfian body is most readily exa-
mined in the chick, (fgs. 399, 400.) Here
during the third day of incubation are formed
two canals which extend along the sides of
the vertelral column, from the heart to the
posterior extremity of the body. To the
mnner side of each canal is attached a series of
blind pouches (fig. 399, e and 4€0. &), which
during the next two days become lengthened
and convoluted. These together constitute
the Walffian hody. Behind tbhﬂm, and fermed
independently at a somewhat later period, lie
the kidneys ( fig. 399, and 400. ) and supra-
renal bodies, {_,r‘f\vg 399, f, 400. ) and asthese
increase, the Wolffian bodies diminish, The
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testes (fig. 399. ¢) and ovaria (jig. 400. ¢)
are developed upon the inner border, and in
front of the corpora Wolffiana.

Fig. 399.

li
Kidneys, Wolffian bodies, awd testes o an embryn
bird,  Moagnified. (dfter Miller.)

ay kitdney ; &, ureter; ¢, Wollfian bDﬂ!i'; d, exore-
tery duct of the latter, which, according to the
views of Miiller and Kobelt, afterwards becomes the
vas deferens ; e, menerative gland, afterwards be-
coming testes; f, supra-renal capsules,

In the female chick, according to Miiller,
there is always seen an ovidoct (fig. 400. g),

Fig. 400.

Hidneys, Wolffian bodies, ovaries, and oviducts of a
Sietee! bird, af & period when both oviducts are stitl
of nearly equal size. Mogniffed. (A fter Miiller.)

a, kidney ; & Wolffian body, e, ovary, the right*
rather the smaller; o, supra-renal capsule; f, ex-
cretory duct of the Wollian body, which in tha
female beeomes obliterated, but in the male is eon-
verted into vas deferens; g, duct of Miiller, afters
wards oviduct or Fallopian tube. i

* The drawing has been reversed in engraving.
The left, therefore, should be here the right side.
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distinet from the duct of the Wolffian bady
(fig.400. £). In the male, however, he has been
ahle to detect no vas deferens distinct from
the excretory duct of the corpus Wolfianum ;
hut on the contrary, the testis and the excre-
tory duct of the former body seem to become
connected by means of vasa efferentia.  This
is an important peint, because it will be found
so far to bear out the views of Kobelt re-
garding the homologies of these structures.

In the mammalia generally, and in man,
the Wolffian bodies are less extended. They,
however, possess the same arrangement of
transverse ceecal tubes ( fig. 401, a—d), ter-
minating in the side of a common excretory
duct (¢), which leads from the lower extre-
mity of the orzan to the uro-genital sinus.

eze structures are all formed indepen-
dently of the kidneys and supra-renal cap-
sules, ns well as of the ovara and testes,
which parts occupy the same relative position
in manmalia as in birds.

But here, according to Miiller's researches,
a different arrangement is observed in regard
to the efferent duct of the generative portion
of these structures, At first the oviduct and
the vas deferens have cach the same confor-
mation, and each terminates by a free extre-
:rnil}u This, in the ﬁ,'muh}, |1|L'~!‘|:l_',' :u:{|l|il‘13£
an open mouth, and thus the Fallopian tube
is formed, the ovary continuing, as at first,
distinct and separate. But in the male the
efferent tube and the testis become connected
by transverse vessels, which are afterwards
converted into the coni vasculosi of the epi-
didymis, whilst the rest of that ergan is com-

ased of the convalutions of the efferent tube
itgelf.  * The Wolflian bodies entirely dis-
appear in both sexes, and are not converted
into any other organ.” #

These views, however, leave unexplained
many prz-r:u'l[ar'itics which are observable in
the permanent condition of the parts or or-
gans developed from the fewetal structures ;
and it is the great merit of Kobelt's re-
searches that they serve to render these in-
telligible.

According to this observer, there exists, in
the earliest periods of intra-uterine life, a
condition of indistinction of sex in every in-
dividual. This depends upon a temporary
co-existence in each individual of all the ele-
ments of the reproductive structures. For at
the highest point of sexval indifference, that
1%, shortly before the beginning of the division
of sex, lhﬁ Waolflian bodies consist of —

1. The so-called caecal tubes (fig. 401.
a—d ).

2. Of the common duct () running along
the outer side of this body, into which the
ceal tubes open.

3. And of a second longer cord (#), which
begins in a blind pouch (i), and takes its
course inwards over the Wolffian body, pa-
rallel with the exeretory duct of the latter
(#), in order to enter the uro-genital canal (),
by a separate orifice (k). This last cord,

* Muller's Physiology, by Balv, p. 1657,

a3

discovered by John Miiller, is throughout
destitute of any connection with the cacal
ponches.  (See also fig. 400. g.)

Fig. 401.

The ieft TWolffian body al the period of indistinetion af
zex, (A fter Kobelt,

aa, entire collection of its component tubules
divisible inte three sels, vie, & upper; o, mididle;
dy lower set ; e, excretory duct of the Welflian body
into which all the tubules open, subsequently cun-
verted into vas deferens in the male, and becoming
atrophied in the fomale; 0 terminal bully of the
same, becoming afterwards the so-called hysdatid,
offen seen atiached, in the male, to the hewd of the
epididymis (fig. 402, ) and in the female to the
broad lignment ( fig. 408, f and 408, g); g, open-
ingof the\Wolflian body into x, the nro-genital canal ;
iy duct of Milller, aficrwands Fallopian tube in the
female, and becoming atrophied in the male ; § ter=-
minal bulbof the zame, becwmning the hydatid off Maer-
gagm (g, 402, 1) in the male;, and the hydatid often
seen depending from the mouth of the Fallopian
tube in the female { Fiy. 408, { and 368, ee); & junc-
tion of the duct of Mualler with the wro-genital
canal ; * shows the subsequent horizontal position
of this duct when it has become Fallopian tube,

The organ destined for the preparation of
the reproductive material, the generative
gland, (fig. 401. ! ), consists of a longish,
clearly defined structure, lying upon the inner
side of the Wolfhian body, s0 as to cover a
rortion of the bulbs of the cmcal pouches.

ts white colour serves to diﬁtingl]ir;h it, at a
glance, from the yellowish brown Wolffian
body. As yet, no material nor actual distine-
tion of sex can be discovered in any one of
these parts ; and yet the whole already con-
tains all the elements of the male, as well as
of the female, reproductive apparatus, without
any true exhibition of bi-sexuality.

Uhé nature of the first impulse towards a
division of sex, in one or other direction, is
unknown, but the subsequent separation ma-
nifests itself with the commencing distinctive
development, and eorrclative retrogression of
each several element ; for the cardinal argan,
the generative gland ( #g.401. ), may be con-
verted into testis {'ﬁg 4403, .F}, Or ovary {'_,i%
403. [), and through the doubly existing ex-
cretory duet of this g|a:ld, viz. the duct of
Miiller (fig. 401, 4), for the female, and the

Qo 2 :
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excretory duct of the Wolffian body ( fg. 401,
¢) for the male, the capability of conver-
sion into either sex exists at this time in
every individual.

The division of sex begins to be anatomi-
cally discoverable by the development of one,

Fig. 402,

Adult testis cnd r_;.rfi“'r'rx{f.lm!'ﬂ, auterior view.  {After

el )

i i, entive series of metamorphosed tabules of the
nrigi:nnl Waolflian bady ; & remains of the upper _Hn_l;.
converted into the hiydatid in the head of the epidi-
dymis; e the middle scl converted Inte the coni
vascnlosi 3 o, the lower set eonverted into the vasa
aberrantin g e, excretory duct of the Wolllian by,
now the canal of the cpididymis and vas deferens ;
f bull of the same, now a so-called hydatid ; &, doct
“of Miiller, not destined to be developed in the male ;
i, terminal bull of the same, now the hydatid of
Morgagni ; g, hydatiform swellings of the same in
the border of the epididvmis; £, generative gland,
now testis,

and the stationary condition or disappearance
of the other of these ducts. From this point,
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thercfore, the course which each of these
organs takes, is different for either sex. The
male Wolffian body never disappears in all
its parts, but is converted into the epididy-
mis in snch a manner that the middle line of
cecal tubes ( fio, 401.¢ ¢) is transformed into
the 15—20 coni vasculosi {_ﬁ'g i, c‘_] ; while
their straight and open ends, as vasa efferen-
tia, establish @ communication with the rete
vasculosum testis.  The upper blind pouches
( fig. 401, a, 6) and the bulb { f) of the excre-
tory duct :lls'.qlpml‘, or become converted
into the hydatids ( fz. 402, 6, ) upon the
head of the epididymis, while the nferior
pouches { fz. 401, d) disappear in part, and in
part become elongated and tortnous, without
forming any connection with, the testis. These
constitute the hitherto enigmatical vasa aber-
ramtia of Haller (fig. 402. d).

The excretory duct of the Wolffian body
( fig. 401, ¢) is converted mto the canal of
the E‘j’lidil,!}'l!lll?i, {ﬁ_:__ﬁ 2, c';], and l!.ltill'lﬁll!l]l'
into the vas deferens, and whilst the retro-
gression and final obliteration of the terminal
part of this duct takes place normally in the
female, ( fic. 404, ¢) it constitutes a patho-
[o_l_';':c.:ll condition when it oceurs in the male.
The terminal bulb ( fz. $01. 2 of the duct of
Miiller 15 converted mnto the f{lnﬁd of Bor-
rarni ( ffr. 402, 1), whilst its inferior por-
tion (fiz. 401, k) still exists, at a later
period in the anterior border of the epidi-
dymis ( fiz. 402, 4).

Tracing the development of the corre-
sfmmling structures from the same point of
departure as in the male, we find that in the
female, also, the Waolffian body never dis-
appears entirely, but is employed in the for-
mation of the purovarium. Its middle blind

Adult parovarivm, ovary, and Falfopian fube.  ( After Kobeft.)
wu, entive sexies of tubules of the original Wolfian body ; & remains of the upper set, which oecasionally

hecome distended

r collections of fHuid, and constitute one form of dropsy of the broad ligament ; ¢, middle

set of tulmles forming the principal part of the parovariom ; o, lower set atrophied, answering to the vasa
aberrantia in the male; e atrophied remains of the exeretory duct of the Wolilian body ;. 6 terminal bullb
of the same, converted here into the hydatid often seen attached to the broad ligament; &, the former
duct of Mitller, now Fallopinn tabe, with its infundibulum, from which hangs i, the terminal bulb, now
convertel into a pedunculated hydatid; £, generative gland, now the ovary. ;

These three last fizures are from Kobelt, whose views they illustrate.  The letters refer to correspond-

ing parls in each,
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pouches {'E:Gg,, 401. e ), are converted into the
18—20 tubules of the parovarium {fig. 403, ¢},
and these s.eccrnil'lg tubes become nrgmii-
q;aEI:,- connected with the hilum of the Ovary,
L. They are the homotypes of the male con
vasculosi, and vasa efferentia, but which con-
stitute here vasa adferentia.

The superior blind pouches and the bulb
of the excretory duct disappear, or contri-
lte to form the hydatids at the outer border
of the parovarium ( fig. 403, f8), which are
so commonly mistaken for morbid stroe-
tures.

The inferior blind pouches { fz. 401, )
remain and represent the vasa aberrantin of
Haller ( fig. 402, d), in the male. Several of
them become elongated and intermingled
with the vessels of the spermatie plexus { fig.
403, d).

The excretory duct of the Wolffian body
(fig. 401. ¢} in the female, undergoes a retro-
gr{!sﬂinn in its whole ||,:|Jgth, and the lower
end disappears entirely. (Fig. 403, ¢).

The duet of Miiller ( fiz. 401, &) is con-
verted into the Fallopian tube ( fiz. 403. k),
and its bulb ( fig. 401. 1) becomes the terminal
hydatid of the same (fig. 403.i). This latter
structure, of which a very excellent example,
as occurring on both sides, is given in fig, 368,
e ¢, is very constantly present in the adult.
Like the so-called hydatid ( fig. 403, fand 408,
£) at the outer border of the parovarium, it is
frequently mistaken for a morbid product,
and is often so designated in descriptions of
these parts ; an error which the improper title
of h ‘Eﬂﬁd tends to propagate,

TJ:"u',: intetruptiun ar {ll.“'EL'il:I!("_\" of the Fal-
lopian tube in the female is o malformation,
which represents a normal condition in the
male.

The parovarium exhibits parallel stages of
development and retrogression with its corre-
sponding ovary at different periods of life.

Abmormal Anatowy of the Pavovarium, —
S0 little attention hag been given to this
structure in its natural condition that aceo-
rate information regarding its morbid states
can hardly be looked for. The so-called
hydatids, which are found at the outer bor-
der of the parovarium in most adult speci-
meng, and which are constructed out ::u[L the
#upn:riur blind |:|-n|u'.|u,1.5 amd bully of the ex-
cretory duct of the Wolffian body, have been
nlreu:l_!.' jmst noticed as normal stroctures.
These are found pretty constantly in younger
suhjects, while the hydatids of later forma-
tion in the ale vespertilionum are formed of
the remains of the canals of the retrograde
parovarium.  Within the walls of these canals
15 collected occasionally a considerable amount
of fluid, and it is probable that this is the
origin of those larger accumulations to which
the term dropsy of the broad ligament has
been applicd.

FALLOPIAN TUBE OR OVIDUCT.
NormaL AxaTomy.

Tubee wleri vel Fullopiane ; oviducli ; vasa
#J'rmrm.rf.ﬁm ved efecnlantie, Lat. ; Multerivon-
peten, Germ. ; Trompes ulévines, Trompes de
Fallope, Fr.

The Fallopian tube (fig. 368. ¢ ¢, and 404,
a b ¢)is the exeretory duct of the ovary,
as its homotype, the vas deferens, is the
excretory conduit of the testis.  And while
in an anatomical |min|: of view the tube
iz an appendage of the uterus, in a physio-
logical sense it must be regarded as the
woper appurtenance of the ovary. But the

allopian tube differs from the vas deferens,
as well as from every other excretory duct
in the animal economy, in this important
particular, that it is entirely detached from
its proper gland, between which and the
uterus it serves to establish only a temporary
communication,

This separation of the oviduct from the
ovary is nssociated with a higher type of
general structure than that which accompanies
the blending of these parts, It is first ob-
served in the cartilaginous fishes, and prevails
in all classes of the animal kingdom above
them ; while in the osscons fishes and in
the invertebrata possessing distinct ovaries,
the oviduets are directly continuouns  with
those hodies,

The Fallopian tube or oviduct is developed
equally on both sides of the body in all
vertebrate animals, except in the class Aves,
where the I“Ighl‘. tube becomes ﬂthI!im‘! at
an ecarly period, while the left alone is de-
veloped.,

In the human subject ench ovary is pro-
vided with its proper oviduct, which serves
to convey the ova from either side to the
central organ, the uterus.  But the detached
position of the oviduet permits so great a
range of motion in its free l.:,'\.;l,rr:mil,_-.'II I,hat,
not only can this be applied to every part of
the surface of the corresponding ovary, but
the tube of one side may occasionally serve
as u conduit to the opposite gland, and re-
ceive its product. The action of the tube,
however, is then imperfect; and, when im-
pregnation obtains, an abnormal form of ges-
tation usually resules.

Forw and  dinensions. — Tach oviduct has
the form of a conical tube, the base of which
is free and dirceted towards the ovary, while
its apex is attached to the corresponding
superior angle of the uterns, out of which it
appears to arise.

The form of the tobe was compared by
]-'a]l:_:]liuri. to that of a horn or trumpet, which
instrument, when straightened or only slightly
curved, it m:fﬁi:i.r:ull}' resembles, [m‘uil]g
from the upper angle of the uterus, at the
peint of junction of the superior and lateral
borders, the oviduct conmences round and
narrow (g 40+, e), ani |}I.'l:rl:l."€:ﬂ:l ﬂlll"l-l‘ﬂl'lll:."
gradually and regularly widening up to its dis-
Ll extremity, where it contracts somewhat
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suddenly just before terminating in a widely
expanded funnel-shaped orifice. In the latter
half of its course the tube exhibits certain
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flexuosities, which produce an nlipenrn.nm of
contraction at intervals. But that no such
contractions really exist is rendered evident by

Fig. 404,

Feft Fullgpian tube from an adult, (After Richard.)

ay pavilion and fimbrizm; & body of the tube ; &, abdominal oriflee ; o, tabo-ovarian ligament and fringes ;
e, commencement of the tube; FF tubal mesentery; g, ovary; &, ligament of the owvary; i, uterus;

£y round ligament,

distending the tube with air or water ; a pro-
cess which invariably removes this appearance,
and serves to demonstrate the vniform and
equable enlargement of the canal.

The length of the tube varies in different
subjects, and to a slight extent on the two
sides of the same subject. But this difference
iz not nearly so marked as that often ol-
served between the respective distances of
the two ovaries from the uterus. The ordi-
nary range of length of the tube, measured
between its extreme points and disregarding
the flexuosities, is 31 —41"; but the curvature
and flexuosities add wsually 1—14" 1o this
length.

The breadth of the tube is considerably
greater at the distal than at the proximal
end. Just at the point of emergence from
the uterine border, where the tube is firm and
cord-like ( fig. 104, ¢), itz external diameter
is 13—2", From this point it gradually
increases in breadih, and becomes solter, so
as to assume the general appearance of an
intesting.  The mean diameter of the tube is
found at about three-fifths of its length (&)
from the uterine end, where it measures 24" ;
from this point the enlargement iz more rapid,
until the greatest diameter iz attained just
before the terminal contraction occeurs, and
here the transverse measurement is 57,

Situntion awd connections. — Of the three
structures termed appendages which arise in
u triangular form from the superior angle of
the uterus, the Fallopian tube occupies the
apex of the triangle, while, at nearly equal
distances from it are inserted the ligament of

the ovary, and the round ligament ; the for-
mer posteriorly, and the latter anteriorly. In
the natural position of the parts, the tube,
viewed from without, appears to spring from
the uterine angle with a slight downward
curve ( fiz. 404 ¢), and then inelining hori-
zontally forwards and outwards, it describes
an irregular semicircle, whose inner side looks
backwards towards the ovary (g), whiph

is placed nearly opposite to the centre of its
length ( fizs. 368. and 404.). Such at least

are the relative situations which these parts
exhibit when a|l1reml out equidistantly from
each other: although it is probable that
during life they are more collapsed and lie
claser together, —the anterior wall of the
tube then being in apposition with the sides
and back of the bladder, while its pos-
tevior wall corresponds, at its centre, with
the ovary, the superior border with the
small intestine, and the inferior with the fold
of peritonenm by which the tube is at-
tached to the broad lizament. The mouth
or abdominal end of the tube is generally
directed inwards and backwards, towards the
distal extremity of the ovary, in close proxi-
mity to which it is preserved by means of the
tubo-ovarian ligament ( figs. 368. n and 404
d ).

JThe fold of peritoneum ( flz. 404 f )
which connects the tube with the main por-
tion of the broad lignment resembles a
mesentery and serves to convey blood-vessels
and nerves, as well as to sustain the tube
in its place, and to limie its movements. It
constitutes that portion of the broad hgament
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termed the middle wing. The Fullopian
tube occupies the entire upper border of this
wing, and receives from it a complete perito-
neal investment, except along the lower bor-
der or line of junction of the two surfaces of
membrang cumpnsing it, at which line the ves-
sels and nerves enter. Thus the tube resembles
an intesting in the mode of its investment,
but with this difference, that the peritoneal
coat is more loosely applied, especially in
young subjects ; where the convolutions of
the tube are more distinctly marked, and lie
free within the sheath, which does not follow
their windings ( fig. 418.).*

The tubal mesentery ( fig. 404, ) is tri-
angular, or somewhat falciform in shape. Tts
narrow pointed end is directed towards the
uterus, where the tube has scarcely any ca-

city for independent motion ; but as the
depth of the mesentery increases outwardly

S99

greater freedom of movement is permitted.
The greatest breadth of the mesentery is
found at a distance of two thirds of its
length from the uterine extremity, and here
it measures 117, From this point a slight
narrowing occurs, and the membrane ter-
minates in an abropt margin 11" in length,
which extends from the lower border of the
mouth of the tube to the bulbous extremity
of the ovary.

This border, which is thickened by, the
addition of a layer of mucouz membrane de-
rived from the mouth of the Fallopian tube,
constitutes the tubo-ovarian ligament ( fg.
40, o ).

Sﬁ"pﬂi"ﬂff graris and divizgions, — The full ex-
tent of the Fallopian tube cannot be ascer-
tained until the entire canal, in its interior,
has been laid open. The tube which, ex-
ternally viewed, appears to spring from the

. 403,

Biight Faliopian tube laid open.  From an adult who had not borne children.  ( After Richard.)

at, funnel-shaped eanal leading from the uterus to &, uterine portion of the tabe; o
large plicee commence ; d, inl'uugi
ovarian ligament and fringes; £ ovary ; g, round Tigament.

superior angle of the nterus, is thus seen to
commence by a small orifice, ostinm uterinn,
upon the inner surface of the uterus. This
orifice conducts to a narrow canal [ fios.
405. b and 406.) which, after traversing the
walls of the organ, and constituting the pars
utering, expands into a gradually widening
tube (#ig. 405. r), whose form nearly ecor-
responds  with the external configuration
of the part. Towards the extremity of this
mnﬁnl, a sudden contraction oceurs, consti-
tuting the external orifice of the tube, ostinm
abdominale ( fig. 404, ). But this does not
form the termination of the oviduct, for the
latter immediately widens into the trumpet-
like orifice (infundibulum), whose margin,
split up into numerous fringed processes,

* For a further account of the reflections of
peritencum, which enclose the uterine appendages
gee “ Ligamenis of the Uterus,” in ihis article,

point at which the

bulum eovered by plice, continuons with thoese lining the canal ; e, tubo-

{ fimbriar), { fiz. 404. & a) give to that part
the torn and j:lggtbd appearance sugsestive
of the idea that it has been bitten or torn,
s l’!h’.lﬂ‘l‘:md in the name, morsus diebofi,
applied by ancient writers to this part. Each
of these parts exhibit peculiarities of strue-
ture, requiring a speeial deseription.

Tnternal, or wlerine orifice, astinn nlerinm.
— This orifice, which ought to be regarded
as marking the termination rather than the
commencement of the tube, is found at the
extremity of a short, funrel-shaped conduit,
{_ﬁg‘ 405. a) which leads from the gr_"m‘:m]
cavity of the uterus into the upper and outer
angle on gither side of that organ.  Here,
while there is no abrupt line of demarcation
to indicate the point of commencement of the
canal, the characteristic structure of the
uterine mucous membrane gradually ceases,
The peculiar arrangement of its eapillary
vessels amd the orilices of the uterine ghuulﬁ,
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can no longer be discerned, and a slichtly
plaited condition of the lining membrane of
the canal begins to be distinguishable ( ffe.
405, b).

At this precise point is found the true
utering orifice of the canal, the diameter of
which varies in different subjects, but is rarely
of larger size than suffices for the easy pas-
saze of a common bristle. The true diameter
of the tubal cavity at this point is best ex-
hibited by a transverse section; for when the
canal is Iaid open longitudinally, and its walls
are separated as at &, in fig. 405, this portion
of the interior of the tube appears to have a
greater diameter than it actually possesses
when the parts are closed, and in a natural
state. In some subjects, however, and in
certain conditions of the tube, the uterine
orifice may be sufficiently patulous to admit
of the passage of a fine probe.

[tervine portion 1? the tube, pars wlering, —
This, as just stated, is the portion of the ovi-
duct which traverses and is included in the
substance of the uterine walls. Its length
will vary, in some degree, with the varying
thickness of those walls, in different subjects ;
yvet not entirely so, becanse this canal does
not pierce the uterine parietes in a direction
perpendicular to their surface, but traverses
them in an obligue manner, while the tissues
become gradually attenuated around it, in a
direction from within outwards ( fig. 405, &),

But the course of the tube through the
uterine walls may be still more satisfactorily
traced by the aid of a section made down to,
but not laying open, the canal. The peculiar
white colour of the tube is thus made to con-
trast strongly with the surrounding darker
uterine tissue ; and this peculiarity is ren-
dered more striking when a fine injection of
the part has been made. The canal of the
tube may thus be readily traced from its
infundibular-shaped commencement running,
in the first half of its course, in a direction
n'lhliqiml_v upwards and outwards, and in its
remaining L:nif; either horizontally ontwards,

Fig. 406,

Futranee af the fh.f-fﬂpﬁru fulie inie the nlerine
carvify, disseefed dowm do the mucows membrane,

which iz feyt unopened.  { Ad Nat.)

or more commonly turning rather suddenly
downwards, and forming, with its first di-
rection, an angle of 60° ( fiz. 406. and 431.).

Strictly, the Fallopian tnbe should be
deemed to commence at this point ; and this
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should be regarded as the true esfium wlerinum,
while the short infundibular eanal leading to
it from the uterine cavity should be con-
sidered a portion of that cavity, representing,
in fact, the cornu of the uterns in mammalia,
The peculiar form of this portion of the tube
is not without interest, for it appears to me
to offer a probable explanation of the ocea-
sional detention of the imprﬁ;nnted ovim, in
its passage throngh this division of the ovi-
duct, where its development produces the
variety of extra-uterine pregnancy termed
by Breschet interstitial.

Canal of the body of the tube. — While the
portion of the l'*{llnpian tube already de-
scribed, a5 contained within the substance of
uterine walls, is rightly termed its uterine or
fixed portion, the main part, which is ex-
ternal to them, constitutes the free portion.
This also is traversed in its entire length
by a canal, the form of which corresponds
generally with that of the tube itself Itis
occeupied by numerous longitudinal folds of
the lining membrane ( fiz. 405. ¢), which are
so closely placed as to convert the channel
of the tube into a_ series of minute capillary
canals. These folils never disappear by dis-
tension like the folds and furrows npon many
mucous surfaces, such as the esophagus, blad-
der, &e. ; but they are true plications, like
the valvule conniventes of the small intes-
tine, as pointed out by M. Richard, whe
has very accurately described their arrange-
ment.*  Each of these is composed of two
layers of mucous membrane united together
by ecllular tissue. Their direction is con-
stantly parallel with the axis of the tube. In
the uterine region of the oviduet, they eon-
stitute two or three small projecting and
rigid crests, forming the little capillary chan-
nels, but in proportion as they advance to-
wards the outer part, they become more
elevated and numerous, and at 2 or 3 fingers’
breadth from the uterns commence the large
Hoating folds which are prolonged as far
as the pavilion, These floating plaits are
from 4 to 6 in number ; they acquire a
breadth of 2—8", and are themselves co-
vered by an infinite number of little crests,
often imbricated the one upon the other,
and intercepting between them little eapil-
lary canals. ©On a level with the abdomi-
nal opening these large folds cease, the small
ones only remaining ; but still one of these
large folds always extends beyond the ori-
fice.

Erxternal orifice, oslinm abdowinale, — This
occupies the bottom of the funnel-shaped
expansion or trumpet-like end of the ovi-
duet, and is formed simply by a constriction
of the tubal walls at a short distance from
the irregularly notched margin in which they
terminate. he aperture is fringed in its
entire circumference by the plications of
the membrane already described (fig. 405.).
These radiating towards the centre appear
nearly to obstruct the entrance of the tube,

* Thise, p. 35
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which, however, during the middle period of
life is usually of sufficient capacity to admit
easily of tli': introduction of a moderate-
E catheter.  The constriction which
forms this aperture is not occasioned by any
thickening nor other alteration of texture in
the walls of the tube, so that afier the parts
have been laid open, it is often difficult to
determine the exact seat of the previously
existing orifice by any mark except that of a
slight diminution in breadth of the walls at
this spot.

The Pavilion, or Infindibulim consists of
the expanded or trumpet-mouthed portion of
the tnbe which lies between the orifice just
described and the fringed margin in which
the tube-walls actually terminate. No por-
tion of the Fallopian tube is so variable in
form and construction as this, and yet none
is of guch importance, for upon the peculiar
construction of this [rart d!’rpl:ﬂl!-?i the Spﬂfinl
action of the oviduct in grasping the surface
of the ovary, and receiving and conveying
away the avum,

The representations which in illustrated
works usually accompany the deseription of
this part serve to give but a feeble notion of
the beauty of its construction, apparently be-
cause the advice of De Graaf, that their
structure should be examined under water,
has been commonly neglected.  But without
the support derived from a fluid of greater
density than the atmosphere, the extremely
delicate plicie and fringes with which the ex-
!mmlml mouthpiece of the tube is beset, col-
apse and exhibit nothing more than a ge-
neral indication or outline of their trne forim.

When thus examined, the pavilion in
roung and healthy subjects is observed 1o
e funnel-shaped, snd to have arranged
wpon its inner surface nomerous folds and

il

leaflets, which are merely continuations of
the larger and smaller plice lining the cavity
of the tube.  These folds, which are irregu-
larly though often very closely set, con-
verge towards the eentre of the orifice of the
tube, and in some cases appear by their pro-
fusion almost to block up the entrance of the
canal. The office of these folds is doubtless
to receive and entangle the delicate ovum in
one of the numerous channels which are
formed between the sets of leaflets, and so to
conduct it infallibly into the common orifice
towards which they all converge.

So great is the variety perceptible in the
conformation of this strueture in different sub-
jeets, that it would be difficult to find any
two in which a precisely similar arrangement
of parts obtained. Even in the same body
there is often a material difference in the
pavilion of the two sides.  And these varicties
are not attributable to mere individual pecu-
linritics of form, but they appear to bear a
certain relation to the age of the person in
whom they are found#, and consequently
to the period of functional aetivity or other-
wise of the structures of which they form an
importart part.  Thas in young subjects,
after the age of puberty, and in those who
have borne few children, the pavilion exhibits
that richness and profusion of folds and
fringes which is represented in fies. 404, and
419, while in multiparse and thoese advanced
i life a greater simplicity of form in this
part is 1.1{::11r||:1n|_'|.r observed ;. but between
these extremes every variety of arrangement
mayv be observed.

In the fetus, and in very young subjects,
the margin of the pavilion s nearly evenly
circular,  This form is also seen in adults in
those rare cases where the prolongation of
one of the fimbrize along the tubo-ovarian

Fig. 407.

FPortion of Follopan tabe from an aduil, (.-I"ﬂﬁ" Hi'rﬁll.l‘l'f.}

a, extornal surface of the fimbrin ; & line of demarcation between the mucous and serous membramnes 5
e, body of the tube; fd, tobo-ovarian ligament, presenting scarcely any trace of the fringes

ligament does not oceur, but commonly the unigue in the animal economy, viz., the con-
marzin is uneven or scolloped, as shown in junction of a serous with a mocous mem-

Jiz 407,
At this point, the opportunity occurs of
examining an arrange ment of parts which is

brane. The line of junction of these two

. Richard, Thise, Anatomic des Trompes de
1 Uidrus chez la Femme, 1851,
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surfaces may here be traced along the mar-
ain where the tube wall terminates. Here
the peritoneal or outer covering of the tube
may be observed to cease suddenly in the
form of a distincl boundary line, as in the
example represented in fis. 407,  Bot oc-
casionally tim peritoneal coat is prolonged
upon the base of the principal leaflets which
crest the end of the canal, and in that case
a closer examination is necessary in order to
discover the line of union between the mu-
cous and the serous surfaces.

The fimbrice, lacinice (Aaxis), or worsus die-
boli, —The structure and composition of these

endages differ in no respect from those of
the plicee or folds of which they are mercly
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marging are in some cases coarsely crenate,
like those of the tubal plice, while in other
instances they are so finely indented, as to
require the use of a lens for their examina-
tion. The greater number of these fimbrise
are attached to the sides or margins of the
infundibulum by their narrower extremily
only, like leaves thickly clustered on the
bramches of a tree, while the more obtuse ex-
tmmilﬁ of each leaflet is left free, apparently
with the object of increasing the extent of
surfuce of the tube-mouth, which may be
applied to the superficies of the ovary. But
very commonly one or two fiunbriae are ob-
served to be firmly attached by both ends,
while the body extends horizontally in the

continuations.  These fimbrize present many  form of a flattened band among the rest of

varieties of form, but are generally either pe- the fringes, as at fic. 408. d. The backs of

tiolate, lanceolate, or simply filiform. Their these are always covered by a continuation
Fie. 408,

Abdominal ene of right Fallopian tube, from an edull,

{ A fter fiichard.)

a, fimbrize irregularly formed ; oo, bristle passed through an accessory pavilion ; o, horizontal Land

cle ending in fringed processes, probalbd

acress the month of the tube formed I?. one of the fimbrie having both endsz fixed ; &A.
¥ (See

the terminal portion of the Wolflian duct.

nn-

. d0L.

S and explanation.) 4, body of Fallopion fube; & ovary. The tubo-ovavian liganment and fringes ara

well developed in this specimen.

of the serous membrane. It is difficult to
imagine a use for them unless they are placed
there as a safeguard to diminish the risk of
a retrograde movement and escape of the
ovum after it has entered the tube nlullg ane
of the furrows formed between the plica.

The length of the fimbrize ranges from §*
Lo i”. "ﬁle [Jrincllml leatlers, hl:illg con-
tinuations of the 4 — 6 main plice of the tube,
exceed the rest in size, and these, spreading
like rays, form the more salient points of
the fringes, while the intermediate spaces are
filled up by the smaller appendages.

Intermixed with the latter are ofien seen
minute pcdunculatﬂﬂ cysts, and Espmﬁa'il_-,r
litile white hard grains, the size of millet
seeds, first noticed by De Graaf.  Similar
grains are often observed upon the mesentery
of the tube, or attached to the outer surface of
the tube itsclf { fz. 404.).

The Tubo-orarian lipamen! and fringes. —
This so-called ligament (fiz. 408.) consists of
one of the fimbrize, which s almost con-
stantly prolonged wvpon the outer margin or
base of the triangular mesentery of the tube.
Extending in the ferm of a slizht furrow
or channel [ Fz, 404, d and fiz. 405. ), be-
tween the outer extremity of the ovary and the
inner or lower border of the tube, it 15 mar-
gined on either side by a row of leaflets, pos-
sezsing shapes as variable as those which
characterise the rest of the lesser fringes.
These leaflets, as well as the furrow between
them, are backed by a continuation of the
peritoneal fold or mesentery, which, after
enclosing the tube, here terminates abruptly
on a level with its mouth, and thus is pro-
duced the appearance of a ligament, whose
use is simply to preserve the tubal orifice in
contiguity to the ovary; but there 15 no
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reason to think that’ it performs, as the an-
cient anatomists supposed, the office of a
muscle in drawing these parts together.

The length of the tubo.ovarian ligament
determines the distance to which the mouth
of the tube can be separated Irom its corre-
sponding ovary. This, in most instances, 1s
sufficient to permit the tubal orifice to be
easily applied over any portion of the gland
of the same side; so that from whatever
part of the surface of the ovary an ovum is
discharged, the reception of the latter by the
tube is rendered possible by the range of
motion which the mouth of the tube enjoys
in relation to the ovary. The average length
of this ligament, measured from its com-
mencement at the margin of the ovary to the
centre of the tubal orifice is 147,

Structure of the coats or tunics, — The Fal-
lopian tube is composed of three coats : —
viz., 1. an external investment of peritoneum ;
2. a proper coat composed of fibrous tissue ;
and 3. n mucous lining covered by epithe-
linm.

The tube has been already described as
running horizontally within two folds of
peritoneum, formed by the upper border of
the lesser wing, or ala of the broad ligament,
which serves also to form its mesentery, and
to connect it with adjacent parts. This fold
encircles the tube somewhat loosely, and con-
stitutes the peritoneal coat,

Between this coveringand the middle or pro-
per fibrous coat of the tube is found a small
quantity of fine and rather tough connective
tissue, which serves to bind these coats to-
gether.  This intermediate tissue being more
abundant in quantity towards the uterine
end, permits a greater freedom of movement
of the serous investment of the tube in this
region than at the opposite or free extremity,
where, in most subjects, the serous amd pro-
per coats cannot be separated without much
difficulty.

The middle or fibrous coat has been very
generally regarded as containing muscular
fibres, and as having a contractile power.
Santorinl  described external, longitudinal,
and internal ciccular fibres, and his state-
ment has been reasserted by Meckel, Boivin,
vl:lpeml,:umi many others, B_}' Kﬁ]likcr, also,
the middle layer of this tube is regarded as
a smooth muscular coat, composed of a
double layer of fibres. These statements
have been called in question by Robin and
Richard, who assert that there are in the
proper walls of the oviduct only fibres of
cellular tissue and fibro-plastic elements, but
no muscular fibres of organic life. M. Ri-
chard declares that it is impossible to recog-
nise two distinct layers, at least they can be
only artificially produced. The number of
longitudinal fasciculi appears always to ex-
ceed that of the transverse Abres, but these
clements are interlaced in every direction,
both longitudinally and transversely.

The question is important, for unless we
consider, with Haller, that the proper tissue
of the tube resembles the cavernous body off

Eis

the penis and clitoris, and that, as some have
supposed, the tube, when filled with blood,
15 capable of erection, for which conjecture
there appears to be no good foundation, it
is impossible, in the absence of a contractile
fibrous coat, to explain those movements of
the oviduet, which must necessarily occur
whenever the abdominal orifice is applied to
the surface of the ovary — or that peris-
taltic action of the tube, witnessed by DBi-
schoff’ in the Guinea-pig, by means of which
the ova are carried backwards and forwards
within the canal. See p. 611.

With a view of resolving the doubts raised
by these conflicting statements, I have micro-
scopically examined the fibrous coat of the
oviduct in the human subject at different pe-
ricds of life, as well as in several genera of
mammalia, and especially in Simia, Bos, Cer-
vus, and Delphinus. With regard to these
latter examples, I find the evidence of the
presence of a smooth muscular layer, consti-
tuting the middle coat of the oviduet, more
or less decisive in different genera, but the
existence of such a coat was most satisfac-
torily determined in Delphinus phoeana (preg-
nant). Here not only were the smooth
muscular fibres, collected into long bundles,
easily distinguished, but they were still more
distinctly shown at the broken extremities of
the latter, which exhibited the characteristic
fusiform terminations of the individual fibre
in such a manner as to leave no doubt as to
the muscular nature of the tissue forming the
principal portion of this coat, which contained
besides an abundance of nuclear elements and
commeon fibres of connective tissue.

With regard to the human subject, it ap-
pears Lo me that the assertion that the middle
coat of the oviduet contains only fibrous tis-
sue, may have been based upon the examina-
tion of specimens taken from females advanced
in life ; for, applied to such specimens, the
statement is generally true, but in younger
ﬂul}liect:i, and when the proper reagents have
been used, I have experienced no difficulty in
finding more or less satisfactory evidence of
the presence of smooth muscular fibres,
provided only that a sufficiently high power,
and the mode of illumination suitable to the
diserimination of such tiszues, were em-
ployed.

It must be observed, however, that the
condition of this tissue is very variable. In
some subjects, the greater portion appears to
consist of nuclear elements which here and
there are seen intermixed with fusiform fibres
of greater or less length. In other instances,
the tissue is more distinctly fibrillar, the
fibres being collected in bundies consisting of
flattened filaments with distinet fusiform ter-
minations intermixed with bundles of white
fibrous tissue ; while in some, and, T believe,
generally in older subjects, the latter form of
fibre, as just stated, ubounds, and appears to
constitute the principal portion of the middle
coat of the tube.

The arrangement of the fibres constituting
this coat is chiefly in the direction of the
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axis of the tube.  This, indeed, appears to be
entirely so at the surface; but deeper towards
the eentral canal, numerous flat bundles cross-
ing the former at right angles are encoun-
tered, and these become more abundant still
nearer to the mucous membrane, although, so
far as T have been able to trace them, they do
not eonstitute so distinet and separate a layer
as the outer longitudinal stratum.

The general condition of the lining mem-
brane of the tube, and its peculiar arrange-

- ment, having been already described, it is
only needful here to explain the composition
and texture of this coat. This membrane,
althongh commonly regarded as a mucous
membrane, contains  neither  discoverable
glands nor villi. It is composed of a very
delicate pink or white soft layer, consisting
of undeveloped connective tissue, mixed with
numerous fusiform formative cells.

This thin layer is united to the fibrous coat
by a small quantity of submucous tissue,
which is also found lying between the
folds of membrane forming the plica, or
ridges, and serving to connect together the
two layers of which they are composed.

Covering this coat upon its inner surface
is a thin layer of long eylindrical epithelial
cells of a form peculiar to the Fallopian tube,
af which Henle has given a minute acconnt.*
These, which are conical or filiform, are fur-
nished with an oval flattened nuclens, and
have at their broad, unattached end a dis-
tinct row of cilia. These cells may be traced
through the entire length of the tube, from
the uterus to the free border of the fimbrise,
where they gradually diminish in size, and, at
the Emiﬂt of Junetion with the peritoneim,
acquire the flattened form of the eells of
pavement epithelium.

Uneer ordinary circomstances, and when
e OFFans are I]-E‘-illl‘]l;l.-‘1 the canal of the Fal-
lopian tube contains only a small guantity of
.'-sli;_fhﬂ_y viseid mucus, But when death has
taken place during a menstrual period, the
fluid is found to be replaced by blood which
is nsually of a dark colour, and unecagulated.
This fluid presents, under the microscope,
the characters of nnlin:ir_-; I:]mul, with which
numerous epithelial seales, derived from the
walls of the containing tube, are intermixed.

flond veseels and werves. — M. Richard s,
so far as 1 am aware, the only author who
has been at the pains to examine and de-
seribe with anything like minuteness the pre-
cise arrangement and  distribution of  the
blood-vessels HI]F]III}'EI]g the Fnllupi:m tube,
The following is his account, the general
ACCUracy of which I have verified h:,' frl:qr;ont
injections of these vessels.

“ There exists always a special artery for
the tube. Springing from one of the nume-
rous branches of the uterine artery, near the
angle of the uterus, this vessel takes a direc-
tion from within outwards, from the com-
mencement ol the oviduer, as far as the
neighbourhond of the pavilion, deseribine,

¥ Enevclop. Anat. (ren. L.

like the tube itself, a curve, the concavity

of which looks towards the side of the ovary.
The artery, which is lodged in the substance
of the mesentery of the tube, takes a slightly
sinnous course, parallel with the oviduet, and
at the distance of one or two finger breadths
from it. Siluated in the middle of the fla-
mentous cellular tissue, which exists between
the two luyers of peritoneum, it passes con-
stantly behind the organ of Hosenmiiller ; so
constantly, that keeping this relation in mind,
one could immediately, if the neighbouring
organs were removed, distinguish the anterior
from the posterior face of the lesser wing of
the broad ligament. The artery is acecom-
panicd by the two veins of the tube, and sur-
rounded by very delicate nervous filaments.

“ The branches furnished by this artery
are lateral as well as terminal. The lateral
branches are generally three in number, The
first enters the inner third of the body of the
tube, at a distanee of three or four centi-
metres from the uterus ; the second supplies
the middle, and the third the outermost ex-
tremity of the oviduct. These three branches
before arriving at the tube bifurcate, the twigs
resulting lrom which bifurcations are directed
the one to the right and the other to the left
to inosculute with each other. From this
results a series of arches furnizshing branches
to every portion of the body of the tube.
The innermost hifureat t'l:_';hmnc:l'l anastomoses
with a branch derived from the proper artery
of the uterus, so that a well-marked analogy
between the distribution of the tubal artery
and that of the mesentery is here observable.
The terminal division is distributed to the
pavilion. It separates into a greater or less
number of tortuous branches, each of which
goes to supply a fringe of the pavilion ; the
tubo-ovarian fringes also receive each a twig
of the tubal :|rtcrj'. Hunn::tirnmi, huwcver_ H
small branch of the utero-ovarian artery, from
which it is detached opposite to the external
extremity of the ovary, establishes one of the
anastomoses between the uterine and the
utero=-ovarian vessel.  From the -r:um:mritf
of the tubal artery very small branches pro-
ceed to the organ of Hosenmiiller, and to the
neighbouring cellular tissue.™

But ne adequate notion can be formed of
the extreme richness of ::iuplr[]_.' of vessels to
this and the neishbouring organs until, after
a sneeessiul minute injection, the parts have
been dried and preserved in balsam.  Nume-
rons vessels which the opacity of the parts
haed |1|'m'in||5|].' conecaled are then I|rm|g||l;
into view, They are seen running parallel
with the surface of the tube, and mostly con-
verging towards the fimbrize, upon and in

the substance of which they lie as thickly as-

the pile of velvet, previously to their dis-
persion into their final capillary terminations.
It was probably this exuberance of vascular
supply that led some former observers to
imagine that the tube possessed an erectile
tissue, a structure of which the most minute
injections do not suffice to exhibit a trace.
The veins, which follow the same course
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as the arteries of the tube, frequently an-
astomose with one another by transverse
branches, which serve to connect together
the two principal trunks. These gather the
returning blood and carry it into the plexus
of uterine veins placed along the sides of
the uterus.

The lymphatics of the tube have the same
common source as those sapplying the rest
of the internal gencrative organ.

The nerves, which are very slender, follow
the course of the arteries. They are de-
rived, according to Dr. Snow Beck, from the
hypogastric and aortic plexuses.

Fuserions or T Favvorian Tupe.

It has long been determined, with as much
precision as the nature of the subject appar-
ently admits, that the Fallopian tube performs
the double office of receiving the ova from the
ovary, an l.'.mn.'{:}'illg them into the uterus,
and of receiving the spermatic fluid from the
uterus anid conveying it in the direction of
the ovary : the tube itsell’ being, if not con-
stantly, at least generally, the seat of n-
pregnation ; or, in other words, the precise
spot in which the material contact of the
male and female generative elements takes
place.

These conclusions reganding the offices of
the oviduet, are deducible from various oh-
servations and experiments, both of a positive
and negative kind, made upon mammalian
animals, ani the close correspondence which
has been observed between these and similar
observations, so far as they can be made
upon the human female, leads also to the
conclusion that there is little or no material
difference between the mode in which these
offices are performed in man and in the
mammalia generally.

LN
With regard to the demonstrative evidence
furnished by experiments and observations
upon animals, as well as by observations
tipon the human subject, relative to the [pre=
cise offices of the oviduet in the conveyance
of the ova from the ovary, the following
|Jui1rls iy be considercd as established,

The miundibular erifice of the Fallopian
tube, together with the Gmbrie by which
its margin 15 fringed, at the time of the dis-
charge of ova, becomes expanded over o cer-
tain portion of the ovary, the extent of the
surfice covered varying according to the
form and |}|'u[u:u'l'l{u1|; of the infowdibolum
relatively to the size of the ovary.

In some II]III]]IIIElIiII? the eat [or e.‘iul'!'lplr_',
the infundibmlom is sufficiently large to en-
compass the entire ovary, so that an ovum
escaping from any portion of its surface
would fall within the receptacle thus provided
for it, and be conveyed to the orifice of the
tube, and thence into its canal.  But in nany
animals of this class, as well as in man, the
stze of the mfundibulum does not suffice to
cover more than a p::rti:m of the ovary at
any one time, half or a third it may be of the
entire surfuce of the gland; so that in all
these cazes a selection must be made of the
exact spot from which the discharge of an
ovitm 15 about to take place, or else the
ovam would be lost, by falling into the cavity
of the abdomen. That this oceasionally hap-
pens is rendered evident by those cases in
which the infundibulum is glued as it were to
a portion of the ovary by morbid adhesion.
But while the extmmitgi' of the oviduct is
thus i|1mm1.re-.|t[ﬂ_'|.' fixed, the process of ovula-
tion still goes on from all parts of the ova.
rian surface indifferently, so that those ova
only which might happen te be discharged
from the particular spot to which the tube is
affixed, would by any possibility enter its

Fig. 409,

Owary of w woman wh died diering wienstrustion.

The coals of the ovary are attenvated in two places.  Three apertures, & r, two being in juxtaposition,
leacl to as many Graafian vesicles from which ova have been  recently discharged, cscaping  ap-

parently into the covity of the ahdomen.
llg.f morbid  adhesion.
Fall

opian tulse; £, broad ligament. (dd Net.)

The infundibulam is glued to the {hxtmmit';' of the ovary
The tube is distended by accumuolated floid; o, ovary; & infundibulom; £
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mouth, and all the rest would be lost. |1
have already adverted at p. 560. to such an
example, and of this case a drawing is here
suhjoined. In this instance, three ripe
Graafian vesicles had burst on one side of
the same ovary, and had discharged their
ova, while the mouth of the corresponding
oviduct was inseparubly united by morbid
adhesions to the outer extremity of the gland,
and was thus effectually prevented from re-
ceiving any ova except such as might be dis-
charged from the spot to which the tube
was attached.

By what power the mouth of the tube is
directed to the particular portion of the ovary
from which an ovum is about to be discharged
remains entirely unknown, as, indeed, does
also, to a certain extent, the precise nature
of the mechanism effecting this movement.
The part termed the tubo-ovarian ligament
Sig. 404 d) will at all times serve to keep
the infundibulum in contiguity with the ovary,
but by what acency the orifice of the tube is
drawn towards, and its Ambrie become ex-
panded upon, the ovary, eannot be very satis-
factorily explained. These movements can
only be referred to the contraction of the
low form of fibre of which this part has been
shown to be chiefly composed ; and although
it 15 certain that in a great many of the in-
vertchrata, a similar form of contractile fibre
constitutes the sole agency by which their
active and sometimes very rapid movements
are effected, yet this is not commonly found
to be associated with any considerable degree
of movement in the higher animals.

The temporary adhesion of the infundibulum
to the surface of the ovary when an ovum
is about to be discharged, appears to be ef-
fected by the interposition of a slimy mucus,
which possesses sufficient tenacity to require
the employment of some slight force in draw-
ing the parts asunder, and which is furnished,
probably, by those numerous minute folds or
plicee so plentifully covering this portion of
the tube.

It was formerly supposed that this ap-
position of the mouth of the tube to the
ovary occurred only under the influence of
the sexual orgasm ; an inference which was
natural so long as the beliel remained general
that the ova were discharged from the ovary
only as a consequence of sexual congress,
But this circumstance admits of a modified
E.‘[llllll'luliﬂ“. now that the discharge of the
ovum in mammalia is known to oceur during
the “heat,” or that period in which alone the
coitus is permitted by the female. The ap-
position of the Fallopian tube to the ovary
at such times is to be regarded as a move-
ment providing for the safe passage of the
ova to the uterus, and, in regard to time, as
preceding the act of impregnation, although
it might endure until after a fertilising coitus
had taken place, and so the parts would
accasionally be found in such a state of
apposition in an animal killed immediately
or shortly after that event ; thus appearing
to warrant the conclusion that the venereal
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orgasin had been the cause of this movement.
The mode in which the ovum is expelled
from the ovary has been already described
at p. 560. In the form there represented, the
ovum is received into, and is condueted along,
the Fallopian tube ; and, on account of the
interest which attuches to the earlier deve-
lopmental changes occurring here, it has,
perhaps, been more frequently examined in
this situation than in any other portion of
the generative track.  Barry's tables include
the particulars of ninety-three ovula, found
in various parts of the tube in the rabbit,
between 10 and 70 hours post coitum.
Bischoff’s observations were made upon
G0 or 70 ovula within the tube in the same
animal, as well as upon many more in other
mammalia.  Several instances of the same
kind have been already ¢uoted, two of these
being in the human subject; and almost every
anatomical colleetion contains examples of
the human ovem abnormally arrested and
developed in the rube.

In what way the ovum, after its reception
by the mouth of the tube, is conveyed along
that canal into the uterus, is expluined by the
peculiar construction of this part. The tube
being lined longitudinally by slender folds
which divide it into numerous capillary canals,
and having every part of its inner surface co-
vered by cilia, vibrating, according to Henle,
in a direction towards the uterus, appears
admirably adapted for the conveyance of the
minute ovam downwards from the place of
its formation to its seat of normal develop-
ment. The peculiar form of the oviduet,
which is more or less funnel-shaped, especially
in the human subject, further couduces to
this direction of the oyum downwards, while,
in many instances, its course appears to be
alded by that peristaltic action of the walls
of the tube which many observers have
noticed, and of which a further account will
be presently given.

The perod of time occupied by the de-
scent of the ovum through the tube does not
usually exceed a very few days.  This, how-
ever, appears to be a vanable feature in
different mammalia, and regarding which,
even in those animals admitting of the readiest
observation, it appears very difficult to arrive
at definite conclusions, chiefly on account of
the uncertainty belonging to the determination
of the precise moment at which the ovum
quits the ovary.

In the bitch the ovum, after quitting the
ovary, is supposed to remain in the tube
susceptible of impregnation during 6 or 8 days;
and its passage is probably quite completed
in 10 days. In the E’.‘uiu(—.‘u-ll'jig the ovam
makes its passage in a much shorter time, as
it usnally enters the uterus at the end of the
third day. In the rabbit the time is nearl
the same. The oyum, surrounded by a thie
layer of albumen, passes from the oviduct
into the uterus at the end of the third or
beginning of the fourth day. While in the
roe, although the time occupied is probably
longer, yet, at the most, in a few days, the

s owak



FALLOPIAN TUBE OR OVIDUCT — (Fuxctions).

ovum, unaltered in size, as in other cases
where it receives no albumen in the tube,
reaches the uterus, and there, if impregna-
tion has taken place, it remains four and a
half’ menths without undergeing any positive
change. Tn man little is ]gumwn accurately
respecting the time occupied by the passage
of the ovum through the wbe. Only two
instances have been recorded in which the
human ovum has been actually seen in the
tube (see p. 567.), with the exception of ab-
normal cases.

The attempt to determine this point in the
human subject bas generally proceeded upon
acnmparlmn of the eondition of EEI.I".]I’ ava
found in the uterus, or prematurely expelled
from it, with the last known date of mter-
course or of menstruation ; but neither of
these modes of caleulation can afford any
certain information: for it is obvious that
the first can give no more than the date of
insemination {as, for example, when a single
intercourse has occurred), but will throw no
light upon the question of the time which
may have elapsed since the ovum quitted
the ovary, and how long it may have re-
mained unimpregnated in the tube; while
the second mode is rendered equally uncer-
tain for want of more precise knowledge than
we at present possess of the actual relation
in point of time between menstruation and
ovulation, See p. 669,

The analogies which other mammalia fur-
nish justify, to a certain extent, the suppo-
sition, that the time occupied by the passage
of the ovum through the tube in man is not
materially different. But the cireumstance
that, in man, the periods of capacity for
impreznation are not restricted to definite
occasions, to the same extent that they are
in brutes, greatly diminishes the value of any
calculations which might be based upon these
analogies.

We may next examine the evidence by
which it may be shown that the Fallopiun
tube serves, on the other hand, as a conduit
for the spermatic fluid towards the ovary.
That it Fl_!rﬁu-rms this office, in addition to
that of conveying the ova downwards into
the uterus, is abundantly proved by the direct
observations of Prevost and Dumas, Bischoff,
Barry, Wagner, and many others ; whose
experiments serve to show, also, to what
extent the spermatozoa are capable of pene-
trating within the tube, and of retaining their
power of motion there,

Bischoff, after repeatedly finding sperma-
tozoa in active movement in the vagina, and
particularly in the Fallopian tube of the
biteh, thouwgh in this latter situation the
movements had ceased, was so fortunate as
to trace them in an animal that had been
lined on two successive days, and was killed
half an hour alter the last coitus, not only in
the uterus, but also in active motion through
the whole length of the tubes, and between
the fimbrize, and finally in the sac or cap-
sule which the peritoneum forms around the
ovary, and even upon the ovary itsell. Wag-
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ner also found in a bitch, killed forty-eight
hours after coitus, spermatozoa motionless in
the vagina but active in the uterus, in whose
cornua, a8 well as in the Fallopian tubes,
their number and activity conspicuously in-
creased as far as the abdominal extremity,
where they completely filled every fold of
membrane, and were seen moving among the
fimbriz, but none were found in the capsule
or pouch that surrounds the ovary. By
Barry the same fact of the possibility of the
EIJEI"II’I:’IID?‘HII EJ{:IICI.!"H'EiTI. to thﬂ mmost ex-
tremity of the tube, and even as far as the
surface of the avary, has been demonstrated,
Of the latter he gives two instances ; but
that the semmal gni::i does not commaonly
penetriate so far as the ovary may be inferred
from the statements of Prevost and  Duomas,
who could never find them in this situation,
and of Barry, who, acknowledging the ac-
curacy of those observers, soys himself, that
in seventeen out of nineteen instances in the
rabbit, he was unable to detect the spermatic
fluid upon the ovary, and in one of the two
cases in which he had observed it there, the
only evidence of the fact was the presence of
a single spermatozoon.

By no observer, so far as T am aware, have
spermatozon ever been detected within the
ovary of any mammal.

The rapidity with which the spermatic Auid
is capable of reaching and entering the tube
15 sometimes very consilerable.  Bischoff has
observed spermatozon within the oviduct of
the Guinea-piz immediately after the coitus; in
one instance, indeed, he traced them as far as
the middle of the tube, in little more than
three quarters of an hour after that event,
though it had been commonly supposed that
a pericd of nine or ten hours was requisite
for the penetration of spermatozoa to the ex-
tremity of the tube,

The power by which the semen reaches
the oviduct is partly the act of ejaculation,
which may suffice to carry it to the end of
the uterus, partly the peristaltic action of the
uterus anid tubes, in those animals in which
these et have Aexible walls ; partl}', also,
the movements of the spermatozoa themselves,
But the cilia lining the tubes can in no way
contribute to this effect, since their action
would create a current in the contrary direc-
tion to the ascent of the Auid.

Thus it has been shown that the Fallopian
tube, or oviduct, performs the double office
of conveying the ova from the ovary towards
the uterus, and of serving as a conduit for
the passage of the spermatic fluid from the
uterus towards the ovary ; and the conclusion
is ulmost inevitable, that, by these combined
operations, the encounter of the generative
elements will most probably take place at
some point within the tubal canal. Tt may,
however, be objected, that since the sper-
matic fluid bas been known oceeasionally to
reach as far as the ovary, impregnation may
oceur there ; or, on the other hand, that inas-
much as this fluid must necessarily, in part at
least, fill the uterus before it can occupy the
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oviduct, the ovum may not become impreg-
nated until after it has reached the prineipal
cavity of the generative track.

In order, therefore, to determine as nearly
as possible the precise limits of the functions
of the oviducts, it will be necessary to ex-
aming more particularly the evidence, which
serves Lo show, that while the ovary is the
part o which the ovum is formed, and the
uterus that in which it is developed ; the
l"‘:l].lup]:ll'l tube, besides h:."tl:lg,; the conductor
of the ovum from the formative to the reci-
pient organ, is also the seat of the second
st important stepin the process of genera-
tion, namely, its fertilisation.

Here human physiology is so much at faolt
that it :|gslil] hecomes necessary to resort to
the evidence furnished by experiments, and
observations made upon the mammalia ge-
nerally.

Now, one of the most remarkable circum-
stances relating to the generative process in
the mummalia is, that the periods of separa-
tion of the ova from the evary, and of their
passage down the Fallopian tube, are coinci-
dent with the ostrus. Hir:r:lmﬁ', in[lut.::l, has
ascertained, in the bitch, that by the time the
ovum has reached the uterus, or even the
lower end of the oviduet, the period of heat,
or desire for sexual congress, has passed
away, and consequently the opportunity tor
impregnation is lost,  In the Guinea-pig also
it appears certain that the opportunity for
impregnation is already gone by the time the
ovum has lruittud the tube, and has reached
the uterus; for the wstrus is then long
passed, the coitus has long ceased to be
permittc:i, and even the vulva is at this time
again contracted. And although doubtless
these conditions vary in different genera, yet
a variety of circumstances, of which a more
particular account will be presently given,
renders it probable that the rule is general
anmong the ||1:|:|n|||.‘||5:I, that insemination shall
oceur coincidently with the passage of the
ovum down the Fallopian tube.

Next, it may be shown, by the experiments
of Cruoikshank, H:lighlml, Blundell, and
Bischoff, which consisted in :;Iu]igﬂt'lun O
excision of portions of the tube, that when-
ever the obliteration of the canal was com-
plete, and had been effected prior to the act
of copulation, fertilisation of the ovum was
rendered impossible.

These experiments were most satisfactory
when performed on one side only of the ge-
nerative organs, so as to leave free play for
the natural functions of the other; and thus
the negative results obtained on the one half
of the body being set off’ against the positive
ones of the other, served to enhance the
value of both. By such experiments it may
be shown that mechanical obstruction of the
tube, while interferiug in no respect with the
spontaneous separation of the ovum from the
ovary, or its reception by the mouth of the
tube, aml descent as [ar as the seat of ob-
struction (provided indeed that care is taken
in the experiment not to destroy the vascular

supply of the parts), prevents the completion
af the reproductive act, and stops it at this
stage, by impeding the access of the sper-
matic Auid to the ovum,

But the results of such experiments will
necessarily vary according to the time and
place of application of the lizature. Thus
while division or deligation of the tube before,
or cven very shortly after, intercourse pre-
vents impregnation of the ova, yet, according
to Haighton, the same experiment performed
sixty hours after coitus had no effect what-
EVer in illl[jﬂdiﬂg the lIIl,:'I."-E].ﬂI_IIIIL':IIt. af the em-
brye, for in that time the encounter of the
generative elements would have already taken
J::llm'l:,
 But although these experiments may be
tllﬁlliti-:l_'-' \'ilril.'.LI, lI'LL"J.' cannot afford such sa-
tislactory information as may be derived from
the actual examination of the contents of the
tube where natural impregnation has been
allowed to obtamn, especially when these exa-
minations have been conducted with the aid
of the microscope. In this way ay be ob-
tained an amount of collective evidence that
leaves little to be desired for the purpose of
fully elucidating the history of the ovum dur-
ill; that brief but ill:}u_}rtant pnriud which
intervenes between its quitting the ovary and
its entrance into the uterus.  But since an
aceount of the development of the ovum does
not come within the scope of this article,
{ml.],‘ s much of the 5[1|]j|‘;r,'t will be given
here as will be requisite to continue the ar-
gument for the purpose of showing what is
the precise part which the Fallopian tube
takes in the process of impregnation,

There can be no question that the mam-
malian ovum, after an efficient coitus, enters
the uterus in a condition differing in many
important particulars from that in which it
ordinarily quits the ovary. And although a
certain amount of variation is perceptible in
regard to the actual changes experienced by
the ovam in different species, during its pas-
sage through the tube, yet so constantly are
the main fvatures preserved, that the obser-
vations made upon any one species will ge-
nerulely SOETVE 08 N tﬂlL‘ of the rest, amd cer-
tainly the ageresate of these observations,
agreeing closely as they do with one another,
render the conclusion in the highest degree
probable, that changes not very different from
these occur also in the ovom in man,

Barry asserts that *there is no condition
of the ovum, uniform in all respects, which
can be puiuted& out as the pznrlicu'Ear state n
which it is discharoed from the ovary.,” Ne-
vertheless the ripe ovum which is about to
be expelled, or one which has been just
discharged, presents certain well-marked cha-
racteristics, of which the following are the
maost im[mrbmlt.

The ovum is closely invested by a layer of
nucleated cells. These form a portion of the
granular membrane or lining of the Graafian
tollicle in which it is imbedded, and when
the ovum is discharged from the follicle, as
deseribed at p. 560., a portion of these gra-
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nules is carried with it into the mouth of the
Fullopian tube. 4 Ll

In ova which are not guite ripe, these nu-
cleated cells are round, but during the as-
trus, in the riper ova, the cells become elon-
gated and fusiform, having their pointed ends
attached to the zona pellucida or bounding
membrane of the ovum. They present a
elassy swollen aspect, by which the fully ripe

Fig. 410.

Nipe vvwm from the overy.  Guinea-piy. (4

3 & an'ﬁﬁﬂlj Fay Xk
ovia acquire an appearance of being sur-
rounded by rays. This change occurs in
most mammalia, as the dog, rabbit, sheep,
rat, rog, and kangaroo. It is characteristic
of the mature ova, and may be regarded as a
certain sign of their ripeness,
. Corresponding with this external alteration
in the appearance of the ovum, are cerlain
internal changes, of which the chief is the
disappearance of the germinal vesicle.  This
indeed seems to be an almost constant phe-
nomenon throuzhout the mammalia, though,
as to the precise mode, or even time, of dis-
appearance of this important constituent of
the ovum, observers are by no means agreed.
By Barry it was considered, after close ob-
servation, that the vesicle was not dissolved
nor ruptured, as many now suppose, but that
it became lost to observation by retiring to
the centre of the ovum, where it was changed
mn character by an internal process of cell de-
velopment.

wese changes, external and internal, are

the precursors of impregnation, and charae-
terise the ovum shortly prior to and at the
period of its quitting the ovary.

Arrived within the Fallopian tube, the first
alteration which the ovum experiences is the
stripping off of the ray-like appendage of nu-
cleated cells with which it quitted the ovary.
This change results apparently from a burst-
mg and diffluence of these cells, now no
longer capable of serving any useful purpose ;

Hugrp.
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for the conjecture that they might furnish
materials for the construction of the chorion
has ot been supported by any direet obser-
vationg, n the contrary, numerous obser-
vations of Bischoff’ show that this process off
freeing the ovum from its surrounding layer
of cells, takes place very soon alter 1ts en-
trance within the tube, and generally in the
upper thirl.

The ooum on first arr:‘m'ug in the Fallmian Inbe.
The ruy-like dages are nearly stripped off,
[ A frer Hia'ffrﬂﬁ-;
dy 2ona pellucidas b, granulur bodies between the
zona pellucida and yelk.  Habbit,

And now, if the coitus does not obtain,
and no contact of the generative elements
oceurs, the ovam perishes ; observations at
least relative to its further fate are wm]ting_
But should the ovam have become fertilised,
then a noticeable series of changes tukes
place, of which the following are the most
mportant.

The zona pellucida, or transparent bound-
ing membrane of the ovam, having been freed
of its external granular investment, the entire
ovum presents the condition represented in
figure 412, Deprived now of all encum-
brance, the surface of the ovum is In a
condition eminently favourable for the pas-
sage through it of the spermatozoa, which
penetrate readily that soft outer coat, and
thus gain admission to the yelk,

The fact of the penetration of the outer
coat of the ovam by the spermatozoa, which
has been so often asserted and denied, may
now, after much controversy, be considered
as established.  In the mammalian ovum,
this passage may take place appavently
through any portion of the outer coat, just
as it does in the ova of amphibia, and not
through a special pore or nlltrﬂﬁll}'le, such
as exists in the ova of osscous fishes.

Following thiz act of penetration occurs
a change which apparently affords the firse
distinet evidence that the power of the sper-
matozon has been efficiently exerted upon
the ovum. The yelk, which had previously
completely filled the zona, is observed to
have become contracted, so that an inter-
space is left between it and the zona, termed
by Newport, who has carefully watched its
formation in the ova of amphibia, the “re-
spiratory chamber.”  Such a retiring of the
yelk, so as to leave an interspace between
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the latter and the zona pellucida, which in-
terspace is filled by a transparent fluid, has
been noticed in many mammalia, as the
Guinea-pig, rabbit, &c.

Fhe opwm o fitle more advanced in the fube.  (Ajfter
Fiachafll)

The sarface is perfoetly smooth.  Spermatozon
have penetrated the =ona pellucida.  The respira-
tory chamber is formed betweon the Intter and the
yelle. The rotation of the velk has commenced, as
indicated by the arrows, The granular bodies ::I|r:~
pear preparatory to the segmentation of the yelk,
Several of these stages are seen commencing m the
preceding figure.  Rabbit.

This change is preliminary to another oc-
currenee, which has been observed in the
ova of many animals, both vertebrate and
invertebrate, viz. the rotation of the yelk
within the interspace just described ;— a ro-
tation which is effected by the aid of cilia
clothing the surface of the yelk.

About this time may be observed one, or
werhaps two, small granular bodies, whose
ormation has given rise to many and varied
speculations regarding their signification and
use. They occupy a portion of the space
between the }'cllc and zona pellucida, and
appear to be common to the mammalian
ovum and that of other classes. The most
probuble supposition regarding their use con-
nects them with the division or cleavage of
the yelk which follows their appearance.

Whatever doubts may be entertaimed as to
the dependence of the phenomena already
described upon a preceding act of impregna-
tion, all question 15 set at rest at this point,
by the direct experiments of Newport, who

The oonne sell more advanced in the fube, (Afier
Bischoff)
The first stage in the sepmentation of the yelk
has taken place. Rabbit.
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ascertained beyond doubt, that segmentation
of the yelk is the result of impregoation alone,
and that it never takes place in the unim-
pregnated ovum.

This segmentation of the yelk consists in
a spontancous cleavage of that body, at first
into two, and then into four, equal parts; the
process of division continuing in geometric
progression until the whole is broken up into
a mass of finely nucleated particles, between
which the original sperm-force is probably
cqually divided.

Segmentation of the yelk of the mamma-
lian ovum has never been cobserved in its
commencing stages anywhere but in the tube.
The extent to which 1t proceeds before the
ovum quits the oviduct to enter the uterus
appears to vary in different species. Bischoff
never saw more than four yelk-divisions in
the ovum of the Guinea-pig by the time that

The ovum from the lower or wtering end of the
Fullopian tube. ( After Bischoff.)
The yelk exhibits four divisions. Rabbit.

it had reached the lower portion of the tube ;
and it is probable that a further division into
eight parts occurs in the extreme end of the
tuct, since, in the next condition of the ova
found in the uterus, the yelk exhibited 12
— 16 divisions.

The only remaining change in the condition
of the ovum during its residence in the ovi-

The additi [ alfmen i the fower
r?n:.r n}ﬁ;:ftuwﬂﬁw M{;rmin the mﬁ?tj:i
{ After Bischaff.)

The yelk exhibits eight divisions.
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duct, which it is necessary here to notice, is
the addition, sometimes, of a thick layer of
albumen around the zona pellucida, which is
formed upon it in the middle and lower por-
tions of the tube. But this is certainly not a
ponstant, and apparently not even a common
occurrence. It oceurs in the rabbit, but not
in the bitch, Guinea-pig, or roe. ]

These are the Igrim:ijm and more obvious
changes which the ovum experiences in its
passage down the Fallopian tube until it
enters the uterus, BSo regular is the order
with which they succeed each other that
particular portions of the tube may be as-
signed as the seat of each oceurrence. Thus
the first, or upper third of the oviduct is
appropriated to the reception of the ovum,
which, soon after quitting the ovary, is here
deprived of its adventitious covering of nu-
cleated cells, and is thus prepared for the
full operation of the spermatozoa, whose
active movements in this part of the tube
have been frequently noticed. Here also
spermatozoa have been frequently seen upon,
and even within, the ova; and here the first
changes characteristic of the commencing
operations of the sperm force, such as the
formation of the respiratory chamber, and
rotation of the yelk, may be noticed.  In the
middle of the tube the ova commonly exhibit
still more decided evidences of impregnation.
The cleavage of the yelk has already com-
menced, and one or more granular bodies
occupy the space between it and the zona.
The ova found in the lower third, except
those which may be destined to perish, al-
ways show unmistakable signs of impregna-
tion, of which the scgmentation of the yelk,
now advanced to the production of 12—16
divisions, is the most expressive.

If the views of Bischoll be correct, it is in
the upper third, or at farthest in the middle
of the tube, that impregnation must oceur,
unless indeed it takes place at the ovary.
For in the lower end of the tube the more
definite developmental changes of the ovum
occar, or otherwizge the ovam peﬁshes. In
the dog and Guinea-pig, by the time the ovum
has reached this spot, the astrus is past, and
the animal will no longer permit the coitus.#

Connected apparently with some of the
foregoing steps in the process of generation,
though it does mot appear precisely with
which, is a phenomenon described by Bis-
choff as occurring in the Guinea-pig. Several

* Pouchet (L'Owulation Spontande) places the
geat of impregnation lower down in the eviduet,
He azserts that it is only about the middle of the
tube, or more particularly in its lower poriion, aul
even in the eavity of the uwterus itsclf, that the
material contact of the ova with the spermatozoa
can occur.,  And he regands the passage of the
semen as far as the extremity of the tube, and its
arrival at the ovary, as an * excessively rare ano-
maly.”  Dut these statements ase based upon ex-
aminations directed only to the detection of the
presence of spermatozoa in the oviduet, and are not
connected with microsecopie obzervations of thosae
developmental changes in the ovam, which are in-
disputabily the results of impregontion, and of which
an account hns boen given in the text,
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times Bischoff had the good fortune to ob-
serve with alens, and also under the micro-
scope, a peristaltic action in the walls of the
oviduct, by which the contained ova, visible
through them, were moved backwards and for-
wards. The ova appeared to be surrounded
by a transparent fluid, in which they floated.

Now, such an observation is interesting,
when viewel in connexion with two circum-
stances, specially observed and proved by
Newport, namely, that in the artificial im-
pregnation of the ova of amphibia, although
the process of impregnation is comntenced at
the instant of contact of the spermatozoa with
the ova, yet a certain duration of contact is
essential to its completion,  And further, that
although an exceedingly minute quantity of
spermatogoa suffices to impregnate the ovum,
yet impregnation takes place more tardily
when the number is extremely limited than
when the number is in full abundance ; while
when the quantity is reduced below a certain
amount, or the duration of contact is limited,
then the phenomenon is incomplete, and
partial impregnation, evidenced by imperfect
segmentation of the yelk, and arrest of the
further stages of development, is the in-
evitable result.

Since, then, it cannot be supposed that a
less perfect or complete contact of the ova
with the spermatozoa is neediul to their im-
pregnation in the higher than in the lower
vertebrata, there seems to be good ground
for -CDI!jEl:EI]I.’]l‘Ig that this I'II".‘\I.’!H'.i;I.I' ]:]L"I'iﬁ.tiliﬁc
movement in the walls of the Fallopian tube,
which has been noticed also by other ob-
servers, may have for one of its objects the
more perfect commingling of the two gene-
rative elements, the spermatozoa and the ova,
which, proceeding as they do in opposite di-
rections, and encountering each other in some
portion of the canal, would thus be carriced
backwards and forwards, and thus a certain
permanence of contact, such as Newport has
shown to be necessary in the amphibia, would
be insured to them. And this supposition
may be further strengthened by the reflection
that while an onward movement in cither di-
rection would serve for the conveyance of
each element singly along the tube, a back-
ward and forward motion alternating could
only retard either or both processes, and that
there could be only one apparent advantage
in such retardation, namely, the retention of
both elements for a longer or shorter time in
permancied of contact.

To sum up the offices of the Fallopian
tube, the following may be said to have been
with certainty ascertained to belong to that
division of the generative organs: To re-
ceive the spermatic fluid from the uterus
and convey it upwards through the entive
canal, and as far sometimes as the ovary ;
To receive contrariwise the unimpreznated
ova, as they are discharged from the ovary,
by means of its expanded open mouth, which
in these cases, where the entire ovary cannot
be grasped, is guided, by a process hitherto
unexplained, to select and apply itself to that
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pacticular spot from which the ripe ovom is
about to be expelled ; to convey the ovam
in a direction opposite to the course of the
fertilising fluid, so as to ensure the meeting
aned eommingling of the generative elements,
an event Lo which the limited calibre joined to
the peristaltic action of the oviduct probably
in a1 great degree contributes ; to afford pro-
tection to the ovun during that brief sojourn
in which the first effects of fertilisation are
manifested upon its constituent parts ; to
aid probably in certsin changes which are
operated upon the surface of the ovam, con-
sisting first, in all cases apparently, in a strip-
ping off of the adventitious covering with
which the ovum is invested on entering the
tube, and secondly, in some instances, in
the addition of certain materials which in-
crease slishtly the bulk of the ovum ; and
lastly, in transmitting onwards the ovum, so
altered and prepared for more complete de-
velopment, to the cavity of the uterus, or in
conveying away those which, for want of
impregnation, are destined to perish.

L-. reference to these conclusions regarding
the offices of the Fallopian tube, which the
present state of physiology appears to war-
rant, the question here naturally arises, how
fir they are applicable to the female of man,
or to what extent her case may be viewed
az exceptional on account of certain differ-
ences in her organisation and habitudes.

One of the most observable of these dif-
ferences is the absence of that marked dis-
tinction of periods alternating with each other,
such as are shown in a greater or less degree
in the females of most mammalia in regard
to the activity of the sexual functions,

That these alternating periods of desire
and aversion to the coitus are strictly sig-
nificant of corresponding temporary states of
phy=ical capacity and incapacity for concep-
tion, is placed beyond doubt, by the results
of examination of the internal organs and
their contents at these respective periods.

In those animals in which the westrus re-
turns at short intervals, the male generally
remains potent at all times. The temporary
1'|:i_:-.me:‘lL}' is on the side of the female, and
oceurs in the inferoals between the successive
acts of ripening and discharge of the ova from
the ovary, together with their passage down
the tulie. It has been shown that during
these events only will she receive the male,
and therefore, on that account also, is con-
ception then only possible.

This circumstanceis rendered more striking
in animals in whom this interval iz longest,
a3 in the roe-deer, where the mstrus returns
only once annually, and in whom the capacity
for procreation is limited to a few weeks, for
the reason stated by Bischoff, that then the
ovary contains ripe ova and the testes ripe
semen, and at no other time,

But in the human female, whatever views
may be entertained regarding the connexion
of a separate act of ovulation with each
menstrual period, it is certain that here a
marked wstrus is wanting, amd that although
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the capacity for impregnation is apparently
greatest aboot the times of menstruation,
yet, notwithstanding the assertions of those
who maintain that there is a perpetual recur-
rence of temporary incapacity for procrea-
tion, there is no T::,'.ri{:d at which the |]4:."i’|.|thj'
human female can be shown to be positively
incapable of conception during any part of
menstraal lifie.

It may, however, be asked whether the oc-
casiona} occurrence of impregration durine
an intermenstriml I'.H.'-‘,:I'il_]l:L at a date more
distant than uwsual from the last menstrual
act can be explained consistently with a strice
interpretation of the law that menstruation
and ovulation are contemporanecus acts.

This appears to be reconcilable with the
circumstance that although these acts, so far
as observation has yet gone, are very fre-
quently and perbaps usually coincident, yet
exceptionally an ovum may be emitted durin
an intermenstrual period, the spening a
not the time or the act of emission of the
ovum being probably the essential feature, or
that the ovum, supposing it to have been
emitted (rom the ovary at the time of nwen-
struation, may possibly remain in the tube
susceptible of 1mpregnation longer in the
human female than in the mammalia gener-
ally, or may even be impregnated after reach-
ing the uterus. #

Fhat the Fallopian tube in the human
subject is, occasionally at least, the seat of
ill]]ll‘l.,‘gl]llti.{)]‘l; 15 demonstrated by the oceur=
rence of the tubal form of extra-uterine ges-
tation ; while the numerous examples already
quoted of other mammalia render it highly
probable, by analogical reasoning, that this is
the wormal seat of that function in man.

That the first encounter of the generative
elements may also take place either in the
uterns of upon or even within the ovary, is
plainly possible. That it occurs sometimes at
or near the ovary is evidenced by the varieties
of extra-uterine gestation termed ovarian and
ovario-tubal. It is even possible that, in
some of these, insemination may have been
s0 coincident with the spontanecus opening
of the Graafian follicle, that the spermatozoa,
penetrating  further than wvsval, may have
reached the ovary at that precise moment
when a passage had been prepared for the
ovum, and some may have actually passed
into the follicle and have impregnated the
ovum there. No argument certainly can be
opposed to this on the ground of |]':h}'=ﬁnal
impossibility 4 ; while, on the other hand, it
is also conceivable that impregnation may be
delayed until after the ovum has entered the
uterus, as in the case just suggested of a
fertilising coitus occurring later than usual
after the menstroal period ; but I am not
aware of any good anatomical or physiological
reason for regarding the uterus, as by pre-

* These points are mofe fully considered under
the head * Menstruation,” p. G658, ]

% See the argument reganding the anatomical
evidence for this form of gestation at p. 586
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ference, the seat of normal impregnation ;
while such a view is opposed to those nu-
merous observations upon the mammalian
ovum generally, which show, that before the
ovum quits the oviduct, the developmental
changes in it are already advanced many
stages, while, by the time that it arrives at
the uterus, the opportunity for impregnation
has already passed away for that occasion.

DEVELOPMENT OF THE Farrorian Tune.

Whatever difference of opinion may exist
regarding the origin of the excretory duct of
the male generative gland, there appears to be
no doubt, that in birds at least the correspond-
ing part in the female has its commencement
in o structure which, ns soon as it con be
recognised as a distinet tube, is altogether
separate from the Wolffian body. This is
called after its first observer, the duct of
Miiller # ( fig. 400. g).

The maode of origin of this duct has been
already partly described in the account which
has been given of the formation of the Paro-
varium (p. 504.). Its development may be
most conveniently traced in birds, where it
can he Eﬂ;‘iil}f shown that the oviduet is not a
metamorphosis of the excretory duct of the
Wolffian bm]}r, bt may Ly tliﬁtillgllishr}tl |_}'illg
near it, in the form of a tolerably thick tube ;
which at first ends in a closed extremity, but
afterwardz exhibits a wide orifice. It runs
along the outer side of the Wolffian body,
while itz infundibulum, which 18 soon distin-
guishable, extends beyond and is entirely se-
parate from that body. :

The oviducts appear from the first in the
torm of white eylinders on both sides. They
do not grow from below uwpwards, but are
formed in their entire length from the com-
mencement ; nor are they constructed out of
a membranons lamina, rolled together, as
Meckel supposed ; but are in the beginning
solid, and become gradually hollowed out into
a tube. In this way also is formed the infun-
dibular opening of the tube into the abdomi-
nal cavity.

Two oviducts exist originally in all birds,
but as in this class the right ovary shrinks
and disappears, so the right oviduct becomes
lost, by gradually contracting and shortening
from above downwards, §

In mammals, before the distinetion of sex
becomes apparent internally, there is scen,
running along the Wolffian body of each side
in every embryo, a duct, which, according to
Miiller, may represent either a vas deferens,
or an oviduct. These ducts lie upon opposite
sides of the germ glands, which may become
alterwards testis or ovary.

Soon afterwards the internal organs begin
to exhibit a distinetion of sex, This is indi-

* Bee Miiller's Bildungsgeschichie der genita-
liem. Diisseldorf, 1830,

1 Prof. Quekett has pointed oot to me, in the eol-
lection of the Royal College of Surgeons, a remark-
able preparation by Mr. Tegetmedr, in which the
right oviduct is developed in the common fowl,
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cated in the future male by the duct, which
runs along the outer side of the Wolffian
body, sending off a white granular projection,
extending towards the testis, which is met by
a similar projection, given off by the upper
end of the testis, and these two by their
union form the rudiments of the epididymis,
SIJ tI]Ht i!l tIIL' Il:lilll.l I]'IHIIHIIEI:I EL INEwW Q'U]I]I-L'Ii(]ll
is established between the duct, which after-
wards becomes vas deferens, and the testis,
without any ageney from the Waolffian Laody,
but through the development of new material.

In the female these projections are wanting,
both from the excretory duct amd from the
ovary. The latter remains attached only 1o
the Wolffian body by a simple fold. The wp-
wr end of the duet, which runs over the

Volffian body, projects somewhat beyond that
body inferiorly, and terminates here in a glo-
bular swelling, in which an aperture is formed
at a later period.

As the Wolffian body becomes atrophied
the portion of the duct which takes its course
over it, and which was i]r::!."tom-'.l_}r slmight___
begins to be tortuons in the male, while in the
female it remains straight, but becomes wider.
Out of corresponding portions of the duct
are formed, in the male, the head of the epi-
didymis, and in the female the wmlimdibular
end of the tube, while the inferior free por-
tion of the duct, after it has guitted the
Wollian hud}' becomes converted, i the male,
into the vas deferens, becoming at the same
time morve and more clongated ;3 but in the
female the corresponding portion of the duet
is transformed inte the inferior division of
the wube, or into the cornu of the uterus.*

In this stage of its development the ineci-
pient Fallopian tube is only beginning to be
recogznisable. It eircumseribes the diminish-
ing Wolffian body on its outer side in the
form of a bow. Above the superior opening
extends beyond that body, while below the
short free portion becomes conjoined with that
of the opposite side to form a single tube.
These ducts have throughout the same breadth
upr to their union with each other,

A division of the duct into uterus or corm,
and narrower ]".'l||u[rim| tubie, is still nowhere
perceptible, and the place of this latter divi-
sion 15 only as yet indicated by the addition
of the substance which afterwards becomes
ligamentum rotundum.  Between the oviduct
and the ovary lies the atrophied Wolffian body
ol a dirty yellow colour, in part surrounding
the ovary ; but I]utwithﬁt:l.mﬁl'lg this conti-
guity the tubuli of the Wolffian body form no
union between the Fallopian tube and the
ovary, The duct, or future Fallopian tube,
which had previously preserved a perpendi-
cular direction, now takes, with the rest of
these parts, a more sunken position.  But it
still lies close to the Wolflian body, from
which it is separated by a narrow fold of
peritonewm.

* The researches of Keolelt npen this subject
have bLeen alremly explained under the head of
development of the Parevarium,

RE 3
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Fig, 416.

Fenito-urinary organs of a foetal sheep,  (After J.
Y org Mﬂwﬁﬂ eep. (Aft

a, kidneys: b ureters; ¢ ovaries; o, Wolffian
bodies; e, uterine cornua and Fallopian tubes;
£ infundibular end of the tubes; g, minlc portion
of the uterus

In older female embryos the Fallopian tubes,

now more completely formed, are thicker and
exhibit a somewhat undulating outline. The

Fig. 417,

Taternal gemerative organs of w fietal deer.  (After
o Mirﬁ,:-.} s 4
o, midhdle portion of the uterus; & cormnas o Fal-
lopian tubes or oviduct; & ovaries; e remaing of
the Wolllian bodies.

Wolffian bodies, much reduced in size, may
be found lying in a duplicature of peritoneum,
between the ovaries and the oviducts. The
inferior portion of the latter becomes wi-
dened, and the division between the tubes

Fig.

amid the horns, or cernna, of the uterus is
establishied ; although the tube still rewains
relatively very broad, even up to its abdomi-
nal end.

In the human subject the opportunities for
observation upon very early embryos being of
not very frequent occurrence, the foregoin
changes have not been so accurately trac
in the first stages as in the embryos of
birds and mammals ; but all the examina-
tions which have yet been made lead to
the conclusion that the Fallopian tube has
its origin in a duct similar to that already
described.  This, with the rest of the in-
ternal organs, is sufficiently developed by the
third month of utero-gestation to leave no
longer any doubt as to the sex. By this
veriod the oviduets have nearly acquired that

orizontal position which, from the fourth
month onwards, becomes a more marked cha-
racteristic.  In embryos of the fourth month
the tubes run parallel with the now horizon-
tally placed ovaries, whose elongated form
corresponds with the tube in the greater por-
tion of its length. By the end of this month
the abdominal end of the tube is seen to be
witde open, and traces of the fimbrie are dis-
coverable in its already fringed margin. The
lower ends of the tubes are still not so com-
pletely united but that an indentation is per-
ceptible at their point of junction, giving
evidence of the still bi-corned condition of the
uterus. From this period onwards the proper
structure of the tube wall anears to grow with
greater rapidity than the fold of peritoncum
by which it is invested ; so that in advanced
embryos, and in the fotus at term, the ovi-
duct is usually found of a tortuons or
serpentine form, its windings being easily dis-
tinguishable through the peritoneal sheath,
The tube now wmuch exceeds the ovary in
length, and its infundibulur end is l}llﬂtltii.!’u"j
margined with delicate fimbrize (fiz. 418.).

418.

Cl L]

Lerus and appenduges of human ficlus af term. (o fter Richard.)

iy ]J-'l‘-'-l_liﬂli of the left side; a, the same of the right side {below it, in this specimen, is the remark-
alile wariety of two separate accessory pavilions b and o) d, Fallopian tube, exhibiting numerous
simuosities in ita outer half; £ round ligament ; ¢, ovary.

ApvopMar Axatony oF THE FarLoriax
Tune.

Defect and Twperfect Development. — Ab-
sence of the Fallopian tube is of infrequent

occurrence, and is nsually observed in cases
where there is a coincident deficiency of the
uterus or ovary.* But when the two latter

; * Meckel, Handbuch der Patholog. Anatomic,
L L
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organs are ectly formed it is exceedingly
rar:g:tc ﬁndﬂﬁuienq of the aviduct.

The oviduct may be deficient either upon
one or both sides. Heusinger # has recorded
an example of deﬁcinnt&r of the ovary and
Fallopian tube of one side.

Chaussier ¥ met with a remarkable ex-
ample of a woman who, notwithstanding the
absenceof one ovary and tube, and even of one
side of the uterus, bore ten living children ;
and whose death shortly after her last con-
finement afforded him the oppartunity of
ascertaining this peculiar condition of the
parts.

After the observations which have been
made regarding the function of the Fallopian
tube, it is hardly necessary to observe here
that deficiency of both tubes will be neces-
sarily productive of permanent sterility ; al-
though absence of the tube of one side, as in
the case of Chaussier, just quoted, need not
entail any such consequence.

Unusual shortness of the tube and the
abzence of the fimbrinz have been also ae-
counted as causes of sterility ; but the former,
if associated with a very short lizamentum
ovarl, would have no such effect, and conld
be only accounted a relative deformity when
the ovary is placed at an unusual distance
from the wterus, so as to be beyond the grasp
of the infundibulum ; while the latter pecu-
liarity, as already shown, may be merely the
result of age.

Pecwliaritics of Consiruction. — Several Pu-
vilions on the same Tube. — M. Richard, to
whose researches regarding the Fallopian
tube reference has been alrcald}r made, has
pointed out a previously unobserved condition
of this part. In examining the appendages

Fiz.

Gl5

of the uterus in thirty women, he met with
no less than five examples of this singular
formation, which he thus deseribes -

* At a distance varying from several millime-
tres to 2 or 3 centimetres behind the normal
pavilion, are observed upon the course of the
tube one or more accessory pavilions, formed
like that which terminates the oviduct, of a
mucous membrane divided into fimbrize.
When the fringes of this pavilion are floated
under water, they are observed to be pierced
by an aperture leading into the canal of the
tube ; and a probe introduced into this orifice
may be made to escape either by the ostium
abdominale, or by the ostium uterinum, ac-
cording to the direction in which it is passed.
Thus, then, the canal of the tube ean, in
certain cases, open into the cavity of the
peritoneum by several distinet orifices.”

The first of M. Richard's cases occurred
in an aduelt, and is represented in fz. 408,

“There is a normal pavilion of somewhat
irregular form, and below it, at several milli-
metres distance, a small opening, surrounded
by two small fringes, covered on their inner sur-
face by mucous membrane ; while the serous
membrane terminates abruptly on their outer
surface as in the true pavilion. A probe
introduced escapes by one or other orifice
indiscriminately.”

The second example (fiz. #18.) occurred
in a feetus at term.  The tube of the left side
terminates in a single pavilion, but that of
the right, besides its terminal pavilion, ex-
hibits also two little secondary pavilions, com-
municating each by a special orifice with the
canal of the tube.

But the most interesting example is that
shown in fig. 419, from a woman who aborted

419.

i

' FErtremily of Fafloptan fube (humon)) having fuo pavifions, (Ajfter Nichurd.)
a i, fimbrim of the terminal or normal pavilion, exhibiting an unusual rchness of folds ; &8, accessory

pavilion in the side of the tube, having two distinct orifices separated by o valvalar folil; eo, o brisile
introduced at the terminal pavilion cscapes by one of these lateral orifices, but caonnol be made to pass
out by the other, or to enter the uterus on account of the valve; dd, a seeonid bristle introduced from the
lower e of the tubse ezeapes by the other orifice of the accessory pavilion, but connot be mude to pene-
trate as far as the t.ermi.rml infundibulum.

at the sixth month. The terminal pavilion,
represented here of the natural size, exhibits
a richness of fringes and folds rarcly scen.

* Heusinger's Zeitschrift fiir die organische Phy-
sick; 11. 2.
Busch, Das Geschilechisleben des Weilwes, 1

IV, p. 348. ki
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Below this large pavilion is another, the
frinzes of which are large and floating.  This
abnormal pavilion exhibits two orifices se-
memcl from each other by a valve, which,
einz prolonged into the canal of the tube,
interrupts all communication between that
part of the canal placed above and that below
it. The valve is formed of a fold of mucous
membrane. A probe introduced by the ab-
dominal orifice of the tube escapes by one of
the two orifices of the supernumerary pa-
vilion, whilst one passed from the uterus
appears at the other orifice of the same
accessory pavilion.

M. Richard points out a very important
influence which these abnormal openings may
have upon the functions of the oviduet. An
ovum having entered the terminal pavilion,
if while endeavouring to gain the uterus it is
directed along the wall of the eanal which 18
opposite to the accidental opening, it will
reach the uterine cavity; but if, instead of
coursing along the wall opposite to the so-
lution of continuity, it descends along this
wall itself, then it will almost inevitably escape
by this abnormal orifice, and will fall into the
peritoneal cavity. Now, if this ovum has
not been fertilised, nothing remarkable will
ensue upon its escape into the peritoncum ;
but if the contrary, then it is possible that
the fertilised ovam having escaped from the
canal which should conduct it to the uterus
will give rise to an abdominal pregnancy. .

Displacement of the Fallopian Tube, —This
is, perhaps, one of those conditions of parts
which would be the least likely to be detected
during life, and it may on that account have
been often overlooked. It is of necessity
associated with displacements of eertain other
organs, whenever such displacements oecur ;
as, for example, with prolapsus inversion and
retroversion of the uterus.  In extreme pro-
lapsus or procidentia uteri the tubes, along
with the ovaries, are carried down and occupy
a position on either side of the prolapsed
orzan, and between it and the walls of the
inverted vagina, while in inversion the tubes
are contained in the pouch formed by the
reversed uterus.*  In this lateer case the rela-
tive situation of all the parts is so altered
that the uterine orifices of the Fallopian tubes
may be sometimes discovered as forming
ablique openings in the upper part of the va-
gina.f But displacement of the Fallopian tube
may occur alone, and constitute a true her-
nia, Such an oceuwrvence is recorded by M.
A. Bérard.] In this case the displacement
took the form of a crural hernin, which was at
first reducible, but after gradually increasing
in size it could be no longer redueced. As
fluid was distinguishable within the hernial
sac a puncture was made, but peritonitis
ensued, followed by deaih; and upon exami-
nation it was found that the sac contained
nothing but the hypertrophied Fallopian tube.

* Ser figs. 470 and 471,

t Patholog. Bluseum, Roy. Coll, of Burg. Lond
No, 2654,

I Revae Mélicale, Mai 1539,
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Meissner® has collected three other eases
of hernia of the tube, one of which was con-
penital,  These are all instances of inguinal
hernia of the tube. In the “Journal fiir
Geburtshelfer +  an instance of displacement
of another kind is vecorded. The left Fal-
lopian tube had escaped through a rent in the
walls of the vagina near the os uteri, and
descended as far as the labia, so that the fim-
brize could be easily distinguished during life.

The most common displacements of the
F:Ill::l}'li:ul tubes are those which result firom
adhesions consequent upen inflammation of
their peritoneal coat. Such adhesions con-
stituted by bands or extensive surfaces of fulse
membrane, tie down the tubes to surrounding
parts, and in most instances effectually pre-
vent the performance of their proper fune-
tions ; as where the tubes are asdherent to the
uterus, the sides of the pelvis, or the bladder
or intestines. But the union is most com-
monly found to have taken place between
the extremity of the tube and some part of
the surface of the ovary, so that these are
inseparably united together { fz. 409.) and very
fIquauntly in some abnormal position

20,

Obfiteration of the Fallopian Tube, — In
advanced life a matural contraction of the
tube takes place, and the fimbrize also di-
minish and lose their luxuriance of form ; but
it rre11L|e11tl:,' |1=I|1[li‘-"$ that, il'Ll'Jl!p-El!l.(]E‘l'lﬂ_‘l.l‘ of
these natural changes, and even at an early
period of life, the tubes are found nearly or
entirely obliterated. Suoch obliteration may
be oceasioned by tumefiction of the lining
membrane of the tube, or by a collection of
inspissated mucus in some part of the canal ;
or the entire calibre of the tube may be ob-
literated by cellular formation (atresia tubee ).

Occasionally calcareous concretions have
been found obstructing the tube; and the
same result has been produced by growths of
a malignant kind.

The occlusion, however, is generally con-
fined to the abdominal end of the tube. In
these cases, usually, the imbrie are destroyed,
the opening into the abdomen is completely
closed, and the tube ends in a blunt cul-de-
sac. Such a condition of parts is generally
associated with an enlarged and tortuous state
of the tube, the walls of which are usually
thickened, and its canal filled with fuid.  In
such cases the obliterated end of the tube
may remain free and unattached, but it is far
more often found united inseparably to the
ovary. This junction of the tube with the
ovary by artificial adhesion is the most com-
mon of all the morbid conditions of the ovi-
duet. It has been supposed by some to be
the result of certain hbidinous habits and
practices ; but this conjecture is not supported
by any statistical evidenee.  The explanation
siven by Rokitansky, that this form of adhe-
sion results usually from an extension of ca-

g’

* Thie Frauenzimmer Krankheiten, Leipeig, 1643,
Td. I1. p. 208.
1 Frankfurt w. Leipzix, 1787,
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Fig. 420,

The Fallopian tubes ticd down by jolse membranes bo the ovaries and adfacond stractures,  (After Hooper.)
a, uterns; &, Fallopian tubes (the infundibula obliterated ) ; o, ovaries; ce, bands of fulse membrane.

and infiltrated ; their mocons membrane is
variously reddened, discoloured, excoriated,
soltencd and everted at the fimbriated ex-

tarrhal inflammation along the lining mem-
brane of the tube, which, spreading to the
fimbriated extremity, gives rise to peritoneal
inflammation in the vicinity of the orifice, so
that the free terminations of the tube are
bound down to the adjacent parts, scems to
offer the truest explanation of the nature and
origin of this peculiar condition of the parts.
Hee fig. 400,

In some of these cases, however, there ap-
pears to have been something more than a
mere process of exudative inflammation at
work, The parts upon examination appear
to have become blended by a combined pro-
eess of ahsa;ptian of the imbrime, and at the
same time of firm agglutination of the infun-
dibular base to the surface of the ovary ; so
that it may be difficult to find any precise line
of demarcation between these parts, except
that which a difference of colour may furnish,

Hyperemin or congeslion of the tissues of
the tube is very commonly observed. It is
apparently a normal state during  healthy
menstruation, but may be regarded as morbid
when associated at other times with deep
congestion of the uterus and ovaries,

A state of hyperzemia of the tube has been
found associated with effusion of blood into
its canal, and the escupe of a portion of this
fluid into the abdomen through the infundi-
bular orifice.

Hyperazmia of the tube occurs as a semi-
normal condition in cases of tubal preznancy.

dnflawnatory lesions of the tube may pre-
sent the characteristic conditions of acute or
of chronic inflammation. The former is com-
monly seen in eases of puerperal metro-peri-
tonitis, where the in!‘?ﬂmmntinn attacking
usually the uterns first has extended to the
ovaries and tubes,  * The tubes are tumified

tremity. The passage of the tube is dilated,
especially at its outer end, and flled with
various products, purulent and sanious fluids,
and in uterine croup with coagulable lymph,
assuming the shape of a tubular coneretion,
the exudative process having extended from
the uterus to the tube,” *

But more commonly the traces of inflam-
mation are found in the peritoneal coat, which
highly congested and covered by flakes of
lymph, partakes in the general inflammatory
condition of the adjacent serous surfaces.

In the non-puerperal state, or as a sequel
of puerperal affections, inflammation usually
takes the form of catarch or blennorrhaea of
the mucous membrane of the tube. The
usual evidences of such an affection are, a
certain amount of tumefaction of the mucous
lining, with thickening of the delicate plice
covering it, and dark congestion of the capil-
lary vessels. Within the tubal canal are found
collections of mucus variously coloured, being
sometimes viseid, or oceasionally cream-like,
yellow and puralent { g, 421.).

The chronie inflammations of the serous
coat of the tube, which result in varicus ad-
hesions of this part to surrounding structures,
have been already noticed.

Collections of fluid within the tube result from
acombination of two or more of the foregoing
conditions. These fuids consist of tﬁu-u;j,
menstrual fluid, mucus, serum, or pus, and
sometimes of these in various states of -
mixture.

Colleetions of blood, or of a bloody fluid with-
in the tube, are occasioned by bypermmia of

* Rokitansky. Patholog. Anat. Vol, 11. p. 326,
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the tube-walls, whose over-distended capilla-
ries relieve themselves by sanguineous effu-
sion. In such a case, if both the orifices of

F i
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the tube are patent, the fluid may escape into
the uterus, or possibly, by the infundibulum,
into the cavity of the abdomen. OF such

421,

The Fullopioo tabes thickened by inflammation, and distended by collection of fluid.  ( After Hooper.)
a, uterus; &, distended tubes; e thickened lining of the same; d, round ligament.

effusions there are many examples on record.
Or should the abdominal end of the tube be
closed in the manner already described, and
should the uterine end also be temporarily
obstrocted, as, for 4.:H:1|r||}l|::, by ﬁlight COMges-
tion of the mucous lining at this point, then
the blvl;tml:I having no outlet, will continue to
accumulate within the tube, and a distension
of the parietes, more or less considerable, will
result,

But all collections of blood within the tube
are not necessarily the result of hemorrhage.
The menstrual fluid has been frequenly ob-
served to have accumulated here.  And these
accumulations may occur under various eir-
cumstances. Thus, in the case of imperforate
hymen, when the menstrual function has been
established for some time, this fluid, after col-
lecting behind the obstructed orifice of the
vnginu, rraclually colleets in and distends the
walls of the uterus, and ultimately mounts up
into the Fallopian tubes, distending them also
in the same manner as the uterus.

But atresia of the vagina or uterus, causing
such accumulations, is not necessarily con-
genital, but may be consecutive on adhesive
mflammation attacking these parts ; as in the
instance of a waman, whose case is related in
the American * Journal of Medical Sciences,”™
and who, after her second confinement, had
an astack of metritis, terminating in cohesion
of the uterine walls and consequent occlusion
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of the cavity of the uterus.  DBehind this ob-
struction the menstrual fluid accumulated
until the Fallopian tubes became so enor-
mously distended that at length one of them
burst, and death resulted from the escape of
the blood into the abdominal cavity.

Or lastly, the menstrual fluid may collect
in the tube after the manner of the blood in
the case just described, where both the ori-
fices of the tube are abstructed. OF snch
accumulations [ have met with many ex-
amples ; and it is mteresting to observe that
here, a8 under many like circumstances, the
walls of the tube usually become hypertro-
phied in proportion to the degree of pressure
caused by the acenmulations of fluid which
they are called upon to resist.

These collections of menstrual fluid within
the tube, which T have found to be consider-
able in some imstances, where I have ascer-
tained beyond question that death had taken
lplzu:n during a menstrual period, are "Il'lsl‘.l'tlc_-
tive, as showing, upon strong prebable evi-
dence, that the menstrual fluid is supplied in
part by the walls of the Fallopian tube as well
as by those of the uterus itself. For I have
seen it in epses where both orifices of the tube
were obstructed ; and thierefore in cases where
it was not probable that the fluid could have
regurgitated from the uterus into the tube.

Colleetions of serous  fluid, H‘yrfr'nps_ {nber
Hydrosalpine.—In catarrhal inflammation of
the mucous lining of the tobe, whether oc-
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curring in the acute or chronic form, the
fluid, secreted more abundantly than in a
state of health, may find vent by either or
both of the tubal arifices, so long as these re-
main pervious.

It is probable that in this affection the
superabundant fluid flows generally by the
lower orifice into the uterus, and so escapes
per vaginam, constituting one of the numer-
ous forms of * leucorrheea.’””  But if both ex-
tremities of the tube are closed, then, as in
the case of hemorrhage or menstroation oe-
curring under like circumstances, the fluid
collects within the tube and mechanically
distends its walls,
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The pressure producing this distension,
when operating in only a slight degree, causes
a nearly r:qual:ﬁc enlargement uf'ﬁ::: tubwe, so
that its natural conical shape is still preserved.
But as the guantity of ﬂuifrinﬂrmses, the thin-
ner and less resisting portions of the walls,
which lie towards the distal extremity, give
way more rapidly than those at the proximal
end ; and the tuﬁc, after becoming irregularly
tortuous, is at length converted into a series
of sacculi, the largest of which, usually of a
pyriform shape, occupies the extremity of the
tube { fig. 422, d).

From the irregularity with which different
portions of the tube walls dilate under the

Fis, 422,

Distengion of the Follopian tubes, with obliterafion of both erifices,  (After Hooper.)
a, uterns ; &, vagina; c, o8 uteri; o and §; Fallopian tubes; e, ovary.

ressure of the accumulated fluid, it olten
Eappnna that several angles are formed by the
sudden bending of the parictes, and at these
points the tube walls, extending inwards, con-
stitute so many valvular projections which
partition the tube into several irregular cham-
bers, communicating together by narrow ori-
fices. Such a condition of parts may be
frequently observed upon both sides of the
I:::ﬂ f, as in fig, 422., where both tubes are
affected in the same mauner although in un-
equal degrees.

When these dilatations have attained to any
considerable size the condition of the lining
membrane of the tube becomes altered, so
that the mucous gradually acquires the cha-
racter of a serous surface, and the fluids
collected within these sacculi present the
ordinary condition of the fluids of serous
dropsies.

‘f’hu more simple of these fluids are thin,
serous, and nearly colourless, and may be
more or less albuminous. Not infrequently,
however, they contain flocculi, or are thick-
ened by the admixture of various yellow,
brown, or chocolate eoloured denser fluids,
c?nsisting chiefly of pus and disintegrated
Lilood.

The quantity of fluid does not commonly
exceed a few drachms, and in ordinary ex-
rr:rifmcc six or eizght ounces would be a rather
arge accumulation. Yet it is certain that
sometimes a much more considerable collec-
tion has been observed.

Thus in © Bonnet's Sepulchretum Anato-
micum®,” a case is given in which one of the
tubes held thirteen pounds of fluid; and De
Haen4 mentions an instance in which the
hypertrophied tube weighed seven pounds,
while the quantity of fluid contained in it
amounted to thirty-two pints,

Other cases, of more or less anthority, have
been recorded, in which the eollection of fluid
has been estimated at 112, 140 and 150 lbs,
But it is exceedingly doubtful if the tube
walls are capable of dilating to the extent
that would be necessary to support so large
an amount of fluid without laceration. For
it is very well known that in tubal pregnancy
rupture of the tube almost always occurs
before the middle period of gestation is
reached ; and even in those cases where the
reports are founded upon post-mortem cx.

* Lik. I11. Sect. XX Obs. 59,
1+ Rat. Med. Tom. 111 p. 28,
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amination it is very possible that a part of
the fluid was contained in the ovary, for a
concomitant enlargement of both tube and
ovary is a very common occurrence, as in the
case represented in fg. 422.; and on this
account no record of any very considerable
dropsy of the Fallopian tube should be con-
sulered as complete, unless the condition of
the corresponding ovary is also mentioned.

Collections of puriform fuid i the fube, —
Abscess of the tube.— The presence of pus in
the Fallopian tube is most frequently asso-
ciated with suppurative puerperal inflammation
of the uterus and its appendages gencrally,
But it may also oceur independently of the
puerperal state, and as o consequence of ca-
tarrhal inflammation of the mucous lining of
the tube which may have passed into the sup-
purative stage. These cases differ from the
toregoing, not only in the nature of the con-
tents of the tube, consisting here of pus or of
puriform fluids with admixture of other in-
flammatory products from the lining membrane
of the tube; but also in respect of the great
tendency which is here observable to the for-
mation of adhesions and the establishment of
fistulous openings into adjacent parts, as into
the bladder, intestines, or peritoneum, into
which cavities these fluids are occasionally
discharzed.

Cysts contaiming fluid altached fo the tnhe.—
Very commonly there may be observed one
Or more cysts containing a small quantity of
transparent fluid, attached by a narrow pe-
duncleto the tube, and imrtimlﬂ:rlytn the distal
extremity ( fiz. 365. #). The nature of these
cysts has been already explained. (See p. 597.)
They can only be regarded as morbid when
they attain to an unusual size, as in fiz. 421,
They are occasionally found as large as a nut,
but they very seldom exceed, and indeed do
not often attain even to this size.

Fibrous fumours. — One of the most re-
markable points of difference between the
morbid conditions of the Fallopian tube and
of the uterus respectively is the very great
rarity of the aceurrence in the former of those
fibroid growths, which in the latter constitute
its most common abnormal peculiarity. No-
thing can mark more distinctly the difference
of texture between these two parts than this
very characteristic circumstance: since it is
now konown that the peculiar fibrons tumour
of the uterus is formed at the expense of the
natural tisswes of that part.  Occasionally,
indeed, small fibrous tumours are found in
the parcnchyma of the tube, but these never
attain to any considerable size. These oc-
easionally undergo calcification, from a deposit
of earthy material in their texture, and thus
form little masses of stony hardness which
project from the walls of the tube, and are
covered by its peritoneal coat.

Tubercle is occasionally formed in the Fal-
lopian tube. It occurs there usually in the
form of tuberculous infltration, which, in the
opinion of Rokitansky, affects chiefly the
mucous membrane of the tube, The occur-
rence of tubercle here presents nothing re-
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markable enough to call for further special
deseription.

Caneer of the tube is not a common oc-
currence. I have never met with it inde-
pendently of cancer of the ovaries or uterus;
but when either of the latter organs are exten-
fsiw_-i}r affected, the tubes are also occasionally
mvolved. Upon the malignant diseases of the
Fallopian tube most pathological writers are
nearly silent ; nor has our literature been
enriched by any considerable number of speeial
records bearing upon this point in Pathology.

Rupiture of the Fallopian tube.—Spontancons
laceration of the walls of the tube occurs
sometimes as a result of over-distension, or
too great attenuation of its tissues, whereby
the parietes are rendered no longer capable of
resisting the increasing pressure of the fluids
accumulated within, In this way large col-
lections of serous, purulent, or sanguineous
fluids are sometimes poured out into the
cavity of the abdomen, unless, indeed, by the
previous adhesion of the walls of the tube
to surrounding parts, the point of rupture is
dirceted to some neighbouring hollow viscus
by which the fluids escape externally. Dut
rupture of the tubes will most frequently
happen in connexion with the tubal form of
extra-utering gestation, which is next to be
described.

Detention and abnormal Development of the
Ouvam in the Oviduet, Tubal Gestafion, Gra-
viditaz fubaria, — This constitutes a second
species of those aberrant forms of gestation,
commonly termed extra-uterine, one of which
has been considered under the title of Ovarian
Gestation, (p. 5806G.)

It has been already shown, that one prin-
cipal office of the Fallopian tube is the con-
veyance of the ovum from the ovary, or place
of its first formation, to the uterus, or seat of
its final development ; and that the ovum,
whilst in transitu, not only becomes impreg-
nated, but also exhibits certain indisputable
evidences of commencing development, which,
however, has usually advanced only a few
stages by the time that the ovum enters the
uterine cavity., The tube, therefore, as well
as being an oviduct, is also the seat of normal
impregnation ; whilst, in addition, it serves to
protect and possibly, in some slight degree, to
add to the material of the ovum, although the
actual operation of the tube walls upon the
surface of the ovam in this respect must ne-
cessarily be very slight in the mammalia, since
it 50 I':l.n:i_'|.r ha rens that any inerease in its
size is purc::ptfhle firom the time of its quitting
the ovary to that of its reaching the uterus.

But the impregnated ovum, instead of en-
tering the uterine cavity, may be accidentally
detained in the tube, and undergo further de-
velopment there, The extent to which this
development may proceed will depend in a
great measure upon the capability of expansion
of the tuhe wallz; a circumstance which
SCCMms o vary g.l‘l,‘:,ltl}' in different imliui:iunla,
and also in some decree aceording to the
portion of tube which the avom m:cuitius.

The differences observable in this latter
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respect have led to a division of cases of tubal
gestation into three varieties, viz, tubo-ovarian,
tubal, and interstitial.

In the first variety, gravidilas {nho=nvaria,
the ovum becomes developed in a sae, of
which aprincipﬂl |mr|:'mn appears to be fur-
nished by the hypertrophied walls of the
infundibular end of the tube, and the proper
tissue of the ovary combined. In the second,
graviditas tubaria, the develo wild ovum neei-
pies some part of the canal of the free portion
of the oviduct ; while in the third, gravidites
interstitialis, the seat of development of the
wvum is that part of the tube which traverses
the uterine walls.

In the first, or {nbo-ovaricn variety, the
parts supplying the principal foundation of the
eyst, which surrounds the feetus, are in the
first instance probably chicfly normal strue-
tures; and it is easy to understand how,
during the progress of growth of the ovum,
when the limit of expansibility of these parts
has been reached, there may be superadded
to them materials for the extension and furs
ther growth of the cyst walls; and in this
Way are ap]_;ufg:uﬂ ¢ formed these I::rge SACS, OF
artificial uteri, “'Tliﬂh have been sometimes
observed to surround a fully developed feetus,
and which in the course of their growth have
come to include omentum, mesentery, or in-
testing, and other portions of the abdominal
viscera or parictes, by which the sides of the
sac become strengthened and enlarged.

As in the case of ovarian gestation for-
merly described, so in the varicties termed
ovario-tubal, it is only when death has taken
place during the early stages of formation of
these embryo-bearing cysts that the exact
nature and relation of the parts originally
composing them can be made out. Hence the
difficulty of determining, in more advanced
stazes of gestation, when other parts have
heen E:lpﬂra:l:ltd, in what prr:q:isn gituation
the development of the ovum was commenced.
And hence the probability that some at least
of those cases which have been recorded from
time to time as examples of the fetus deve-
loped in the cavity of the abdomen, and among
the intestines (gravidifes abdowinalis), may
have been originally cases of the tubo-ovarian
variety, in which the cyst walls, commencing
their formaticn by the artificial union of the
expanded termination of the oviduct with a
portion of the ovarian parietes, have in the
course of their growth come to include many
other parts.

The second variety, which includes all cazes
strictly termed tul:aF{grmrid’r'fns fubaria), con-
stitutes by far the most common of all the
forms of extra-utering pestation. Here the
ovum is developed within some part of the
free portion of the tube, whose walls appear,
from the cexamples which most of our mo-
seums furnish, to be capable of a very limited
degree of cx[]:ansinn in most individuals.
Henee, when the ovem has attained to a cer-
tain size, and wsually by the time that the
seconid or third month of gestation has been
reached, rupture of the tubal wall oecurs,
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followed by rapid death from hamorrhage.
And thus the parts are usually obtained for
examination in such a state as to leave no
room for question regarding the precise seat
which the ovum oceupies, and the nature of
the parts I‘:ntiuxiug it. Forin these cases of
early rupture the tube has contracted no
adhesions with surrounding parts, and the
walls of the embryo-bearing sac are formed
of the parietes of the oviduct alone.

The third variety of tulbal %esmtiun, distin-
guished by M. Breschet under the title of
Graviditas in wleri sulsfantia; and by Profes-
gor Mayer, of Bonn, as Gravidites interstitialis,
has been made known, particularly by an essay
of the former devoted to this subject.®

This variety differs from the last mentioned
chiefly in the circumstance, that the seat of
development of the ovum is that portion of
the canal of the tube which passes through
the solid walls of the uterus. Here the sac
surrounding the fetus 15 formed i a great
measure at the expense of the proper utering
tissues, and consequently the parietes of these
cysts exhibit uwnder the microscope a wery
different composition from that which the
tube walls show in the second variety.

In interstitial eases the walls of the sac
surrounding the ovam sometimes attain in
parts a thickness nearly equal to that of the
gravid uterus. On section of these portions
the appearance which they present is precisely
gimilar to that of the gravid uterus itselll
There is here seen precisely the same arrange-
ment of large vaseular openings, being the
divided canals or sinuses which everywhere
permente the solid walls, in whose composi-
tion may be traced the same abundance of
smooth muscular fibre, as in the ordinary
gravid uterus.

Within such a sae, formed out of the walls
of the tube in the first instance, and in the
case of this third variety further strengthened
by the addition of a large quantity of tissue
derived from the uterus, the ovum lies, pre=
senting its ordinary character of an external
chorion and inner amnion ;3 the foetus or
embryo itself, according to the period of pes-
tation, being perfectly formed.  The walls of
the sac, being in this case usually much
stronger than when the ovum lies nearer to
the distal end of the tube, resist pressure for
a longer time, and consequently the fetus
may attain a greater growth,

Une of the most interesting questions con-
nected with this subject is, whether a decidua
i5 here formed.  Schrader van der Kolk, in
his recent most valuable work on the struc-
ture of the Placenta+, answers the inquiry in
the affirmative, in contradiction to the state-
ment of Virchow I, by whom it 15 asserted
that in the case of tubal gestation no decidua

* Mémoire sur une nonvelle espiee de grossesse
extea-utérine. Par bML Breschet.
+ Wanrnemingen gver het Maaksel van de Men-
schelijke Placenta,  Amsterdam, 1851, p 835, of seq.
Yirchow, ueber dic Puerperal Rrankbeiten
Verhand, der Ges, fiie Geburtshelfe,  Berling 1848,
I3 1110, = 180.



G232

is to be found in the tube. According to
Schreeder, a decidua is here formed in tubal
pregnancy, notwithstanding that in the walls
of the tube glandule utriculares are entirely
wanting. The willi are lere embedded in
little hollows of the decidua, upon whose
walls the blood vessels terminate in open
mouths, and thus the blood is poured out
into the placenta, The decidua is, indeed, in
this case firmer, and does not exhibit 50 man

valvular openings as are present in an ordi-
nary placenta ; pmbﬂb]_}r rom the absence of
the utricular glands. [In this case, also, an
epithelial layer derived from the decidua
covers the villi, and serves at the same time
as a means of junction between the parts.#*

Associated usually with the abnormal deve-
lopment of the ovum in the oviduct is the for-
mation of o decidoa in the uterus, the nature of
which structure will be considered in a subse-
quent portion of this article (pp. 635. 652).

And here it naturally occurs to inquire into
the probable causes of the development of
the ovum in a situation so unfavourable to its
further and complete evelution. Since, not-
withstanding the wonderful power of adapta-
tion which 1s in these cases exhibited by the
parts immediately surrounding and containing
the ovum, it is plain that the oviduet how-
ever altered, yet, on account of its peculiar
form and texture,can but inadequately supply
the offices of a uterus, It can serve but im-
perfectly for the nutrition and protection of
the fietus, and not at all for its expulsion,
even should the latter reach the term of its
dependent or intra-uterine life.

One of the most remarkable circumstances
relating to this curious subject, is the fact
first noticed, I believe, by Dr. Oldham, that in
a large number of cases of tubal gestation, the
corpus luteum, correspondiug with the ovum
impregnated, is found in the ovary of the op-
posite side to that of the tube in which the
ovum is developed. Thus if the left Fullo-
pian tube contams the ovam, the right ovary
will often display the corpus luteum of a cor-
responding date, and viee versi. Not being at
first aware of Dr. Oldham's observation, I had
myself’ noticed the same circumstance in re-
peated instances, and had arrived at the same
eonclusion as he has done in explanation of
it, namely, that at the time of the ovum
quitting the ovary, the tube of the one side
embraced the opposite ovary, and conducted
away the ovam, which being impregnated in
the ordinary way, and then being delayed at
the angle formed by the bending of the tube,
has its further progress obstructed at that
point until it attains too great a size to ad-
mit of its subsequently passing the lower
orifice and entering the cavity of the uterus,

If it be objected that this explanation is
not satisfactory, because it assumes the ap-
parent improbability of the fmbriated ex-
tremity of one Fallopian tube being able to

* Upon this point [ do not here give Em{ olser-
vations of my own, as [ am preparing these for
publication in another form.
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grasp the opposite ovary, then I can point to
a preparation in the Cambridge University
Anatomical Muscum #*, in which both the
Fallopian tubes grasp the same ovary to which
their extremities are affixed by morbid ad-
hesion.

Another and very different explanation of
this remarkable circumstance of the impresg-
nated ovum and corresponding corpus Jutenm
being found on opposite sides, has been given
by Dr, Tyler 8mith 4, who believes that the
ovum, after descending the Fallopian tube of
one side, traverses the upper part of the
uterine cavity, and ascends the opposite ovi-
duct, where it becomes de-.rcld.}pcd. | :mighl:
also furnish the advocates of this doctrine
with an argument founded upon a most in-
teresting and curious observation of Bischoff,
which appears to have been overlocked, but
which would at first sight seem to support
this view. Bischoff, in his essay on the de-
velopment of the ovum in the dog and rabbit,
frequently noticed a remarkable appertioning
of the ova between the two cornua of the
uterus, so as to equalise their number on
the two sides, when these had been ori-
ginally unequal, as shown by the oumber of
corpora lutea found in the ovaries. Thus,
in the case of a bitch whose right ovary ex-
hibited one, and the left ovary five corpora
lutea, each half of the uterus contained three
ova, so that two of the ova must have tra-
velled across from the right to the left side.
But it must be ohserved, that in the cases
recorded by Bischoff the ova never ascended
the Fallopian tube, but only travelled from
one cornu of the uterus to the other,

When, therefore, we take into considera-
tion the great difference between the solid
uterus of man and the intestine-like organ of
the mammalia, on which these observations
were made, there appears to be great diffi-
culty in supposing that the ovum could alter
once arriving at the uterus again enter an
oviduct, especially when also it is remembered
that while the conical form of the Fallopian
tube, whose smallest aperture is towards the
uterus, constitutes a provision for ensuring
the arrival of the ovum there, this arrange-
ment would greatly diminish the possibility of
a retrograde movement taking place in the
human subject, if indeed it would not alto-
gether prevent it. ;

But to those cases of tubal gestation in
which the corpus luteum is found in the cor-
responding ovary, neither of these explanations
would apply. Hereit is only necessary to
suppose, that either the developmental changes
already described as occurring normally to the
ovum mn the tube, have proceeded more rapidly
than usual, or else, that the ovum, having been
accidentally delayed for a longer time than
ordinary in transitu, had acquired too great a
magnitude to admit of its passage by the ute-
rine orifice, even admitting, as some have
supposed, that this orifice may, to a certain

* No. 722,
t Lancet, No. xv. vol. i. 1856,
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extent, dilate, for the purpose of allowing the
ovum to pass, just as the os uteri dilates at
the time of labour.

UTERUS.
NoRMAL ANATOMY.

(Syn. Womb, Mother, Eng. ; Nirpa, Yorepa,
aenges, Gr.; Ulerns, Malriv, Lat.; Ulero,
Ital.; Matrice, Fr.; Ddarmufter, Grebarmutter,
Fruchthalter, Germ, ; Baarmoeder, Lijfmoe-
der, Dutch.)

The uterus is that segment of the geners-
tive track which lies between the lower ex-
tremities of the Fallopian tabes and the fornix
ar up{lﬂr end of the vagina. In man it is
normally formed by the complete coalescence
of the two utering cornua, which in most
of the mammalia remain more or less distinet
constituting the bicorned or divided uterus.
These, in man and the quadromana, unite to
form a single symmetrical organ, serving for
the passage of the seminal fluid, and for the
reception, protection, nutrition, and final ex-
pulston of the mature ovum.

The uterus is not altogether péculiar to the
female. Like the mammary gland, it has its
n‘:prtﬁcntutfvc in the male, tlmngh ﬂ:nl}' in a
rudimental state. The existence of such a
rudimentary organ is more easily shown in
the male of many mammalian animals than
in man, in whom, perhaps, it is the least
conspicuous, and where its presence, as a type
of structure, can only be proved by a close
study of homologies, and by the aid of those
occasional exemplifications of the true rela-
tions of this part which the comparatively
rare occurrence of hermaphrodite forms
affords.

Situation and position.— The unimpregnated
uterus 15 situated entirely within the pclvis,
where it lies deep among the other pelvic con-
tents, with many of which it is in immediate
relation ; the bladder lying anteriorly, the
rectum posteriorly, the ovartes and Fallopian
tubes laterally, the small intestines supe-
riorly, and the vagina and perineum inferiorly
with regard to it. These several parts, aided
by the broad and round ligaments, serve to
E:Fpnrl. the uterus and maintain it in its natu-
ral position. But this position will of neces-
sity vary according to the condition of the
neighbouring organs, and in some degree also
with the varying postures of the body.

The nature and degree of the variations in
rr:g:':rd to situation and pm‘.itiun of which the
uterus is susceptible will be more easily
understood after the ligaments and other con-
nections h:,.' which these movements are re-
strained have been described. At present it
will be only necessary to obscerve that the mo-
tions of the uterus are restricted chiefly to
three directions.  First, the broad ligaments,
which maintain the organ nearly in the median
line, permit by their laxity a slight deviation
towards either side. Secondly, a certain
amount of ascent and descent is allowed by
the structures which attach the uterus to the
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lower part of the pelvis. Dut the former of
these movements will be limited by the utero-
sacral liganments, and the weight or pressure
of the superincumbent viscera ; and the latter
also especially by the same ligaments, and to
a certain extent by the support derived from
the posterior wall of the vagina and the parts
which cloge the pelvis below. Thirdly, the
uterus enjoys a certain range of motion in the
direction ofa line drawn from pubes to sacrum
i order to accommodate it to the state of
fulness or emptiness of the adjacent viscera.
For when the bladder is full and the rectum
empty, the uterus will be carried nearer to the
sacrum 3 and conversely, with an empty blad-
der and a distended rectum, the position of
the uterus will be proportionately nearer to
the pubes ; and these alterations of position
will be constantly and daily repeated,

But an equal degree of mobility does not
belong to cvery part of the uterus ; for while
the movement of the cervix is limited by the
attachment of the wvagina and utero-sacral
ligaments, the fundus is left entirely free to
follow the alternate fillings and emptyings of
the bladder. Thus a movement uIPnuta:iun
will result, the fundus uteri approaching the
pubes and sacruom  alternately ; and this is
probably the greatest range of motion of which
:m"{ portion of the uterus is normally suscep-
tible.

But allowing for these variations, there will
still be an average position which the uterus
occupies in the pelvis, and this may be as-
sumed to occur at the time when the bladder
amd rectum are both moderately distended.

Under these circumstanees, the position of
the uterus relatively to surrounding parts will
be in accordance with the accompanying see-
tional diagram (fig. 423.), representing the

Fig. 423,

Seetional dicgram fo show the normal position of the
wlerns in {he j‘ill.'Il.-‘-l-!‘-

pelvic contents.  Tlere a represents the ute-
rus, B the bladder, and © the rectum, both of
the latter being maoderately distended.
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At such a time the uterus, supported be-
tween the folds of the broad ligament, which
constitutes a moveable dissepiment, dividing
the pelvis transversely into two unequal parts,
and sustained by the parts attached to it
around and below, lies with its fundus directed
obliquely upwards and forwards, while the
cervix or neck looks deownwards, and very
slightly backwards towards the orifice of the
rectum. The relative heights of these several
parts are determined by two lines : the one,
a—a, drawn from the lower border of the
symphysis pubis to the promontory of the
sacrum ; the other, &—b, from the same point
to the lower margin of the fourth sacral ver-
tebra. Upon the latter the cervix will rest at
a point near the centre of the line. The di-
rection of the uterine body will be more con-
veniently shown by a third line, ¢—e, drawn
through its axis. This line, if produced, will
prass out of the |:|{_']'|."I=:i L||}1.r:1n|s at a distance
of 3 in front of the sacral promontory;
and downwards, after traversing the posterior
wall of the cervix, it will pass out about the
centre of that wall, and impinge upon the ex-
tremity of the coceyx.  The lower portion or
cervix of the uterus being curved upen the
body in the manner hereafter described, the
direction of its canal will be downwards, and
will be represented by a line drawn nearly
|N.'r|h‘_':|1:|i|:u ar to the horizon.

Form. — The uterns belongs te the class of
hollow muscles, with which it is associated on
account of its cavity and the muscular cha-
racter of its proper parietes. In many of the
imammalis, l,Ilm clongated form and  general
arrangement of the tissues gives to the uterus
n resemblance to an intestine; while in man
and the quadromana, in whom it possesses a
considerable degree of firmness and solidity,
the shape more nearly resembles that of the
urinary bladder.

The uterus has been compared to various

objects, such as a flask, a little gourd or cala-
bash, a pear, or a truncated cone. There is
cnough of similarity to these several ohjects,
to excuse the comparison, yet the resemblance
is not sufficiently close to remder any of them
an exact representative of that body ; but
serhaps the Hattened pear conveys the best
idea of the uterine figure, although the pyri-
form outline is somewhat broken by the at-
tachment to its lateral borders of the parts
usually termed appendages { fig. 368.). These
should be, therefore, removed in order to dis-
play the proper boundaries of the organ (fig.
424, and 431.).

Dimensions.— The uterus does not attan to
its full development until after the establish-
ment of puberty.  Previous to this period it
remains but little altered from its infantine
condition ; but as the period of puberty ap-
proaches, and about the time when the mam-
mze, which have also until then retained their
infantine state, begin to enlarge, the uterus
rapidly increases in bulk and weight. It then
soon reaches the size which, if unemployed, it
maintains through the rest of life, only wast-
ing, and becoming somewhat altered in figure
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by absorption of its tissues, as age advances ;
or, if employed in the process of reproduc-
tion, then undergoing a degree of temporar
enlargement unparalleled by any other gmwtﬁ
of structure in man, and subsequently retorn-
ing, in part, though never entirely, to its for-
mer state.

The r¢1|u“'Illg are the ayverage dimensions
of the virgin or nulliparous uterus. The
entire length from the centre of the fundus
( fig. 424 a), to that of the anterior lip b,
T;Eiuh gives the longest diameter, is 27, 3" —
s

Of this one half uwsvally belongs to the
body, and the remainder to the neck or cer-
vix; but the proportional length of either of
these parts may exceed the other by 177—2",

The greatest breadth of the orean is found
apposite to the |mint of attachment of the
Fallopian tubes. Here the transverse dia-
meter is 17, 3™ —; at the poing ul'junﬂiun of
the cervix with the body 10"; about the centre
of the cervix 127'; at the extremity of the
cervix, opposite to the point of junction with
the vaginal walls, 117 —12",

The antero-posterior diameter of the uterus
is greatest about the centre of the body,
where it measures in the nulliparous organ
11*—12",

Weight. — The weight of the adult virgin
uterus, deprived of the appendages, is 9—1%
drachms.

Regional divisions.— The uterus is divided
wimarily inte a body and neck or cervix.
I].'.'.uc:!h uf' these is again subdivided, the upper
portion of the body being termed the f'umllua_
while the lower or terminal part of the neck
is distinguished as its vaginul portion. These
divisions, though to a certain extent artificial,
are necessary, not only to facilitate deserip-
tion, but also to distingnish parts which ex-
hibit great and important differences both of
structure and function. So great, indeed, is
the amount of structural and functional dif-
ference between the body and neck of the
womb, as almost to justify these being re-
gul'df:d as two distinet OT s,

The fundus is that portion of the body of
the uterus which lies above an imaginary line,
(e, 424. A A,) drawn transversely ncross the
organ from the point of attachment of one
Fallopian tube to that of the opposite side.
This portion of the uterus is of a very dense
and firm texture. 1t is very slightly convex
in the virgin state, but becomes considerably
arched and expanded during pregnancy, when
it forms, as it were, a vaulted roof to the
organ, After parturition the fundus does
not regain its former figure, but retains more
or less of the rounded form which constitutes
one of the points of difference between the
nulliparous  and  multiparous  organ.  The
fundus is that part of the uterus which, from
its concealed position within the pelvis in the
unimpregnated healthy state, is the least ca-
pable of being examined during life. It is of
all parts of the uterus that which is the least
subject to destructive disorganisation by
malignant growths, frequently remaining un-
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altered in texture after the whole of the cer-
vix has been destroyed by carcinomatous
uleeration, On the other hand it is the part

Fig. 424,

Section showing the regional divisions of the wlerus,
(| Qutlined ad Nag.)

from which polypi, that are not cervical in
their origin, most frequently arise; and it is
very commmonly the seat of those large hyper-
trophic growths of the uterine tissue, which
are usually termed fibrous tumours.  The
fundus is also the part to which the upper
portion of the placenta is most frequently
attached.

The body is included between the line
above indicated, and another, B B, drawn
through the narrowest part of the organ, or
that point at which the tapering lateral walls
of the uterus approximate in the greatest de-
gree before they again diverge to pass into
the cervix. The body of the uterus consti-
tutes its principal portion. It is that part
which, more than any other, expands to in-
vest the ovum. It s freely supplied with
blood-vessels, which, entering by the lateral
border, ramify abundantly through the ante-
rior and posterior walls. These walls are
usually half’ an inch in thickness. They are
separated from each other by a scarcely appre.
ciable cavity, to be hereafter described, lying
between the inner surfaces of the parietes.
The extreme narrowness of this cavity is
shown in flzs. 427 — 430., which represent
transverse sections of the uterine body, at
various points between the fundus and in-
ternal os.

The cervir, or neck, ( fiz. 424. n—c}, iz a
eylindriform prolongation of the uterine body,
to which it serves as an excretory conduit. It
18 composed in part of tissues similar to those
of the body, hut the arrangement of these is
materially different. The walls of the cervix
measure 4" in average thickness. Their
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inner surfaces are not in immediate contact
like those of the uterine body ; but diverge
a]thtl}' to enclose o flattened spimllwhnpml
cavity, termed the canal or cavity of the
Cervix.,

The situation of the widest or central part
of this canal is indicated by an external late-
ral bulging of the walls of the uterine neck.
The posterior part of the cervix receives a
loose investment of peritoneum ; but the
whole or the greater portion of its anterior
wall, as well as the lower or vaginal portion,
15 unminvested |:|_-.I that membrane,

The ::wgf.r;ﬂf rmr'.”rlr;,—ThE‘ lower EHII‘EI’I'Iit}'
of the cervix ( iz, 424. below, cc) projects

Os wiert, and vaymal portioe of the cerviz.  Firgin,
: ¥ (Ad Nat.) i)

into the vagina in the form of a fattened cone.
The length of this conical projection is about
#7. It is of unegual diameter, ",I"run&uergul_y
it measures 117"—127 at the base, and 6""—
7 at the apex ; but its antero-posterior dia-
meters are only 7°°—8" at the base, and 5" at
the apex ; so that a section of this part will
represent an ellipse,  Around the base of this
conical portion the walls of the upper end of the
vagina are attached. The vaginal attachment
constitutes the line of demarcation between
the lower or vaginal and the upper or supra-
vaginal division of the cervix. It should be
observed that the end of the cervix does not
lie, as is commonly supposed, exactly at the
extremity of the vaginal canal, but that it
projects into its upper wall, so that the upper
vaginal wall is shorter than the lower by the
whaole antero-posterior diameter of the eervix
( fiz. 426, and 433.). This explains the diffi-
culty which is sometimes experienced in
bringing the cervix into view when a tubular
speculum is employed, the sides of which are
all of E\{lLIElI length, There can be no doubt
that this peculiar position of the extremity of
the cervix prevents the part from suffering
injury in coitu, because the impulse of the
intromittent organ is received upon the end
of the vagina, and is distributed upon the
adjacent parts, through the intervention es-
pecially of the utero-sacral ligaments.  See
further, p. G89.

At the apex of this conical mamelon is
observed a transverse Assure 3%—4% in
length, This is the lower or terminal orifice
of the cervical canal, the os externum uteri,
Jg 425., as distinguished from the os inter-
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num, fig. 431, #, which marks the commence-
ment of that canul.  The os externum is bor-
dered in front and behind by two smooth lips,
whose commissure on either side forms the
lateral boundaries of the orifice. The lips
constitute the terminations of the anterior
and posterior cervical walls respectively.
They are accordingly distinguished as the
anterior and |J-uﬁt.crim‘ |ip:i of the os uteri.
Their position and form are most conveniently
shown 1o a vertical section of the part {ﬁg
426, amd 433.). The anterior lip is the
smaller; it projects but slightly into the
vagina, but it lies at a lower level than the
posterior one, on account both of the greater
length of the anterior wall of the uterus, and
also from the inclination of the upper part of
the organ forwards. In an antero-posterior
view, the anterior serves to conceal the pos-
terior lip, which lies higher in the pelvis, both
from the comparative shortness of the pos-
terior uterine wall, and also from the tilting
forward of the entire organ ; nevertheless the
posterior lip makes a greater projection into
the vagina, because the walls of that canal
are refleeted off at a higher point upon the
cervix posteriorly than anteriorly.  This un-
equal form of tiu_: two lips doubtless gave
origin to the term o3 tincae, by which the
older anatomists designated the part.

In no ]mrt'mu of the uterus is the difference
between the nulliparous and multiparous or-
gan so marked as in the vaginal portion of the
cervig. Alter the birth of many children, this
part becomes much enlarged, soft, flaccid, and
of irregular form, with notched margins : but
in the virgin it has uniformly the smooth,
even, conical figure just deseribed, while its
consistence is nearly that of soft cartilage.

Erternal swrface.—The uterus, being a hol-
low or cavitary organ, possesses both an er-
fernal and an infernal surface,  The external
surface cxhibits two faces, anterior and poste-
rigr ; three borders, one Ell]lr:riﬂr and two
lateral ; and three angles, two superior and
one inferior.

The anterior face is smooth, and gently
convex in the transverse direction (fzs. 427—
430.), but often slightly curved from above
downwards {_ﬁg. 426.). 1t is covered by pr;ri-
toneam in all but its lower part, where this
membrane is reflected off to give a covering to
the bladder at a distance of not less than one
fourth of the entire length of the uterus from
its lower extremity. The posterior face is more
decidedly convex ; and in some subjects, espe-
cially in multiparse, it exhibits a marked pro-
minence alongthe median line, from which the
walls proceed outwardly in two nearly level
pl_nm_-s_ These, mneting the less convex an-
terior walls at the lateral border, give to a
transverse section of such an organ an outline
more or less triangular (fig. 428.). The pos-
terior face also receives an investment of peri-
toneum. The membrane here, after covering
the entire posterior surface of the uterus,
usually dips down to cap the upper extremity
of the vagina. (Fig. 426, c—r.)

The superior utering border 15 moderately
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eonvex ; it extends from the point of entrance
of one Fallopian tube to tllri';. of the other
{fig. 431. ). This border 1s entirely co-
vered by peritoneum. The two lateral bor-
ders extend from the point of entrance of
cither Fallopian tube downwards to the
lower extremity of the uterine neck, as far
as the margins of the os uteri. These
borders are flexuous, being convex above,
concave towards and below the centre of
the organ, again slightly convex about the
middle of the cervix, and finally terminating
at the os uteri, after having their continuity
interrupted by the circular attachment of the
vagina near the termination of the uterine
neck. The lateral borders are uninvested by
peritoneum ; for it is here that the two lamine
of that membrane, which form the broad liga-
ment, meet to inclose the uterus; and by these
two lateral borders, the hlmd-vemugs and
nerves supplying the organ enter it without
penetrating its outer or serous coal ( fig. 428.).
The two superior angles are formed at the
oints of entrance of the Fallopian tubes.
he inferior angle is occupied by the vaginal
portion of the cervix and the os uteri.
Tuiernal swrface and cavifies of the body and
cervie, — It has been stated that the walls of
the uterine body are in nearly close apposis
tion internally, leaving only a small interme-
diate space, termed the cavity of the uterus,
which is easily displayed by cutting through

Vertical section of the wierns parallel with its lateral
borders.

a, anterior, and p, posterior, lip of eervix; i, in-
ternal os nteri; v, vaghm: S formix s e ]DEIH o=
nective tissue immedistely above the fornixg r,
point of posterior reflection of the peritonenm on to
the rectum, forming the retro-uterine }Jﬂ“t"l or space
of Douglas; &b, line of attachment of the cervix to
the bladder. The peritoncam ceases at the upper
by in front.  (Ad Nal.)
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the substance of the orzan. No just concep-
tion, however, of the real form or capacity of
this interspace can be obtained by examining
it with the aid of sections made in one direc-
tion only.

In order to obtain a correct notion of the
form and extent of this cavity, it is desirable
first to make a longitudinal section through
the centre of the entire organ parallel with
its lateral borders. The cavity or interspace
is then indicated by a line running from below
upwards, and terminating within half an inch
nFthe fundus { fz. 426.).

The upper Imf of this line indicates the
cavity of the uferus; the lower half, that of
the cervie.  The latter alone exhibits a true
cavity; for here the parietes of the cervix are

Heries of horizontal sections of the uterus,

Fig, 427., just above the entrance of the Fallopian
tubes.  Fig 428, in the centre of the cavity.

429., closa to the internal os wieri. Frg. 430, the
centre of the cervical eanal,  "The upper or more
comvex border marks the posterior surlace in each
section, (Ad Nat.)
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observed to diverge slightly, so as to leave a
Ri:i:’ldh‘:-&hﬂ[mcl canal tp:wr}ming the whole
length of the uterine neck { fig. 431. ce).

A second view is obtained by cutting com-
pletely through the uterus in the direction of
its transverse diameter, and parallel with its
extremities. I the entire organ be cut up into
many such segments { fiz. 427 —430.), itis then
seen, (rom the length of the central line, that
the cavity varies in breadth, its widest part
being in the sezment which mcludes the ex-
tremities of the Fallopian tubes ; whilst from
this point downwards the line diminishes in
length, until at the narrowest portion of the
uterus, or that representing the commence-
ment of the eervix, it measures only 11" —
3" in diameter.

But the most complete view of the interior
of the uterus is obtained by a section carried
through the centre of the organ, dividing it
midway between its anterior and posterior
walls. The entire cavity which is thus ex-
hilvited at one view is seen to be of a trian-
gular form; its boundaries being formed
superiorly by the fundus, and on either side
by the two lateral borders, whilst in each
angle is observed an aperture. The two su-
|1¢I'iur npnnings are the lower orifices of the
Fallopian tubes. The inferior opening lead-
ing to the cervical canal constitutes the os
uteri internum { fz. 431. i)

Fig. 431,

Fertical section of sulliparens wlerns Vel scith

its anferior and posterior walls,
we, wlevine cavity ; ec, cervical eavity or canal;
i, internal os uteri ; ¢, external o8 uteri; ff, Fallopian
tubes; ve, vagioa., (Ad Nal)

Since the cavity in the interior of the
utering body has a triangular ﬁ:nrrm, whilst
externally the shape of the organ is more or
less pyriform, it is evident that the parietes of
this “ hollow muscle” cannot have every-
where an equal thickness, for otherwise the
form of the cavity would correspond with
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that of the external surface. But whilst the
anterior and po-terior walls exhibit an average
and nearly uniform thickness of about 67,
that of the lateral boundaries and of the
fundus varies from 6 to 1", Hence the
section of this cavity represented in fiz.

42G., which exhibits the organ as divided
frunl before backwards, is :li. seribed by a
right line; whilst the section (ffe. 431.)
shows the cavity as hounded by three curves,
the desree of curvature varying in different
subjects, and being generally supposed to be
alwn_lp.u. greatest and most marked in women
who have never borne children.

This |1-r:uint, has been much dwelt upon as
serving to distinguish the nulliparons from
[lll‘: !'Ihl_lhil}:l'l'utl.‘j ukeris. I |lE.l\"E reason to
think, however, that this observation has
been again and again repeated without con-
firmation by an appeal to facts. For although
the sides of the virgin uterns are often strongly
incurved, yet in some uteri in my possession
from young subjects who had not borne
children, the walls of the cavity are nearly
:itr:li;_';lat_, and ths 15 the form which I|'|r;:.' have
in the lfetus (fr. 442.), and in undeveloped
uteri { fiz. 465.); whilst in other specimens,
taken tfrom women who had borne many chil-
dren, the sides amd fundns may be incurved in
varions degrees.  Much will depend vpon the
made in which the sections are made; for un-
less, in dividing the organ, the knife has passed
exactlf t!"lruu;a! the median line, a |mrl;i{:|1 of
cither the anterior or posterior wall will be in-
cluded in the section, and the apparent form of
the cavity will be materially modified thereby.

Thus the uterine cavity in the unimpreg-
nated state is nothing more than the narrow
interspace between tim flattened walls which
are normally either in immediate contact, or
are separated from each other by only a small
quantity of mucus. The triangular form re-
sults from the confluence of three ducts or
channels ; viz., the two oviducts above, and
the cervical canal below.  The tubal canals,
having passed through the substance of the
uterus, expand trumpet-like into the uterine
cavity, whilst in the same way the cervical
canal traced upwards is prolonged, though
more grmlnﬂ"_}', into the same l‘:ii!."tty, But
the perpendicular diameter of the ulerus
being always greater than the transyerse,
the form of the cavity, in so far as it is trian-
gular, represents not an equilateral, but an
1sosceles triangle with incurw:?l sides Lﬁg. 431.).

By reference to these particulars regarding
the form of the interspace between the uterine
walls, we are enabled to explain many pheno-
mena relating to the first entrance of the
ovam into the utérus, and its mode of deten-
tion there, before it has become organically
united to the utering walls,

The cavity of the uterus is lined by a mu-
cous membrane, the peculiarities of which
will be alterwards more fully described.  This
membrane appears to the unaided eye nearly
smooth, and i1s usually of a pale pink colour,
except in those cases where death has oc-
curred during menstruation, when it is of a
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deep red hue, and more or less plainly
vasenlar, A moderate H.mphr\mg power,
however, suffices to show that the mucous
membrane is not smooth, but is perforated
everywhere by minute apertures, which are
the orifices of numerous ramified canals or
follicles oceupying the substance of the mu-
cous membrane, and lying for the most part
in a dircction perpendicular to the surfuce
upon which they terminate. A few folds are
occasionally perceptible in the mucous mem-
brane, these being seen chiefly in the neigh-
bourhood of the tul]nl orifices.

The apertures by which the Fallopian
tubes enter the upper angles of the uteros are
s0 small as only to admt of the passage of a fine
bristle ( fig. 406.). ‘That by which the cavity
af the |:|v|.1-[|:|.r communicates at its inferior ﬂng!e
with the canal of the cervix has an average
dinmeter of 1}"—3", This orifice is the
os uteri internum (fz. 431. i),

The following are the dimensions of the ute-
rine eavity :—length 11""—12*": breadth be-
tween the points of entrance of the Fallopian
tubes 1177 —12" . at the centre of the ca-
vity 4" ; at the os internum 145 —3,

The cavity of the cervix consists of a flat-
tened fusiform canal running through the
centre of the uterine neck. The widest por-
tion occurs about the middle, where the
canal measures transversely 337 —6" ( ffig.
431. e ¢}, whilst towards either extremity the
parietes gradually approximate so as to leave
a narrow aperture at each end ; the superior
aperture being the orifice already described
as the oz uteri internum, the dimensions of
which have been given ;—the inferior being the
o5 externum, or os tineee, which measures
3" —4'" in transverse diameter. The antero-
posterior diameter of the canal at its widest
part is not mere than 13%—2%. The en-
tire !anth of the cervical cavity is 13"
— 13"

The mucous membrane lining this cavity
is probably not greatly inferior in extent to
that of the uterine body. But on account of
the smaller space in which it is contained,
instead of forming an even layer, the mem-
brane is here thrown into numerons folds or
plicee, having intermediate furrows, often
traversed by lesser plicee, which extend the
secreting surface, and furnish a more consi-
derable seat for those numerous mucous
crypts which abound upon almost every por-
tion of this structure.

The forms which the cervical folds or
licse assume are sufficiently remarkable to
iave attracted the attention of anatomists at
all periods. They are, however, so variable,
that i’ twenty specimens be compared to-
gether, scarcely two will be found to present
precisely the same arrangement. On this
account it is difficult to furmsh any descrip-
tion of them which shall be universally appli-
cable.

Nevertheless, two forms appear to me to be
more prevalent than others.  In one a single
prominent raphé occupics the centre of euch
wall of the cervix. (Fig.43l.c¢.) Com-
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menecing sometimes at a distance of 1}7—3""
above the margin of the uterine lip and ex-
tending upwards either centrally or to one
gide of the median line, and reaching as far as
the internal os, it terminates here in a bulbous
expansion, or branches out into numerous
small ramifications.  From either side of this
median perpendicular fold are given off lateral
plicse, varying in number, but being vsually
not less than 6—%. These soon bifurcate
onee or twice, so that the number of folds will
vary considerably, according as they are
counted immediately at, or at some distance
from, their line of junction in the central
raphé. The uppermost pair of luteral plica, or
those next to the raphé, often exhibit the
same bulbous extremity; and these together
fill the up|fer or narrowest portion of the cer-
vieal eanal. Lower down, where the canal be-
comes wider, the lateral plice spread out on
gither side of the central raphé, the upper
ones in an oblique, the middle and lower ones
in a more horizontal dircction. These soon
hifurcate, and form a series of oblique, hori-
zontal, or arched laminge, whose arrangement
varies much according vo the fulness of the
folds, the depth of the furrows between them,
and the distance by which the lamina are se-
parated. If the latter are prominent and very
closely set, their margins may overlie each
other, like the branchial lamime of a fish, so
that ne intermediate furrows are perceptible ;
or the folds, not being very prominent, may
merely lie in apposition, leaving no visibie in-
terspace until T.IIL'J-' are drawn asunder ; but
whien the plice are less full and prominent a
furrow is perceptible between each. These
furrows of necessity take the same direction
as the plicee by which they are bounded,

In unather common form which the |}|it35'
assume, the general lines of folds and interme-
digte furrows tuke a more vertical direction,
so that sometimes as many as six or eight of
the more central laminae may be traced run-
ning down side by side to the very margin
of the cervieal lips { fig. 424.). Here olten
the two most central folds appear to run
up from one end to the other of the cervical
canal : hut still cnmmﬂnl_r one of these is
more fully developed than the rest ; its upper
bulbous extremity occupying the position in
the narrow portion of the cervical caal al-
ready described, while its lateral divisions
being more numerous than those of the plica:
next adjoining, it takes the office of a raphé,
though 1ts position may be, as it oiten is, more
or less eccentrie,

On either side of this principal fold the
lateral plivee arrange themselves, inclining more
outwardly in propoertion as they oceupy a still
lower place in the cervix. But in these cases
the curves of the lateral plicie are often very
abrupt — the lamine rising  obliquely up-
wards, and then making a sudden downward
bend like the ends of the leaves of a lily.
This arrangement of the |r|iusl‘: I think I have
more often observed upon the posterior wall
of the cervix, where the lamine are usually
thicker and bolder than upon the anterior

G229

wall, upon which the arrangement first de-
seribed appears more Cﬂnlll]{ll!l}" to prevail.
But so various sre the forms which the prin-
cipal folds of the mucous lining of the cervix
assume, that i 15 not possible to fix upon any
one instance whose deseription, however mi-
nute amil acenrate, will serve as a strict ex-
ample of the rest.

'llj‘h-_- more perpendicular the arrangement
of the plica, the nearer is the approach to
that form which is most commonly found in
the terminal jpart, or neck of the Lteris, in
the mammalia generally, where the folds al-
mast invariably take the direction of the long
axis of the canal, reminding us of the ar-
rangement of the plice in the Fallepian tube
already described.

After repeated pregnancies these plice
become much thickened and the folds more
prominent, while their extremities exhibit a
swollen and bulbous appearance resembling
leaflets attached to the branch of a tree.
Hence, apparently, the origin of the old term
arbor vitee, by which this structure was com-
monly designated; while to the more closel
arranged plicae, springing from a central shait
or raphé, the term penniform ruge is more
!il:l'il:l‘,l'_l.-' H]rplir.'nh]u s and to those cases in which
several parallel folds, nfter :Lﬁculldi:lg al=
liguely, form a series of lateral arches, or
suddenly bend over and then downwards, the
tile of phee palmate, or as some employ
it, pafme plicale, seems more appropriate,

Thus upen both wills of the uterine cervix
the mucons membrane, being of greater extent
than the surfaces which it lines, is gathered

Fig. 432.

Portion of cervir wieri,  Ewlurged 0 diumelers,
(A fer Tyler Smith, and Heassail.)*

* This figure ia from a valuable Memoir on the
Pathology and Treatment of Leneorchaes, in vol.
xxxv, of the Medico-Chirorgical Transactions,
1852 ; where will be found also a description, with
filustrations, of several of the natoral and abnoermal
forms and conditions of the cervix,
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into folds whose offices will be presently more

specially considered. At the lateral lines of

junetion of the two cervieal walls, where a
crease or furrow is formed by the sudden
bending of the parietes, an imperfect raphé is
sometimes found, uniting a portion of the
plice; but more commonly the lamine of one
surface either pass over anid become united
at their extremitics with those of the oppo-
site side, or else upon reaching the lateral
angles they split up into smaller divisions,
which are again gathered into the single folds
upon the opposite side, their junction being
then effected by the interposition of a cribri-
form surface.

The central raphé and lateral plicze pro-
ceeding from it, under whatever form they

may appear, constitube together a series of

primary folds, from which others of a secon-
dary order are produced. These emerge from
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either side of the lateral plicee, and, erossing
the furrows between them, subdivide again
and again until the whole surface presents
that cribriform aspect which can be just dis-
cerned by the naked eye, but eannot be aceu-
rately examined without the aid of the mi-
croscope. Here also are found in countless
numbers these mucous crypts, which appa-
rently furnish the peculiar secretions of this
portion of the uterus { fiz. 432.).

Structure and arvavgenent of the fissues
composing the uterus. — The uterns is usually
deseribed as consisting of three coats, viz., an
outer or serous, a middle or muscular, and an
inner or lining membrane, commonly termed
the mucons coat.  Bot these coats cannot, like
the three coats of an intestine, for example,
e separately displayed, because each passes

so imperceptibly into the others, that although
to the naked eye an apparent distinction may

Fig. 433,

Section of female peleis and its confained sizcera.  (Ajfter Koblranseh,* —reduced.)

Ay uierns; B, bladder; oo, rectum; n, anterior, and ¥, posterior lip of cervix nteri; ¥, connective
tissue umiting the anterior wall of the cervix to the bladder; o, lax tissue between the posterior wall of

the cervix amd the peritoneum; u, vagina

* Aur Anatomie und Physiologie der Beckenorgane, von D, O, Kohlrausch, Leipzig, 1854
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be observed, this distinction in a great mea-
sure vanishes under the application of the
microscope.

Peritoneal coal. — The outer serous coat,
which constitutes the thinnest of the three
component tissues of the uterus, is formed of
the centre of the principal fold of the broad
ligament, which is closely applied to the uterine
body and fundus, and to a portion of its neck,

It is of great importance to the com-
prehension of certain points in the pathology
of the uterus, to be hereafter considered, that
the relations of this peritoneal covering to
the proper structures of the organ, as wfrﬁ as
to adjacent parts, should be accurately deter-
mined. The most important of these rela-
tions are shown in fiz. 433., representing a
vertical section of the pelvis and its con-
tents. In this view the reflexions of peri-
toneum over the centre of the uterus are
shown. The membrane, after lining the
abdominal walls, and covering the fundus, and
a portion of the posterior surface of the
bladder, is suddenl[}' arrested in its descent at
a point very nearly opposite to, but some-
times a little below the internal os uteri, and
therefore about the seat of junetion of the
body with the neck of the uterus. Here the
membrane forms a sharp fold or angle, und
becomes immediately applied to the anterior
face of the uterine body, while the cervix,
which lies in great part, it not entirely, below
this level is left uninvested. The peritoneum,
then, after ascending over the anterior uterine
wall, covers the fundus and sides of the organ,
anid dﬁcendinF upon the posterior surface, it
remains closely adherent to the tissues be-
neath, until it reaches the level of the anterior
point of reflexion. At this point the perito-
neum becomes much more loosely connected
with the uterus by the interposition of a
quantity of lax connective tissue which inter-
venes between it and the posterior cervieal
wall ( fig. 433,5). The membrane, however,
still descends, covering first the posterior wall
of the supra-vaginal portion of the cervix, and
then a part of the fornix, or upper end of the
vagina. The extent of peritoneal covering
which the vagina receives, varies in different
subjects from half an inch to nearly an inch.
The membrane then, as before, turns upwards,
but at a more obtuse angle, to invest the rec-
tum, so that a pouch is formed, termed the
recto-vaginal or retro-uterine pouch, which
15 sometimes of considerable size.

The adhesion of the peritoneum to the
uterus is closest along the median line, and
over the whole of the fundus, at which points
its separation by dissection from the tissues
beneath cannot be effected without the aid
of prolonged maceration ; but towards either
side of the organ the connection is less inti-
mate, so that here the membrane may be
made to glide to a limited extent over the
sub-lying structures. At the two upper
utering angles the peritoneum is continued
on to the uterine appendages ; viz., the Fal-
lopian tubes, r4::nun|[{1 ligaments and ligaments
of the ovaries. After sending off extensions
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to invest these parts, the portions of mem-
brane which cover the anterior and posterior
faces of the uterus respectively come nearly
into apposition along the lateral borders of
the organ ( fig. 427.), where they are con-
joined by a quantity of lax fibrous tissue,
which serves to bind them loosely together,
and at the same time to give support and
protection to the numerous blood vessels
entering the uterus on either side along the
whaole of this border.

A similar portion of lax fibrous tissue
serves to connect the anterior wall of the
uterine cervix, where it is uncovered by peri-
toneum with the posterior surface of the
bladder, with which it lies in contact.

The sectional views of the uterus in three
directions already given serve to explain the
whole of the relations of the outer or per]-
toneal coat of the uterus to the muscular or
proper coat,

Fig, 426, shows the mode of attachment of
this membrane te the anterior and posterior
surface and fundus along the median line,
and also the parts which are lelt uncovered
by peritoneum. Commencing from the os
utert the vaginal portion of the cervix forming
the anterior lip (a) receives an investment of
mucous membrane as far as its point of at-
tachment to the anterior wall of the vagina
{va), Beyond this the whole of the remain-
ing portion of the anterior wall of the cervix,
measuring above one inch in length (6 4), is
left uncovered either by mucous or serouns
membrane. At the termination of this space
the peritonenm, reflected off from the bladder,
reaches the uterus, and after investing the
organ, is continued down to and beyond the
fornix of the vagina (f). DBut at this point
the mass of loose connective tissue hefore re-
ferred to scparates the peritoncum from the
posterior eervical wall to a great extent (),
while finally & much larger portion of the cer-
vix is contained within the vagina, posteriorly
than anteriorly, and is consequently covered
by mucous membrane] p), becavse the vaginal
walls are attached at a much higher point here
than anteriorly.

Fig. 431, serves to exhibit the relations of
the peritonewm to the fundus, and the absence
of that membrane from the lateral borders of
the uterus, while figs. 427.—430. exhibit the
relative proportions of the covered and un-
covered parts as scen in a series of horizontal
sections of different portions of the organ,

e middie or smoolfi-nrscaler cot, upon
which depends the remarkable firmness and
solidity of the uterus, constitutes the prin-
:_'ipnl bulk of the oI, This coat upon ste=
tion appears of a pale pink colour, mottled
with irregular white lines, and permeated by
vessels which are particularly numerous near its
lateral borders.  Thefollowing are the compo-
nent tissues of the middle uterine coat, viz, :—

1st, Smooth-musenlar fibres, — These are
found in every portion of this coat, and con-
sist of fusiform fibres of the kind termed by
Killiker contractile fibre-cells, in which a
single clongated oval nucleus may be occa-

s5 &
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sionally brought into view with difficulty.
They all contain minute dark granules easily
distinguished, and they sometimes exhibit
upon their surface slight longitndinal folds or

markings,  These fibres have an averagre
lenzth of <", and breadth of ;5.

They are deeply imbedded in the uterine
substance from which they are with difficulty
obtained separate, but they may be commonly
seen projectinr to the extent of about half
their length from the torn margin of the
preparation, and they are easily rendered

Fig. 434

Suroth-maesenlur fibve of wlerus,

a, fibres united by amorphous matriz; b, separate
fibre aud elementary corpuscles.  {Ad Nat)

visible in its substance by the aid of dilute
acetic acid.  These fibres do not apparently
possess any distinet eell membrane.  In very
thin scctions the ends of the fibres which
have been transversely divided are seen as if
golid, and the cut fibres do not collapse, nor
have I ever been abile to deteet any appear-
ance of a flowing out of fuid contents, which
would be the case if the individual fibres con-
sisted of a cell wall containig fuid ([ e,
454, ).

2, Round and oval nuelei, or elemenfary
corpuscles, — These measure ¢z in diame-
ter. They are found in many parts inter-
mixed with the siform Abres, but they are
most abundant towards the inner lavers of
the muscolar cout.  They are apparently the
elementary or embryonic condition of the
fusifurm Abre=cells Just deseribied,  For al=
though the two extreme forins of round cor-
puscles and tusiform fibres are the eonditions
under which these constituents of the mus-
cular coat are most numerously seen, there
may yet be teweed a sufficieat number of
apparently intermediate stages to justify the
conclu=ion that the one is but the embryo
form of the other; the round corpuscles
becoming at first oval, and then bemng length-
encd out into the fusiform state ( fig. 434 6).

3. Adworphons or bomogeneouws conwective lis-
sie, — A considerable portion of connective
tissue exists in certain parts of the uterus in
the unformed state, consttuting & transparent
matrix in which the hbre-cells and nuclei are
embedded, and by which they are so inti-
mately united  together, as to render their
isolation, even with the aid of nitric acid, a
work of great difficulty. The fbre-cells and
nuclei which form the innermost lamine of
the musenlar coat, as well as the lLuaninme
themselves, appear to have scarcely any ather
::mlnuuting medwm  but  this, l;HpL'u:iulljr in
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young subjects, while in the middle and outer=
most laming a large portion of fibrillated
tissue is added, and the amorphous substanee
uniting the individual fibres into bundles is
proportionally less in quantity.

4, Fibrillated connective {issue {white fibrous
tissue). This, ns just stated, is found chiefly
among the middle and outer muscular laminge,
serving here the purpose of a econnecting me-
divm between the several layers, and sup-
porting the blood-vessels ramifying between
them. The presence of this form of fibrous
tissue is most readily exhivited by taking a
thin perpendicular section from the outer
muscular layer, and slightly drawing the la-
minie asunder, after snbmitting the preparation
to the action of acetic acid. The layers and
bundles of musenlar fibire, as shown Illl‘ﬁg. 437,
are then seen to be surrounded by, and im-
bedded in, a quantity of white fibrous tissue
whitch conceals the Gbre=-cells, and renders the
distinguishing of them difficult.

The fibres of this tissue bhave clear and
sharp edges, appear to be of indefinite length,
are independent of each other, and are clearly
not mere foldings in an amorphous substance,
Among them, however, and especially at the
points where the laminge are separated, are
seen numerous thin flat transparent bundles,
marked by deep longitudinal wavy lines, to
which the above explanation of the cause of
the appearance of wavy lines in this tissue
wlhiich ||mn1'|.r |}1|J.':iiu|ug'lsts have mh:-pted I'I'Ii.g,ht
be more safely applied. Occasionally these
WiV Y bundles exhibit an appearance af shnrp
curhing lines, such as would indicate the inter-
mixture of a small quantity of elastic tissue.

a. Elastic fibrows fisswe.—The elastic form
of fibrous tissue is also present in the uterus,
a% just stated, though not in great quantity.
Besudes the oceasional presence of strongly
curled fibres there muy be seen in many places
developed single fibres matted together, of the
finer kind, commonly known as nuclens fbres;
and also more almndul‘lll:.r the ].'I!."ﬂlll-iitr fiigi=
furm formative cells from which these arise.
I have frequently had the oppoertunity of tra-
cing these peculiar durk-bordered cells in pro-
cess of transformation into the fner elustic
fibres, and so far of confirming those views
which ascribe to this form of fibre a cell origin,

These several tissues together with the
utering vessels and nerves, the former bein
in great quantity, make up the middle coat u%'
the organ. And it is to the arrangement of
these m bumimae and bundles which are se[ii=
rated from each other, and perforated as it
were 1o all directions by numerous vascular
channels, that the motiled appearance of the
unimpresnated uterus, as seen in sections, is
thue.

The foregoing constituents of the middle
uteringe coat exist in different pmpnrtimui m
the body and neck of the orzan respectively.
In the body, notwithstanding the consideruble
amount of fibrous tissue by which the several
component elements are connected together,
the muscular fibre, cither in its clementary or
more developed condition, constitutes  the
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largest portion, while in the cervix the fibrous
element predominates, and the muscular fibre
is proportionally less sbundant. :

Course of the museular fibres. — Regarding
the precise plan of arrangement of the consti-
tuent tissues of the middle uterine ecoat, and
especially of its muscular element, in the
|||:iml}m;n-.1rea;l state, NUMEroUs MICTOSCopIc
examinations have satisfied me that it is not
possible to do more than to indicate these in
a very general manner. Mme. Boivin at-
tempted to describe the special course of the
muscular fibres in the ummpregnated organ;
but she appears to have abandoned the at-
tempt a'ter giving an account of what is seen
upon the surface of the organ when the peri-
toneum has been stripped off alter prolorged
maceration.  More recently the course of
these fibres has been deseribed by Killiker,
Gerlach, and others, in the deeper seated, as
well as in the superficial layers.

In investigating this part of the subject it
appears to me that a sufficient distinction has
not been made between the course of the in-
dividual fibres, and the arrangement of the
lamina: or bundles into which they are col-
lected, for these are by no means necessarily
the same.

According to my observations the contrac-
tile fibre-cells are not distributed in equul pro-
portions through all parts of the muscular
coat, nor are they found everywhere in the
same conditton. It has been already stated,
that no strict line of demarcation is discern-
ible by the microscope between the three
several couts, of which the uterus is said to
consist. And this is particularly the case in
respect of the muscular fibres which permeate
all of them. In the so-called mucous mem-
brane the muscular fibre-cells are loosely ar-
ranged in an amorphous tissug, in which they
lie embedded, intermixed with the elementary
nuclear corpuscles, constituting their embry-
onic condition.  Here the filre-vells form
bundles, sitnated between the ramificd canals
or utricular glands of the uteros, and take a
direction more or less nl:lli[plr: or pur;rumlimlur
with regard to the inner uterine sorface.  But
at the level of the base of the uterine follicles,
where the proper musenlar coat is consudered
to begin, and the mueous membrane to termi-
nate, the contractile fibre-vells assume a dif-
ferent direction and arrangement.  Here at
once they begin to exhibit a certain order of
stratification, the strata being very closely su-
|:||:|‘i|n|:su.-.|::|1 amal urrang&,'lj fisr the most [rart in
such a manner as to lie parallel with the walls
of the uterine cavity, which is therefore sur-
rounded by them.

These strata exhibit certain differences of
composition and arrangement suficent, for
the sake of description at least, to justfy an
artificial division of them into three onders.

The moermost of these may be termed the
dense muscular strata.  They commence im-
mu‘:dinlulj external to the mucous membrane,
and extend outwardly through about half or
two thirds of the thickness of the muscular
coat.

[ 5]

When preparations that have been preserved
in weak spirit, or those that have heen ﬁl'lﬂlj-'
illjm'.tl:tl_, are examined h:,r the naked eve, or
with a hand lens, a peculiar mottled appear-
ance is presented by sections of this part,

Fiz. 435,

& .J- A
P

=

Thin geetion of a portion of the ulerine wealls, com-
mercing from fe perifonean ad exfending inivards,
showing the irregular course of the strata of wlerine
‘iﬁn‘, ane the divided vessels between them, ([ Ad

erd. )

caused by the intermixtore of numerous mi-
nute white lines ramifying within a darker
substance, and dwiding it mto a multitnde of
siall lozenge-shaped spaces. The whiter lines
mark the course of the liner uterine vessels,
together with the bundles of white fibrous
tiszue which accompany them. The browner
lozenge-shaped spaces consist of the fusiform
contractile  fibre-cells, united tozether by
amorphous tissue into short bundles, which
by their superposition constitute the lamina:
just mentioned.  When horizontal sections
are made of this portion of the muscular
coat, such as are represented in g, 428, these
bundles or strata are seen to be arranged in a
conventric manner, rm‘ming III]'L[:FTIIJIEELI cireles
surrounding the uterine cavity.  But this ap-
pearance must not be regarded 3= imdicative
of any corresponding direction of the muscu-
lar fibre=cells, within these bundles or lami=
nae, for all apprarance of a concentric plan, as
regards the fibres, at once vanishes under the
use of the Illiul‘ursuupu.

Fig. 436, vepresenting a fine section token
from the inner muscular luimne, serves to
exhibit the mode in which the contrucule
fibre-cells are arranged in this portion of the
uterine walls.  The individual fibres and em-
bryonic corpuscles are imbedded in an amor-
phous substance (the unformed connective
tissue already deseribed), by which they are
ageregated I'.[J;__fL'thL'l'. s0 as to form bundles
and laminm,  In these stratn the fibre-cells
appear to remuin distinet, and to be separated
from each other by a distance not greater
usually than their own diameters.
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This is best shown in fine sections, pre- intermediate tissue to swell, the normal dis~

viously prepared by acetic acid ;

but it should tanees between the cellz may, to a certain

be observed, that as this agent causes the extent, be thus artificially increased., The

Fia. 436.

Portion of wlering tissue from the internal muscular luyers.  (Ad Nut, x 150.)

relation of the fibre-cells to the uniting ma-
terial is most clearly exhibited in those parts
of the preparation where the knife has divided
the fibves transversely to their long axes.
Here the relation of these two structures to
each other may be exemplified by that of the
harder and softer ingredients in certain por-
tions of those geological formations termed
conglomerate.

At the points where the knife has cut the
fibres obliquely, a corresponding change is
observable in the outlines of the divided fibre-
cells, which present in these bundles the
fizure of caudate cells, while in other places,
where the course of the fibres has run paral-
lel with the surface of the section, the [usi-
form outline of the entire length of the fibre
is distinguishable.

All these varieties of direction are notice-
able in fiz. 436., in a portion of uterine tissue
not more than J5" in diameter. The fibres
which are here seen forming bundles and
layers, run in some instances parallel with the
surfaces of the laminme, and in other places
spread out fan-shaped, or incline towards
cach other, like the component fibrille of the
penniform muscles. The bundles and layers
of fibres are close-set and compact, and a
comparatively small amount of developed or
fibrillated connective tissue is found between
or among these elements of the innermost
strata of the muscular cont. The fibre-cells
also are here apparently softer and more
fleshy, and appear to be of newer formation
than those forming the layers which lie nearer
to the peritoneum.

External to and surrounding these may be
distinguished a second order of strata, among
which the primary and secondary ramifica-
tions of the principal uterine arteries and veins
are freely distributed ; so that sections taken
from this region do not present the same
compact appearance as those from the inner
layers, but are seen to be everywhere per-
meated by vascular channels, which are
ticularly conspicuous in  the multiparous
uterus. These numerous vessels, ramifying
among the muscular fibres, make the course
of the latter very irregular. When the section
has been made parallel with the broad lisa-
ment, the tortuous arteries, entering the
uterine texture between the folds of the lat-
ter, may be often traced to a considerable
depth among the laminz ; while sections
made in an opposite direction more frequently
exhibit the gaping orifices of these vessels,
and of the divided veins surrounded by lami-
na of muscular fibres, and of a more lax and
fibrillated form of connective tissue, than is
found among the inner strata. This inter-
mixture of the larger uterine vessels with the
muscular strata constitutes here a very cha-
racteristic feature, and hence these middle
strata may be distinguished as the vascular
laminze of the muscular coat.

External to these again lie a series of thin
sheet-like lamine (‘ﬁﬁ 437.), forming a tegu-
mental stratum which does not entirely sur-
round the organ, nor cover it in all its parts.
It consists of 6—12 thin close-lying layers
of fibres, whose course iz parallel with the
uterine surface : the most external laminss
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being inseparable from the peritonenm by
which they are covered. These flat, thin,
layers are continuous with and extended upon
and into the broad and round ligaments, the
Fallopian tubes, and the lizaments of the
ovary, from which they B;arrm:? out fan-shaped
over the fundus and upper portion of the
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anterior and posterior uterine walls; meeting
at lenath in a central perpendicular raphé, in
which a few longituwdinal bundles may be
generally seen.

These tegumental lamine are composed
almost entirely of fusiform fibres, with very
few embryonic corpuscles. They are united

. 3T,

together by a large proportion of strongly
fibrillated connective tissue, which is, how-
ever, sufficiently lax to permit a certain
amount of artificial separation of the laminge.

Within these laminme the fibre-cells are
arranged in a manner somewhat different from
that which characterises the internal strata.
The amount of amorphous connecting matrix
is here so small that the fibre-cells lie ap-

arently in close apposition, their extremities
interdigitating with each other, so as to form
an imbricated pattern ( #fg. 434.). These fibres
do not so frcqul.:l!tly r,'hungr_‘ their eourse as
the fibres of the innermost strata, but form a
more continnons series 3 so that sections of
this part of the muscular coat are easily ob-
tained, exhibiting the appearance of longitu-
dinal strata, or bundles of fibre, such as are
represented in fig. 437, The course of the
individual fibres within them is, however,
traced with difficulty, on account of the large
guantity of fibrillated connective tissue by
which these layers are surrounded and con-
Juined.

Immediately beneath the peritoneum all the
constituents of the muscular coat are con-
densed into a tissue which cannot be easily
unravelled. Through this, however, nume-
rous fibres may be seen to run in a dircetion
more or less 1mr|mndicular te the surface,
apparently for the purpose of connecting the
peritonenm with the coat beneath,

The mucous or decidvons coat ; Lining mem-
brane of the cavity of the wlerws,—This forms

a moderately thick and soft layer which lines
the entire cavity of the uterus, and is con-
tinuous with the lining membrane of the
Fallopian tubes, and of the cervical canal,
On account of the large supply of capillary
viesaels which it receives, the mucons meme
brane is usually distinguished from the rest of
the uterine parietes by its brighter red colour.
It presents also to the unaided eye, when
horizontal sections are examined, an appear-
ance of being thrown into minute folds run-
ning perpendicular to the uterine cavity ( fia.
438.).  These apparent foldings, however,
are shown by a strong lens to consist of a
geries of ramified canals, which constitute
the most remarkable peculiarity of this mem-
brane. The proportionate thickness of the
mucous membrane relatively to the rest of
the uterine walls, though variable in respect
of age and other circumstances, is usually
about ith of their diameter. Its greatest
thickness is found about the middle of the
cavity, while towards the internal os uteri,
and still more in the region of the fundus, the
thickness is slightly diminished.

To the unaided eye, the mucons membrane
lining the body of the uterus, when viewed
from the uterine cavity, is apparently smooth,
or is seen to be perforated by minute aper-
tures, but it rarely presents the appesrance
of gdeep folds or plicae such as are always
found in the cavity of the cervix. Oceasion-
ally the surface is roughened and floculent
from the exfoliation of its epithelial cover-
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ing. The appearance of minute perforations
is then lost, and a tomentose or apparently
villous condition of the surface oceasioned
by the loosening out and partial detach-
ment of the capilluries which freely ramify
within this membrane is ebserved,

The lining membrane of the uterus diffirs
from mucous membranes in general in hav-
ing no sub-mucous tissue, 5o that it can-
not, like that ot the intestines, be made to
glide upon the sublying tissues, nor be dis-
sected off rom them so as to be :iisp!a}'ud in
a distinct layer.  When very thin sections
from spirit preparations are examined by
transmiteed licht with a common lens, or
with a low power of the microscope, the mu-
cous 15 dist i:]_gui:‘.l:uhh: fronn the muscular coat
chiefly by its greater opacity and peculiar
greyish colour, as well as by the numerous
tortuous canals which permeate its substance,
running chiefly in a t!irectinn perpendicular
to the inner surfice of the membrane, and
strongly resembling in their general contour
the cerebral convolutions

Under the application of dilute acetic acid
this comparative opacity and grey hue innme-
dintely disappear, and the tortuwous canals
alone serve to mark the boundary between
the two coats. When an amplifying power
sufficient to discriminate the component tis-
S04 18 l:lnjnluyull,, the distinetron hetween the
two coats becomes still less apparent, beeause
their constituent elements are then seen to
pass iom the one to the other by almost im-
perceptible gradations, the difference between
them being then shown to be morphological
rather than seructural, at least, at the points
of their confluence.

The mucous membrane lining the uterine
cavity is composed of the following elements,
bestdes the utricular glmulﬁ, eapillnry vessels,
and epithelivm, viz., — free elementary cor-
puscles or nuclei, contractile fibre-cells, and
I'Ill'lﬂl'i]hﬂtl‘i conneclve tiEﬁl‘lE‘.

1. Free elemeniavy corpuscles or nuclei, —
These are in all respeets precisely similar to
the elementary corpuscles already described
as constituting apparently the embryome state
of the conrractile fibre-cells in the muscular
cont. They form in conjunction with the
amorphous matter the principal Fnrt'm-n of
the uterine lining membrane towards its inner
surface. Here they are arranged in nearly
close apposition, being imbedded in an amor-
phous blastema, yet not so clesely as to cause
any mutual disturbance of their round or
oval forms.

2, Fusiform jfibres or vonfractile fibve-ceils,
— [n the account which has been already
given of the museular coat, the contractile
fibres are described as existing in all the coats
of the uterus,  In the mucous membrane they
are very abundant, especially towards the
outer surfuce, or that part in which the mus-
cular and mucous coats become conjoined,
and where the transition from the ore tg the
other is almost imperceptible, and is chicfly
observable on account of the difference in the
arrangement of the constituent tissues of each.
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The fusiform fibres of the mucous membrane
are ruthered into loose bundies, united by
amorphous tissue and intermixed with the
elementary eorpuscles from which they are
developed.  These bundles, the form of which
is sometimes like the head of an arrow, are
usually found between the utricular glands,
pointing in a direction perpendicular to the
uterine cavity.

The individual fibres have here a softer,
pia.k']‘, and more ﬂl.*hill}l aspect than in any
other portion of the uterne coats; they are
apparently the youngest and most newly
formed of the muscular fibres composing the
Lterns.,

3, Adwmorphous connective ligsue constitutes
the chief bond of union between the several
clements of the uterine mucons coat, and
enters largely into the composition of the
utricular glands. It presents no special cha-
racter requiring a more particular deseription
than has been already given of it in the ac-
count of the muscular coat.

Uiricular plands or fillicles. — These stroe-
tures, which were first more particularly
deseribed by E. H. Weber and Professor
Sharpey, constitute the most remarkable cha-
racteristic of the uterine mucous membrane,

Ey Reichert®, who has also investiguted
the subject. they were found present in every
mammal which he had examined. The ute-
rine glands or follicles consist of involutions
or depressions of the mucous membrane, which
are excecdingly numerous, and lie tolerably
close together. They generally present the
form of canuls taking their course from the
muscular walls of the uterus, through the sub-
stance of tne parenchyma of the mucous
membrane towards its free surface, where they
terminate each in a separate orifice.

In Buminantia and I"nch}-dm'nmtn ﬂlE}' are
large, and tuke a serpentine direction, so that
they may be easily mistaken for vessels. By
Burckhardt 1, indeed, who has described them
m the cow; they were termed vasa spiralia.
Their !‘-I]i!'.ill course 15 more obvious in the
rodentin and carnivora.  In the rabbit they
are short and wide. The onfices by which the
utricular glands terminate upon the surface
of the mucous membrane are in some ani-
mals |nr_-_14;r 1=.|]1;:1|g|| ta be tii!’i.lil'lglli\hl,'![l by the
nuked eve, as, for example, in raminants, and
occasionally in man ; but more frequently these
require the aid of a lens for their detection.

In the dogs, two sorts of glands are de-
seribed by Professor EI:“I.I‘E:I'.':.—' ¥ uimE:Ie aniel
compound.  The simple glands, which are
the more numerous, are merely very short
unbranched tubes closed at one end ; the
compound glands have a long duct dividing

* The composition of the mocous membrane of
the nteras has been carefully investigated by Bobin
and Reichert ; vide Bobin, * Meémoire pour servir
a I"'Histoive Anat. et Path. de la Memb, Muquense
Ureérine ;. Avchiv. Gen. de Méd, v sdrie, tom.
xvil ; Rewchert, Ueber die Bildung der binfiilligen
Hitute; Milller's Archiv fiir Anat, Phys. 1848,

t (Miserv. anat. de Uteri Vaccini Fabrica,

§ Muller's Physiclogy; by Baly, 1837, p. 1574,
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into convoluted branches; hoth open on the
inner surfaee of the membrane by small round
orifices, lined with epithelam, and set closely
together.

n man the form of the uterine follicles is
by no means so definite as in the dog ; nor is
it possible by any mode of dissection with
which I am acquainted to isolate and display
them separately.®* They form in fact a sys-
tem of tortuons canals rul'nllj;iug in the sub-
stance of the mucows membrane, in which
the}' geem as it were to be excavated. TJ!II!}'
are so closcly set as apparently to possess no
distinct boundary wall, but each canal is sepa-
rated from those contiguons to it by a variable
thickness of parenchyma, consisting chiefly of
the elementary corpuscles and amorphous tis-
sue just deseribed, together with a certain al-
mixture of fibre-cells, vsually found near the
basal ends of the glands, No section that I
have ever made has succeeded in exhibiting
even a single gland divided longitudinally in
such a way as to lay open the cuanul in its
entire lengrh, but every section made per-
pendicular to the surface presents the same
appearance of numerous close-set meandering
canals laid open Tor short :Iiﬁmnms, anl giv'mg
to the surfaces of the section an outline

Fig, 438,

Heetion of the enfive ihickness of the wierine wmucous
membrane decidua) in the unimpregnoated  siale,
wibh o smoll porfion of the muscular coat aftached,

The pale tortuous lines exhibit the course of the
canals, termed wleringe glamds, the darker inter-
mediate substance forms their walls. The Hner
lines are the “f““ﬁ“ of the mueous membrane
injected.  (Ad Nae)

exactly resembling the cerebral convolu-
tions. On account of this peculiarity it is
difficult to determine whether these so-called
glands consist of single isolated canals, or of
a series communicating with cach other. For
the same reason it is also difficult to ascertain
the precise mode of their termination towards
!l!& musculur coat, whether in a blind extremity
mn every case, as Weber represents them, or

* It appears to me that the well-known repra-
sentations of the human utering glands by E. H.
Weber (Zuslitze zur Lelire vom Baue und den Ver-
richt der Geschlechtsorgane, Taf. viii. f. 4, 5.) are
too definite, and shonld be regarded rather as dia-
grams than actual representations of what is scen
in any mere section. Though it should be observed
that these figures are taken from the pregmant
uterus where the glands have enlurged and beeome
more distinet.

ik

whether h_\f any indirect communication with
the uterine vessels, which many considerations
both physivlogical and pathological seem to
point out as at least possible. The difficulties
attending this part of the enquiry have been
ably illustrated by Dr. Sharpey, and my own
investigations fully confirm his statements npon
this point. Nevertheless [ bave in many in-
stances succeeded in distinctly observing the
blind termination of these canals towards the
muscular coat.®

When sections of the mucous membrane
are made purallel with, instend of perpendicular
to, the surfuce, these eanals are seen divided
across. The appearance then presented is
that of pumerous round or oval apertures,
which are more distinct in proportion as the
section is made nearer to the uterine cavity,

The uterine glands are lined by a fine den-
tate epithelium, the cells of which are only
slightly coherent at their margins.

The orifices by which they terminate upon
the surfuce of the uterine cavity vary in di-
ameter from 335" to 385 .

In addition to the glunds or canals already
described, there may be often obhserved inter-
mixed with them short mucous erypts, or even
closed follicles. These appear to have been
little noticed in the uterineg cavity, but they
are very distinctly seen when accidentally dis-
tended by accumulation of fluid. They then
constitute a variety of those growths, which in
more advaneed stages have been designated
by Dr. Oldbam channel polypi.

The arrangement of the rﬂpf.l’fﬂry vessels of
the uterine mucous membrane is peculiar and

Fig. 439.

Net-work of capillaries on the surficce af the mueous
membrane of the wlerus,

a, from the body; & from the canal leading to
the Fallopian tube. In the centre of each of the
meshes is the orifice of a uterine gland. (Ad Nat)

characteristic.  The capillaries, which are of

large size, usually descend between the cunals
of the uterine glands, giving to them a few

* Upon this subject see further, p. 666,
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small branches in their course. Having reached
the surface of the mucons membrane they
$prg.nr,l ont into a meshwork of round oval and
hexagonal spaces, in the centre of each of
which may be usually observed the orifice of
a uterine gland. This is most easily seen in
the neighbourhood of the lfal.!ui:iml tubes, where
the capillary network and glandular orifices
are usually arranged with greater regularity
than in other portions of the uterine cavity,

In many places, however, the small vessels
furnishing the capillaries of the mucous mem-
brane may be seen in injected preparations,
lying close beneath the surface with which
they run parallel, and if the veins have been
filled, one or two principal ones may be no-
ticed on each half of the median line, running
in the longitudinal direction, and communica-
ting by short branches with the capillaries
just mentioned, from which the blood is thus
conveyed away through the muscular walls to
the larger veins.

The network of capillaries thus formed lies
very superficially with regard to the uterine
surface. The layer of epithelium ecovering
them, and the nuclear corpuscles and amor-
phous tissue supporting them, appear to have
so little cohesion, and to form so slight a pro-
tection, that the vessels are often seen to be
nearly bare, while in some instances the indi-
vidual capillaries may be observed hanging out
loose into the uterine cavity, and giving to its
surface a villous appearance. This constitutes
one of those conditions which have led many
anatomists to assert, and more to deny, that
the mucous membrane of the cavity of the
uterus is furnished with true villi.

Structure and arrangement of the lissues
composing the cerviw. — The cervix is com-
posed of nearly the same elements as those
which form the body of the uterus, but they
are differently proportioned and arranged in
the two organs.

The cervix cannot be said to consist, like
the body, of three coats. It receives a cover-
ing of peritoneum only upon its posterior
surface, while the anterior wall, as well as the
lateral borders, remain uninvested. With
the exception, therefore, of this partial cover-
ing, the cervix consists of a muscular and a
mucous coat only (ﬁg. 426—431.).

Muscular coat of the cevvie, — Un account
of the large admixture of fibrous tissue with
the muscular element here existing, this
might with almost as much propriety be
called the fibrous coat of the cervix. The
muscular element of the cervix consists of
the same fusiform fibre-cells as in the body ;
but the elementary corpuseles are here scan-
tily seen. The fibrous clement consists of long
detached fibrils or of bundles of fibres of
white fibrous tissue intermixed with much
unformed material of the same kind, but
stronger and tougher than that which unites
the constituents of the muscular and mucous
coats of the uterine body.

These several tissues are arranged in a
manner not materially different from the plan
already described as observable in the body
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of the uterus. But the thin external strata
which form the tegumental layers of the body
are wanting in the cervix. There may, how-
ever, be distinguished an outer and more
vascular, and an inner and more dense series
of laminze, The laminz of the outer series
are mtermingled with numerous divisions of
the cervical branches of the uterine vessels
which traverse them obliquely in a direction
from above downwards and from without in-
wards.  From the abundance of these vessels
the external lamin® present a more spongy
appearance, and when the part has been in-
Jjected a much deeper colour than the inner
layers, which are paler, more dense and
closely set, and exhibit at the same time
fewer sections of vessels, and these only of
the finer kind. The large amount of white
fibrous tissue, and the density and compact-
ness of the lamine here formed around the
cervicul canal, give to clean sectionz of this
part an appearance of circles concentrically
arranged.  But a low magnifying power is
sufficient to resolve these into the lozenge-
shaped spaces already described, consisting
of bundles of contractile fibre cells bordered
by Abrous tissue, and intermingled with bun-
dles of the latter and blood-vessels of various
sizes,  Within these lamine and bundles the
fibres take their course with as many varia-
tions in direction and plan of arrangement as
are noticeable in the muscular fibres of the
rest of the uterus. (See fig. 436.)

The larger proportion of the fibrous ele-
ment in the neck as compared with the body
of the uterus, which the microscope serves to
chsplay, and which to a certain extent is ob-
servable to the naked eye, may be more satis-
factorily shown by the operation of dilute
acetic acid ; this agent causing thin sections
of the part rapidly te swell out and assume a
pelatinous appearance.

Mucous cont of the cervir,— This is com-
posed of epithelium, basement membrane,
and the usual Abrous and vascular tissues,
together with certain papille and follicles.
It is of a more dense and uniform texture
upon the outer or vaginal portion of the
cervix than within the canal, where it is more
delicate, but being here thrown into nume-
rous folds and rugm, an appearance is given
of greater thickness than the membrane
really possesses. The average thickness of
the mucous membrane upon the lips of the
cervix is }— 1; that of the membrane with-
in the cervical canal, regardless of the folds,
is somewhat less. The general plan of ar-
rangement, and some of the more prominent
forms which this membrane assumes within
the cervical cunal having been already con-
sidered, it only remains here to describe the
minuter structures of which it consists.

e epithelivm of the outer or vaginal por-
tion of the cervix is tessellated or squamous.
It gives a smooth and even covering to the
two lips of which this part of the cervix con-
sists.  Outwardly, this scaly epithelium is
continnous with that of the vagina, but to-
wards the os nteri it terminates at the margin
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of either lip. Within the cervical canal the
epithelium changes its form. It has been

escribed here as constantly cylindrical or
dentate; but upon all the finer structures
here found, such as the filiform papillae, this
so=called epithelial covering consists, as
Reichert has well described, and Kilian ac-
curately represented it, of elementary cells,
whose cell membranes are closely united to-
gether, having a polyhedral outline, and with-
out underzoing such an amount of flattening
as to lose their spherical form.  They contain
a slichtly flattencd nucleus with several nu-
cleoli, surrounded by a clear somewhat thick
fluid intermixed with molecular bodies, and
sometimes oil globules,

Some difference of opinion exists as to the

t of the cervical canal in which the epithe-
ium first becomes ciliated. Drs, Tyler Smith,
and Hassall, who have exomined numerous
uteri at an early period after death, with a
view to anlicipate post-mortem changes, state
that the cilistion of the L'pil,hf,']illl'u COMMEnees
in the rugose portion of the canal, and ex-
tends up to the fundus, while the epithelium
juz-it within the o=, thmtgll also c}'“!‘lli["i{'i‘tl! 15
not ciliated.* It should be observed, however,
that there is no particular portion of the cer-
vical canal in which the membrane constantly
becomes rugose, but that the rugosities often
extend quite down to the margin of the os,
According to Henle T, the cervix is provided
with ciliated epithelium from the middle up-
wards, and with pavement epithelium from
that point downwards.

One peculiarity or variety in the arrange-
ment of the epithelium upon the vaginal por-
tion of the cervix requires special notice Lcre
on account of the singular degree of import-
ance which has of late years been attached to
it, and still more from the remarkable pa-
thological speculations to which it has given
rise,

It occasionally happens that the tessellated
epithelium of this part, instead of extending
as fur as the os, abruptly ceases at a distance
of one or two lines frem the inner margin of
either or both lips, leaving a single or double
crescentic patch where the ordinary pave-
ment epithelium is replaced by a crop of close-
set fililorm papillz, projecting very slightly,
if at all, above the general surface, and pre-
senting to the touch that velvety feel, and to
the eye, on account of their great vascularity,
that florid aspect, which has often led to the
supposition that this mere morphological va-
riety of structure is the result of a pathologi-
cal change, and that it constitutes a form of
uleer peculiar to the os uteri.

Beneath the epithelium is a basement mem-
brane, which, upon the outer portion of the
cervix, extends in a smooth lamina over the
papillee that everywhere crowd this part, but

* Memoir on the Pathology and Treatment of
Leuesrchoen, based upon the microscopical anatomy
of the oz and cervix uteri.— Med. Chir. Trans., vol,
xxxv. 1852

t Allegem. Anatom., p, 246,
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within the cervical canal it dips into the
furrows and follicles, or covers its numerous
rugosities and projections.

An unequal layer of flveus fissue, traversed
by vessels, and supporting and containing the
numerous papille and mucous crypts of vari-
ous forms and sizes which characterise the
cervical mucous membrane, completes this
structure, Tough and coriacecns upon the
outer portion, and thinner and more delicate
within the canal of the eervix, it forms the
chiel substance of the mucous membrane, amd
lies immediately upon the muscular coar, the
fibres of which become intermingled with it.

Lhe papille, or villi, as they are sometimes
termed, of the cervix, exhibit considerable
varieties of size and figure, being conical,
verrucose, or tuberculated, dentate, clavate,
and filiform. The clavate papille are usually
found fringing the surface and margins of the
thinner plicee. The dentate usually form a
border to those which are a little more fleshy,
and are commonly seen at the marging of the
lateral and wpper mucous folds. The verru-
cose papilla are seen in various situations,
but are most constantly observed in the sharp
lateral furrows which constitute the lines of
demarcation between the two cervical walls,
The filiform papille are the finest of all.
They are more slender and pointed than the
clavate.  They oceur under two forms, and in
two situations.

One of these forms is invariably present on
the outer or vaginal part of the cervix. The
whole of this portion, from the margins of the
os outwardly, is covered by numerous short
close-set thread-like papille, invisible to the
naked eye, but with the help of a sufficient
amplifying power E:mill{ distinguished by their
white colour, through the somewhat dense
layer of pavement epithelium and basement
membrane that close [} covers and binds them
down. Similar papillz clothe the inner sur-
face of the vagina, and form, with those just
described, a continuous layer.,

The filiform papillae constituting the sccond
variety are larger and longer than these, so that
they may be discerned by the naked eye. They
occur usually at the marging of the os, and
may be traced to a variable distance within the
canal. But their presence here is uncertain,
while that of the former variety is constant
in the situations indicated. These larger fili-
form papille may be sometimes seen to form
the terminations of the longitudinal cervical
plice in those cases where parallel folds run
down to the very margins of the es uteri.
Here the folds, each ending in a little tuft or
tassel, form by their junction a close-set cro
of villi, which may merely border one or halﬂ
lips with a narrow fringe, or form a velvett
patch extending outwardly upon the lips of
the cervix, and being here uncovered by the
ordinary dense epithelial layer of this region,
which, as just stated, sometimes, terminates at
this spot with an abrupt margin, they may
present the appearance already described as
simulating an ulcer.

Regarding the minwle structure and composi-



G40

dion of the papillz, all but the finer kinds may
be viewed as consisting of the same elements
as the mucous memborane iwelﬂfurthc_!.- appear
to be produced by mere notchings or indenta-
tions, extending more or less deeply into that
membrane ; they are, in fact, little more than
repetitions of the plce and suler upon a
amaller ::ir:.;,ﬂl:, with a !i!'lght difference of form.
They serve to extend the secreting surface,
and possibly to expose a larger aggregate
superficies of vascular and nervous tissnes.

Une or more long and slender blood-vessels
may usually be traced feom the muscular coat
ruﬁning into each I]:IIli:Hu. These arve sul-
ficiently conspicucus in thin sections without
the aid of injections. By the aid of the latter
they may be seen to terminate in vascular
loops upon the ends of the papilie, just as
similar vessels may be observed to form wavy
coils upon the erests of the plice by which
the cervix is lined.

The filiform papille, both larger and
smaller, are more finely-constructed than the
rest. They often end in a slightly bulbous
extremity. Those upon the outer portion of
the cervix are usually single, their length being
from two to six times that of their breadth,
The free uncovered filiform papillae of the cer-
vical canal and margins of the os are relatively
much longer. These latter are commonly
branched, amd in conformation occasionall
resemble the early villi of the chorion,  Eauc
villus. whether single or ramificd, contains
usually a single capillary loop, which returns
upon itself, and at the basz passes on to an-
other villus. Covering the capillary loop is
a delicate basement membrane, uniting toge-
ther the clear granule-holding nucleated cells,
which constitute the epithelial covering as
well as the substance of the villi, and of
which a description has been already given.

No nerves have been traced into the papille,
though Kilan® is of opinion that theyare spe-
cially tactile or sensitive structures, and from
various circumstances to be hereafter con-
sidered, it will appear probable that they are
connected with the special nervous attributes
of the cervix. 1 am disposed, however, to
regard the sensibilities of the cervix, such
as they are, as resident chiefly in the filiform
papillae,

1e mucons crypls or follicles of the cer-
vix are, for the most part, simple depressions
in the mucous membrane, although in cer-
tain situations they penetrate more deeply,
and approach in form the ramified and tortu-
ous canals of the uterine body.  Scarcely any
portion of the cervical canal 1s free from these
follicles, which serve to increase the exrent
of mucous surface, and nrparcntl}' to furnish
the special secretions of this part.  They not
only fill all the interspaces between the pri-
mary and secondary folds, but they are dotted
over the ridges and prominences of the cervi-

* Zen a valoable paper by Franz M. Kilion, en-
titled, Die Structar des Uterus bei ‘Thieren, in Henle
and Plenfer’s Zeitschrift, TX, Bd.
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cal lining membrane in countless numbers,
extending from the internal to near the ex-
ternal os uteri. They commonly cease at a
short distance from the margis of the latter,
where a smooth space is often ahservable in
one or both cervical walls. But they may be
sometimes perceived at the very border of the
lower orifice, and when in such a case one or
both lips are slightly everted, as for example
in certain hypertrophies of the cervical lining
membrane, this follicular portion becomes
protruded, while its florid eclour, limited
by an abrupt margin of the unaltered amd
paler squamous epithelium here suddenly
commencing, an appearance is prodoced
which may also easily be confounded with an
uleer.

The mucous erypts seldom extend beyond
the border of the os, except in the cases just
quoted, when, in fact, the relative situation
only of the parts is changed. A few, how-
ever, may be sometimes seen scattered at tole-
rably regulor intervals over the vaginal por-
tion of the cervix. They sometimes also
oceur here, as well as within the cervix, and
even in the uterine cavity, in the form of closed
vesicles containing an opaline fluid, and per-
haps may be regarded as in some instances
pathological new formations.

The cervical mucous erypts are lined by
epithelium and basement membrane. They
contain a small quantity of mucus, together
with granule cells.  Those upon and near the
margms of the o3 uteri may be sometimes
observed to contain short papillee within their
margin.

lood Vessels of the Ulerus.

The Arteries are derived from two sources,
viz. from the internal iliac and the ovarian
or sperimatics.

The wvessels supplied from the former
source are termed the uterine arteries, These
are two in number, one for each side. They
arise from the anterior division of the internal
iliacs, and proceeding downwards and in-
wards pass between the folds of the broad
ligament to the veck of the uterus. Here
they take an upward course along the lateral
horder of the organ, deseribing several flexuo-
sities, and giving off, in succession, branches to
the upper part of the vagina, the neck, body,
and fundos of the uterus ; the latter inosei-=
lating with the branches derived from the
spermatics. Free inosculations also take place
in the substance and wpon the surfuce of the
uterus between the branches of the two sides,
so that the entire uterus may be injected from
either set of vessels,

The branches derived from the spermatic
or ovarian arteries also enter between the
folds of the broad ligament, and inosculate
with the superior divisions of the uterine
vessels near the fundus of the organ.

When, alter a successful injection, thin slices
are cut from the substance of the uterus and
dried, and afterwards placed in Canada balsam,
the whole appears to be a muss of vessels ; the
arrangement of which, however, may be easily
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observed by a hand lens or a low power of
the microscope. Many of the arteries down to
257 or 4 in dinmeter ave still scen to take
a remarkable corkscerew course, with numer-
ous very close spirals, especially in the outer
half of the sections. Beyond these the ves-
sels take a straighter course, and at lengzth, in
their finer divisions, ron in parallel lines,
smn:lin% off minute twigs at right angles, which
cross the ultimate fibres of the tissue, in the
manner peculiar to muscular structure.

When the finer vessels of the body of the
uterus have reached the mucous membrane,
they dip down between the walls of the
canals, termed uterine zlands, and spread out
in a network of capillaries; the meshes of
which surround the orifices of those canals in
the manner delineated in_fz. 439 ¢ and L. ; and
from these the blood is uguhl collected by the
small superficial veins, the course of which is
escribed at p. 637,

The arteries which supply the cervie pene-
trate that part in o direction downwards and
inwards, pursuing the same corkscrew course
until they have nearly reached the mucous
surface, where they break up into finer ves-
sels and capillaries, which ramify over the
rug in lines more parallel than those of the
uterine body. Both the arteries and capillaries
of the cervix are far less numerous than those
of the body of the uterus; and, indeed, the
cervix generally in respect of its composition
exhibits a lower degree of organisation than
that of the principal portion of the organ,
although it appears to receive the largest sup-
ply of nerves.

The veins of the uterus take a course cor-
responding with that of the arteries, and are
distinguished by the same names. They are
considerably longer and more numerous than
the latter.  They form aleng the sides of the
uterus and within the folds of the broad liga-
ment a very considerable plexus (the uterine
plexus ), which, together with the venous chan-
nels or sinuses ramifying in the uterine sub-
stance, are more conveniently examined in the

avid organ, where they undergo great en-
argement.  See figs. d44 49, and 453, and
the deseriptions of these.

Lymphatics, — These vessels are far more
easily examined in the gravid than in the un-
impregnated uterns. They are very numerous,
and are divided by Croveilbier into two
orders; the superficial, which lie immediately
beneath the peritoneum ; and the deep-seated,
which ramify in several places in the sub-
stance of the uterine walls. The lymphatics
of the cervix terminate in the pelvie and sacral
glands. Those of the body of the uterus,
after traversing the broad lignments and
uniting with the lymphatics proceeding from
the Fallopian tubes, ovaries, and round liga-
ments, empty themselves in the glands situated
i front of the aorta and vena cava.

Nerves. — The nerves which supply the
uterus are derived partly from the spinal, but
principally from the sympathetic system.  Ac-
cording to the dissections of Dr. Snow Beck #,

* Phil, Trans., LEAG, part ii. p. 209,
Snpapr.
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the nerves which compose the hypogastric
plexus, consisting of gelatinous umE tubular
libres derived from the lower part of the
superior aortic plexus #, on approaching the
neck of the uterus begin to separate, and on a
level with the os uterl are joined by branches
which aceompany the superier hiemorrhoidal
artery. The anterior portion of the hypo-
sastric plexus, a'ter receiving branches which
accompany the iline arteries, passes mwards
by the broad Hgament, and supplies the lower
half of the uterus.  These nerves, which are
continuations of the hypogastric plexus, as
they approach the body of the uterus se-
parate, and each pursues a different distribu-
tion. They lose the plexilorm characier and
torm a number of distmet fine cords,

These nerves, like all the nerves supplied to
tie uterus, are r,'hii,'ﬁ_\' unlnpum_"d ufgulutilmu's
fibres, although somwe tubular fibres accom-
pany them ; but they are few in number, and
appear to he far from I:uml'll]g the essential
clement of the uterine nerves.

The mididle portion of the uterus is sup-
plied by a distinet branch from the inferior
aortie plexus ; which, without communicating
with the hypogastrie branches, passes to the
upper part of the uwrine'budyuu(% then divides,
to supply the part between the previously
described branches and the Fallopian tube,
sending also a branch to the ovary.

The fumdus is supplied sowetimes by a

* Acconding to Dr. Snow Deck, the white tubular
fibres which enter, pass through, and emerge from
the semilunar gowglio, are all derived from cerebro-
spinal nerves throngh the mediom of the splamchnic
werve, while none of the tubular fibres actunlly arize
from the ganglia (as Didder and Velkmann sup-
pose). The same was found te obtain in every
mstance of sympathetic ganglia examined; the
tubular filires 1:1-1111! always be teaced to the white
connecting cord Letween the spinad and sympathetic
nerves, and thenee to the branch of the spinal nerve
from which it is derived. The gelatinons fibres, on
the olher hand, all take theiv origin in the 1.':-:I'||nwir:¢i
of the ganglia. In the white cords connecting tha
spinal and sympathotiv nerves, commonly reganded
as rools of the sympathetic, the tubulur fibres com-
posing these, on being troved back to the spinal
cord, were found to be derived from the motor and
senzitive roots in apparently equal preportions,
The clements of the lower part of the superior aorgie
plezns resemble these which form the semilonay
ganglia, viz. tubular fibres derived from the lnmbar
merves, and gelatinous Glres from the sympatletic
ganglia,

The tuferior aortie plerns is a comtinustion of the
branches from the plexus last deseribed.  Thesa
divide to form the two lateral hypogastric plexuses,
amil here a crossing of fibres of the opposite side
takes place.

The fateral hypogestvie plerus is composed of gela.
timons and tubular fibres derived from the superior
aortic plexus, The distribution of nerves to the
uleras from thizs, their wain sowrce, is deseribed in
Ll fiexd,

The sreral meeves, although they supply  the
vagina, clitoris, labia, sphincter and levalor ani,
Bladder, and recium, send ne direct branelies to the
uterus; nor is there, acconding to this author, any
anatomical evidence (o support the :,|;||1|H_;.5i|i.;|-“
which seme have entertained, that filaments derived
from these nerves might by a circuilous route reach
the nterus after their wnion with the peloie pleans,
I'hil, Trans., 1846, part ii.
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branch which proceeds from the renal plexus
in company with the spermatic artery, and is
distributed also to the ovary.

Another set, distinet from these nerves,
comes also from the same continuation of the
hypogastric plexus, but forms a plexiform ar-
rangement around the vessels ; and among these
are found here and there minute ganglia.
These nerves are very minute.#

Tue Deveroruest orF THE UTERus, Axn
THE METAMORPHOSES WHICH IT UNDERGOES
AT DirrerExT PERIODS 0F LIFE.

a. The origin of the wlerus, and s condilion
dm-ing_ﬁr!m" f{f?.u- In the human l',!lllh‘l:}'l;l. -
cording to the observations of Miiller, during
the transformation of the Wolfian bodies, the
efferent tube of the generative apparatus un-
derzoes the following modifications.  In the
male, all that portion of the efferent tube
which passes al‘nng the outer horder of the
corpus Wolffianum is thrown into strongly
marked convolutions, and this part contributes
to the formation of the upidid} mis, while he-
low this point the convolutions cease ; and
here a band or ligament, the abernaealum
testis of Hunter, which had been developed at
a still earlier period, passes off to the inguinal
canal. In the female, the following trans-
formation oceurs. The tube here remains
free from convolutions, but a ligament, re-
sembling that of the male, which is afterwards
converted inte the ligamentum uteri teres,
passes off from the same point, to be extended
to the inguinal ring. The part of the tube
which lies below this point becomes the cornu
utert, and it is by the coalescence of the two
cornua at their lower extremities that the

Fig,

UTERUS AND ITS APPENDAGES.

body of the uterus is formed in man ; while in
those animals in which no middle portion
or body exists, the cornua remain ununited.
As the development of the uterus proceeds,
the two cornua become gradually shorter,
until at length they are lost, or, as it were,
absorbed into the body or fundus of the uterus,
which is thus at the same time developed.
The accompanying figure, representing the

Fig, 140.

The entire internal generative organs, from a foetus of
three monthe,  ( After J. Miiller x 8.
a, uterus; & round liganments ; ¢, Fallopian tubes ;
d, ovaries ; & remaing of Wollfian bodies,

condition of the fietal uterus at about the end
of the third month of gestation, serves to
illustrate these particulars. The ovaries
sess the elongated form characteristic of the
early condition of these organs. Parallel with
them run the Fallopian tubes, and between
these are the remains of the Wolffian bodies,
At the point where the round li ts are
given off, the cornua uteri begin, and by their
Junction, which is here not vet complete, so
that a slight indentation is left, the uterus is
formed,

From this period of embryonic life, the
uterus keeps pace in its growth with the other

441.

Lterus and appendages of human fietuas ot ferm.

viscera ; and at the time of birth it forms an
organ of considerable size, lying high up in

* Upon the subject of the m‘ig;'ln and distribution
of the uterine perves, consult also Fr. Tiedemaun ;
Tabolm nervorum uterd, Heidelberg, 1822; and the
works of Dr. Robert Lee, quoted at page 651, where
the condition of these nerves in the gravid uterus,
anid the guestion of their enlargement during preg-
nancy, is considered.  And for the minute anatomy
of the sympathetic filaments and ganglia, see the
Art. # Sympathetic Nerve™

(A fter Richard.)

ity pavilion of the left side; & the same of the right side (below it, in this specimen, is the remark-
able variety of two separate accessory pavilions & and e); o Fallopian tube, exhibiting numerous
sinnnsities in its outer half; f round ligament ; e, ovary.

the pelvis, and accupying a conspicuous place
midway between the bladder and rectum. The
form, however, of the generative apparatus, at
this stage of life, is very different from that
which characterises it at a later period. The
vagina, cervix, and body of the uterus constis
tute one nearly straight stem or canal, from
which diverge, at right angles, the Fallopian
tubes and ovaries with their ligaments, much
in the form of the letter T, OF the two divi-
sions of the uterus, viz. the body and cervix,
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the latter is the more considerable, for the
body has not yet acquired breadth ; while the
cervix, forming a tube of nearly equal calibre
with the body, possesses almost twice its
length, This greater length of the cervix, as
compared with the body of the urerns, is ane
of the most striking characteristics of fietal
life ( fz. 441.), one also which continues to be
observed for many years after birth,

b The wlevus from Hhe tine of birtk lo pu-

63

berty, — From the time of birth umtil the
approach of puberty, the internal generative
organs undergo but little change. Gradually,
but slowly, increasing in size, they still retain
the principal characteristics of the fietal pe-
riod. The uterus consists still chiefly of cer-
vix, the body being that part which is last
developed. Thus in a child of three years
(fir. 442.), in whom the entire length of the
uterus is 15", the cervix measures 1177, and

Fig. 442,

{terns and appendages of an infand.

n, cavity of the body laid open; &, of the cervix; o, anterior lip of the corvix; d, left ovary opencd ;
e, Fallopian tube; £ right ovary; g, internal os uteri, marking the division Letween the body and cervix.
(o Net.)

the body anly 4,  These dimensions do not
n:amﬁa}l}l differ fram those of the uterus in
the first year of life, nor do they much exceed
those of the same organ at birth.

But as puberty approaches, the relative
proportions of the cervix and body of the
uterus are found to have changed, and the
latter now preponderates over the former.
For while the body now equals the cervix
in length, the breadth of the former much
exceeds that of the latter. The walls of
the upper chamber now become thicker
from the more rapid development of the
uterine muscular fibre, which is their chief
constituent, This not only increases the ex-
ternal dimensions of the organ, but, at the
same time, canses the parietes to become in-
curved, and so to encroach upon the eavity
contained iy 1,||.|3m1 which, up to this p!:rl[}d,
preserves the form of a nearly equilateral
tria.n§1|3 { fiz. 42,3, but now gradually acquires
the shape already desceribed as characteristic
of the cavity ol tll’n,- adult uterus {fz. 431.).

The folds or plice also (fiz. 442.), which,
in infantile life, are distinemshable upon the
anterior and posterior walls of the cavity in
the uterine body, resembling somewhat those
in the cervical canal, gradually disappear ; their
former situation being now indicated by only
a slight groove or raphé in the median line,

and one or two gentle elevations diverging
towards cither Fallopian tube, These traces
in the cavity of the body of its original con-
struction out of two symmetrical halves, be-
come generally lost after the uterus has been
once impregnated, and indeed cannot nlwu}'rs
he distinctly seen in the nulliparous organ.
Oue peculiarity in the form of the infantine
uterus may be mentioned here, although it
will be subsequently more particularly noticed.
This consists in a curvature or inclination
forwards of the upper part of the uterine
body (fiz. 467.). Itis constantly more or less
seen in infancy and childhood, and is vsually
partly retained in the virgin adult, but be-
comes lost after one or two pregnancies. In
an excessive de . it constitutes the con-
dition hereafter mﬂm& as antiflexion of the
uELrus,

From the time of birth to puberty, the com-
ponent elements of the uterus remain nearly
unchanged. They consist of granvles and cells
in various stages of development, from the
round granular corpuscle to the elongated and
illti:n'lut{,*hr fusiform fibre-cell ; the two latter
being often drawn our, at their extrenities, into
long filiform threads. These are all imbedded
in a semitransparent formless matrix, and dif-
fer in no respect from the corresponding
tissues in the adult, except that they are ge-

TT 2
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nerally solter and less tenacious in proportion
as they are younger.

e, The wterus during wenstrual Ufe. — The
average duration of menstrual life is thirty
vears. It occupies wsually the interval be-
tween the ages of filteen and forty-five. The
uteris 1 hl.‘-l.li.lll_'!.—' WOImen, t_hrml;:lmul, this en-
tire epoch, i1s maintained in a state of pecfect
aplitude for the reproductive office, beinz, so
to speak, under the control of the ovaries,
with which it manifests so direct a sympathy,
that every periodic change in the condition of
the latter is, so far as the present state of our
knowledgze justifies the assertion, represented
by a corresponding preparatory change in the
former. Dot the menstrual phenomena being
reserved for subseguent notice, it is nut_',' Nit=
cessary to remark heve that the nterus under-
roes usually o slicht alteration in size abount
the time of each catamenial flow, when its
tissues are opened up,and become more spongy
from the larger afflux of blood to them.

The lining membrane appears to suffer a va-
riable amount of :liﬁlllt[rg_rntinn, In the uterus
of women who have died during menstroation,
the interior may present o ai'ligiltl:-,' roushened
appearance in certain places, or this may ex-
tend over the greater portion of the eavity.
In women who menstruate painfully, it not
infrequently happens that the entire uterine
lining, to a greater or less depth, is exfolinted
and di:ﬁi:l'lil.l‘gﬁd . the process of !:x]nih:in-u
being accompanied by much suffering and a
areater escope of blood than oceurs in ordi-
mary menstruation,  These dysmenorrhaeal
membranes ( fig. +43.) present all the eharac-

Fig. 113

Portion of the lining menbrars af Hee wlerus cast off
during ,mf.lg,l"m" wenstrwation,  {Ad Neat )

teristics of a true decidual structure, having
Lo their inner side, or that which had cor-
responded with the uterine cavity, the fine
cribriform surface occasioned by the arifices of
numerons utricnlar glands, and upon the re-
verse side the wsual rough Hocculent appear-

* For thas illustration I am indelted (o D,

O,

UTERUS AND ITS APPENDAGE=.

ance characteristic of the outer surface of
membranes ordinarily discharged, along with
the ovum, in abortion,

In other respects, the uterus, throughout
menstrual life, exhibits little or no alteration
in form or bulk, but continues to present those
characteristics of constant aptitude for its
preatest and most important office, which have
been explained in the description already given
of the mlult orean ; and these characteristics,
if no pregnancy intervenes, it preserves until
the perioul arrives at which menstruation, to-
gether with the capacity for procreation, finally
Ceases,

. The wierus during pestation.  The fully
develeped wlerns. — The gravid uterus is only
another term for the fully developed uterus ;
for, although the latter designation is com-
monly applied to the unimpregnated organ,
when it has reached its ordinary size in the
adult, the uterus does not attain the greatest
amount of development of which it is nor-
mally susceptible until the term of gestation
is complete. ; 2

The case of the uterus is Fﬂl'hﬂ[.kﬂ in certam
respects ENE FERCFE for it 15 the ease of an
organ which, having reached a certain period
af prowth, remains in a nearly passive con-
dition, so far as mere growth is concerned,
until a further amount of development is
evoked by a new stimulus. There are, in-
deed, two notable periods in the history of the
development of the uterus, at which the in-
fluence of snch an additional stimulus is per-
ceptible,

For, first, as already shown, the uterus,
like the mamma, remains without any material
change from birth to puberty. The establish=
ment of the latter condition is characterised
by a correspondingly rapid evolution of both
these organs.  But the pobertal age may not
arrive ; the individual may retain, in respect
of reproductive capacity, the pre-pubertal con-
dition ; and the uterns, in these cases, does
not proceed beyond its first stage of develop-
ment.®

Again, the second stage, having been reached
at puberty, may be continued through men-
strual life, until, with the cessation of pro-
creative power, the period of natural decline
in the organ commences, and this is the con-
dition which the part retains during the pe-
riods or interyals when it is not employed in
the process of reproduction, as w ellas thmugh-
out life in those cases in which it is never so
employed. This degree of growth of the ute-
rus is evoked by the full development of the
ovary and the commencing dischurge of ova,
and is coexistent with the establishment of
menstruation and the other conditions of pu-
berty.

But a third stage of development of the
uterus is produced normally by the stimulns
of impreanation, and partly by the growth of
the ovum, amd abnormally by the formation af

* Compare fig 465., representing the pre-pubertal
ulerus in a woman aged nineteen, with iy 442, of
the uterus of a chilid at three years i
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any sobatance within the wterns, such as o

vpus, which may cause distension of its
walls; or by the accumulation of fluid in its
cavity, such as the menstrual fluid collected
in cases of atresin or imperforation of the
vagini.

The development of the uterns which is
occasioned by the stimulos of pregnancy, takes
place whether the impregoated ovum arives
within the utering cuvity or not ; although
this does not occur in equal degrees in the
two cases.  In the case of extra-uterine preg-
nancy, a very eonsiderable thickening of the
uterine substance usually tukes place, together
with a general enlargement of the entire oraan,
Tully equal to that which is observed inthe third
month, and, in some cises, when gestation is
not interrupted, even in the fourth month of
ordinary pregnancy.

In cases where gestation follows an ordi-
nary course, the development of the uterus is
such, that the weight, at the end of the period,
is found to be inereased about twenty-four-
fold, and its length about five-fold.

This development, as it affects the size,
weight, form, and position of the entire orzan,
as well us the |:|h}':ii|:uﬁ condition of its special
parts, will now be considered.

There i3 no example in man, and few in the
animal kingdom generally, of a development
of any organ or structure comparable in rapi-
dity with that which takes place in the uteros
during gestation, although the periodical
growth of the deer’s horn, and the formation
of the placenta, may be guoted as in some
respects analogous cases,

Size. — The rate of increase of the uterus,
during pregnancy, is subject to great vurios
LIS, ut, with due allowance for these,
which are dependent chiefly upon the size of
the fetus and placenta, the quantity of liquor
amnii, or the number of ova fertilised, an
approximate estimate may be formed of the
average alterations in size and bulk which the
OrZan _E.'dlih]tn at different pl:r]mh-i of normal
gestation.

These may be expressed in calendar months
as follows : —

RATE OF INCEEASE 1X 3IZE OF TIE GRAVID
UTERUS ACCORDING TO MONTHS.

Length. Boreadeh,

End of % months 40 inches | 4 inches,

" 4 n '."'é_"“ 1 | b "
LL] '-.-" L1 ﬁ'_? kL] -r.ll B
T g 6 .
L1 T EL] I“ b L Té "
EE] H a l 1 " H "
LL] ﬁ m IH " EJ' ETd

The antero-posterior has usually an average
of one inch less than the lateral diameter,

Weight. — The weight of the gravid nterus,
when fully developed, is most correctly ascer-
tained in cases where death has taken place
during, or soon after, labour at term. In
twelve examples, estimated by Meckel, the

G453

minimuom weight was 21bs,, and the weight,
relatively to the unimpregnated organ, was
as 24 to 1.*

Form, — The form of the uterus undergoes
many changes in the course of gestation.
During the first three months, although there
is a considerable inerease of size, the priuﬁ:i\'c
fizure is retained with only slight alterations.
After the thivd month, the body rapidly en-
larging, while the cervix remains nearly un-
altered, the figure of the former n|1|u'm|{:hc-3
that of a sphere.  For the perpendicular anl
transverse dinmeters of the body then become
nearly equal, and the only deviation from the
gpherical form is ocensioned, first, by the
cervix, which increases the vertical dia-
meter of the entire orzan by one inch; and
secondly, by the more tardy expansion of the
body in the antero-posterior dinmeter, pro-
dueing the form of o fattened sphere. Alter
this, the perpendicular mereasing more vapidly
than the transverse dinneter, and the upper
seEments wi[h’_'i'l'tllg fuster than the lower ones,
the uterus gradually :L['quirf;ﬁ the ovoid ﬁguﬂ_:
which characterises it at the end of pregnancy.

Alterations, nearly corresponding with these,
take |:|1uc:; in the L'm'il_lr of the uterine broal v,
The walls of this flattened triangular chamber
begin to se]lmmm from ecach other; and by
their gmlllm ::x|:||||15't[:|1, the unglus il B
rior and lateral lines, by which the cavity was
at first bounded, are unfolded, so that the tri-
angular is gradually exchanged for the pyri-
form shape, and this again for the figure of a
flattened sphere — as in the fourth and fifth
months of gestation; alter which period the
figure of the cavity corresponds very accu-
rately with the general externul form of the
'H"";',I.III.-

During these alterations, the fundus be-
vomes strongly arched ; while the sides un-
dergo a slighter relative expansion, so that
t_ln:.}' ex hibit UII'.:.' a mentle rsw::lling; but the
anterior and posterior walls become corved
and |1|'|)-t‘||i|1l:||L-- sometimes the former, and
sometimes the latter, according to Dr, W,
Hunter, showing the greater amount of con-
vexity.

It has often been asked whether, during
these changes, the walls of the uteras inerea=e
in thickness, or the contrary.  In other words,
whether the dilatation of tiw. uterine cavity is
to be resarded as a mere passive distension,
with thinning of the walls; or whether the
process of enlargement consists of an active
excentric hypertrophy.

In order to determine this point, Meckel
examined the average thickness of the uterine

alls at different periods of gestation,  From
observations which be had made in sixteen
uteri, at all periods of gestation, he concluded
that the walls ineresse a little in thickness in
the beginning, but that this incresse is not
VETy L’llll!’ij{ll:hIIJ]{', and that towards the end
of [regnancy tln;:l' Become gmt|ll;|:|||_1.' much

* The estimates of Heschl, given at page 633,
differ somewhat from these.
T W. Hunter,  An anatemical description of the
human gravid wteros, poge 3.
TT 3
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thinner. He found the thickness of the ute-
rine walls, three weeks after conception, 6" ;

FJ'E- H‘]:‘d

Haewran gravid uferns of eight months.  The vessels
fren feen infected, and the peritonenin resoved from
the sieles and fore-part of the wteruws, (A fter W,
Hunter.)

a, commencement of the cervix; && portion of
the Liody corvesponding with the brim of the pelvis;
¢ ¢, Faliopian tube concealing the ovary ; oo, roond
ligament; & hypogastric artery, and f, vein; g
spermatic artery; and A, vein,

at the commencement of the third month, 5 ;
at the commencement of the fourth month,
47 Ag the end of the fourth month, in two
cases, 47" : in a third, 3 at the upper, and
4+ at the lower purt; in a fourth, 5. At
five months, in one case, 3"'; in another, 2
superiorly, and 47 inferiorly. At six and
scven months, rather less than 3™ ; at eight
months, in one case, 2%, and 21; and in
another, 3 above, and more than 4" below.
At nine months, they appear to be still rather
thinner.

In several uteri, which I have examined at
all stages of gestation, | have found the thick-
ness of the uterine walls exceedingly variable
in different instances, even at corresponding
periods of pregnancy, and particularly vanable
also in different parts of the same uterus.®
According to my measurements, the extremes
of thickuness range from 2 to 9™

* This circumstance is remarkably exem lified
in E’hﬂ:p. Moo 3605, in the Museum of the Hoyal
College of Surgeons, Lomdon,

UTERUS AND ITS APPENDAGES,

During these changes, which take place in

the uterine body in the course of pregnancy,
similar, but much slighter, alterations occur in
the cervix. For the latter, being only the ex-
cretory channel of the uterus, undergoes no
further modification than is necessary to
pare it for transmitting the fetus when ila::lllﬁ:
developed. Accordingly, in the early months
of gestation, while the body is rapidly en-
larging, the cervix undergoes but little change.
Its tissues, however, become slightly expanded,
so that the whole part is thicker, softer, and
more elastic than in the virgin state. The
marsing of the oz externum are consequently
rendered more cushiony, and the orifice itself
is enlarzged. The canal of the cervix is also
widened, and the palmaz plicatze become un-
tolded, and project in the form of frill-like
expansions {p fizr. 446.) ; while an unusual ac-
tivity, occurring in the crypts and follicles,
by which these parts are covered, = t:}u{:
gelatinous  secretion is poured out, whie

Fig, 445.

I"h:'—__.,;.:"-

O aned ceroie wleri in the eighth month of prequancy.

The os is surrcunded by a broad dise of enlarFed
cervieal follicles filled with a pelatinons secretion.
The 0s is represented as seon from the vagina. oo,
viginal wallz divided ; @, walls of uterus. Half the
natural size. (Ao Nt}

collecting here in the form of a plug, assists
in shuotting out the uterine cavity and its
contents from contact of external air and
other mfluences.

The increase in size of the os and cervix,
which 15 gm:iun“'\r |wugm=ssi'u'u t]lrﬂllgh the
whole of gestation, will be sufficiently ex-
Ilrﬂ'ﬁﬁe:i by culnpnl‘il!g the dimensions of these
parts in their two extreme states.  The virgin
cervix mensures usually at the base 7—8"" in
its shorter, and 1 1—12"" in its transverse dia-
meter, and has an aperture of 3—4™ wide.
It projects into the vagina to the extent of
7 ( fig. 425). At the end of pmguun-ciy'.
the whole vaginal portion of the cervix would
fill a circle of 147 diameter ; the orifice
measures transversely 10— 117 ; and that
part which formerly projected into the fornix
of the vagina, is now reduced nearly to the
level of the vaginal walls.

During these changes, it is often observed,
especially in a first pregnancy, that, as gesta-
tion advances, the projection of the cervix
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uteri into the upper part of the vagina be- by the variable condition of the internal os

comes gradually less and less distinetly ascer-
tainable by the finger. The latter change is
commonly termed the “shortening of the cer-
vix ;" but the conditions upon which it de-
pends, have not been veryaccurately examined,
and they are certainly not at all clearly or
adequately represented by the figures by
which the description of this process is usu-
ally accompanied. As much importance is
usually attached, in works on forensic and
obstetric medicine, to the changes in guestion,
it will be necessary here to examine a Little
more closely the process by which this appa-
rent shortening of the cervix is produced.

It is commonly said that no material altera-
tion, in the length of the cervix uteri, occurs
before the fifth month of gestation ; that, at
the sixth or seventh month, the uterine neck
has begun to shorten ; at the eighth month,
it is nearly, and at the end of the ninth month,
it is quite, obliterated.

But while it is true that a lessening of the
projection of the cervix into the vagina com-
monly takes place in pregnancy (fiz. 446.),
I can hardly coincide in the explanation which
is usually offered of this circumstance, namely,
that it is due to a gradual drawing up, as it
were, of the cervix, by which its walls become
added to those of the body of the uterus, for
the purpose of increasing the capacity of the
uterne cavity ; and that in this way the ute-
rine neck is gradually shortened, until it finally
disappears.®

TI;m accompanying g, 446. exhibits the
condition of the cervix in a woman aged
thirty-seven, who, having previously borne
children, died of phthisis in the eighth month
of pregnancy. Here it will be perceived, that,
without any actual diminution of the length
of the cervix, which measured rather more
than one inch, still there is no |1ruj1.:::tim! ot it
into the vagina ; but that it forms a flat roof
to that canal in the mode which is usually
described and explained as indicating the en-
tire absorption of the uterine neck. The true
explanation of this, as it appears to me, is,
that the apparent shortening ol the neck is
caused not, at first, by any diminution of its
actual |l,!l2|g|!|l|I but by an increase of its breadth,
or its extension in the lakeral direction, where-
by the projection of the lips into the vagina is
reduced to the smallest possible amount. The
rest of the process, upon which the shorten-
ing of the cervix depends, may be explained

* Bee description of the figures in Gooch: *An
acconnt of some the most important dizeases
peculiar to woman,” p. 212; and Deck’s Elements
of Medical Jurisprodence, Hth edit. p. 128,

Regarding this explanation, which had been given
by many preceding authors (see Manricean, tom, 1.

. 07.; Smellie, vol. & p. 183 & seq.), but which
iooch was, I believe, the first to fllustrate by dia-
grams, it appears to me that much imagination hasg
been exercised. ‘The illustrations usually given are
evidently dingrams supplied for the purpose of
aiding the deseription of the process, as it has
been supposed to occur, from examination of the

art by the finger during life, but they give a very
mnperfect notion of the actual state of the cervix
in preguancy, as ascertained by dissection,

uteri, or upper orifice of the cervix, I this

remains unyielding until the time of lubour,

Fig. 446,

Vertical section of the o8 and corviz uteri represenied
in fhee lust figure,

r, walls of vagina; ¢, of cervix, and =, of wierine
body. The cervieal canal is nearly filled the
expanded palma plicatee,  Half the natural size
{Ad Nat.)

then the finger, on being lplar.:cd within the
cervix, traverses the whole length of the canal
before it reaches any part of the child ; and
the general form nm}‘suhﬁtmwe of the cervix
being retained, the neck is said to be vnob-
literated. Such is vsually the state of parts
alter repeated pregnancies, But if the in-
ternal or upper os yields readily, as it usually
does in the more advanced stage of a first
pregnancy, then the head of the clfild gradu-
ally settles down upon the lower orifice, press-
ing aside the soft and yielding wall of the
cervix, which thus forms for it a shallow, eup-
like, or funnel-shaped recess, that may be so
fur said to be added to the uterine cavity ; and
the finger, on passing within the os readily,
touches the child, without having to traverse
any length of cervix,

Vien, therefore, the term, shortening of
the uterine neck, is employed, it should be
understood to imply that change which takes
place from the hypertrophy and lateral exten-
sion of the vaginal portion of the cervix, com-
bined sometimes with a separation of the cers
vical walls from each other, occazioned by the
descent of the head of the child ; the degree
of this descent h:ring regulated h}' the amount
of yielding of the mternal os uteri. Dut it
does not signify any alteration in the anato-
mical condition of the cervix and body of the
uterns, which in every case retain their dis-
tinctive characteristics to the end of preg-
nancy : while the dilatation of the cervical
canal is only an occasional oceurrence, limited
to the last stage of pregonancy, and having
nothing to do with that apparent shortening
which begins after the fifth month.

Positivn acinal and refutive. — The enlarge-
ment which the uterus undergoes during ges-
tation, occasions of necessity very considerable
alterations in its actual and relative position.
On the oceurrence ol pregnaney, the organ, at
first concealed within the pelvis, sinks, by its
increased weight, lower t-llt““ usual within that

TT
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cavity ; and, pressing wpon the bladder and
rectum, occasions smnetimes an irritable con-
dition of these parts, But usually at the end
of the third month, the fundus may be felt
emerging from the pelvic cavity ; and in the
course of the fourth month, it is always casily
l.li.-stinguislmhll: in the lower [m_rt of the I::.'pu.-
gastrie region, having then risen to the height
of about three lincers-hreadth above the pelvic
brim. In the hfth month, the hypogastric
region is completely flled ; the aldomen then
acquiring a considerable rotundity in this sim-
ution. By the termination of the sixth month,
the umbilical region also is filled, and the
findus uteri may be felt on a level with, or a
little above, the navel.  In the course of the
remaining three months, the uterus rises gra-
dually, uatil its funduos reaches the level of the
ensiform cartilage.  And this is very nearly
the limit of its ascent, though it occasionally,
and chiefly in first pregnancies, rises slightly
above that point. In women who have a
roomy pelvis, and in those cases where the
natural form of the ulerns is not altered by
aver-distension nor mal-position of the fetus,
there usually takes place, n few days or shortly
before labour, a certain descene of the uterus,
which has the effect of partially emptying the

Fip, &
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epigastric region, and relieving it from the
pressure which it had sustained, especially
during the last month.

The direction which the oterus takes in
rising from the pelvis into the abdominal ca-
vity, is determined by varions circumstances;
and it is interesting to observe in what way
the addition of so large a body as the fully
developed uterns to the already occupied ab-
domen, is provided for, without any of the
viscera suffering injurious pressure, and with-
ont that impediment to the cirenlating and
respiratory systems, which, in the absence of
such a pr'ﬂ'l.'i:iiml, minst im:vitnhljr take IJ-IMB.

The oblique direction of the uterus, up-
wards and forwards, is determined, firstly, by
the corresponding obliquity of the pelvis, the
plane of whose brim forms with the horizon
an angle of GU°. But as the fundus gradually,
after three months, emerges from the pelvie
cavity, the oblique direction of the uterus is
maintained by the symphysis pubis in front,
aned the sacral promontory behind,  Between
these, the superior portion of the uterus con-
tinnes Lo :aacmld,suppﬂrtﬁl next b]f the alulo-
minal walls anteriorly, and the spine poste-
riorly.  The intestings, being bound down b
the mesentery, cannot be displaced, and will

Pasition r:‘l.l"l'.irel.'- wlerues af fhe end of preguascly. {After Maggrier.)
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therefore occupy a position midway between
the spinul colomn and the posterior uterine
wall. The pressure of the sacral promontory,
and of the lumbar vertebre, will still give to
the uterus a forward tendency, which, on the
other hand, will he pruveul:ml from I:mnmning
excessive by the elasticity of the front walls
of the abdomen. If these have not been pre-
viously much distended, the lundos glides
upwards, and ultimately fills the epigastric
hollow ; but if the abdominal walls have been
much relaxed, as by frequent child-bearing, or
if the pelvis is much deformed, the fundus
uteri is usually torned directly forwards, or
even downwards.

At the end of pregnancy, the whole of the
fore part of the abdomen is occupicd by the
uterus ; on either side lie the ascending and
descendine colon 3 the transverse arch, to-
gether with the omentum and stomach, fll the
gpace between the fundus of the uterus and
the diaphragm, while the rest of the abdomi-
nal viseers lie Iau.:ml]jl anl |m.l;t::riur|.3' to its
hinder wall.

Thus it results, that in pregnancy, and espe-
cially im its last stages, no injurious pressure
is exercised, either upon the great vessels, the
aorta and vena cava, or upon the intestines,
liver, or stomach, whilst the descent of the
diupllrsl.gm, and, consequently, the act of
respiration, is not materially impeded, and
space is left for the bladder and rectum to
perform their appropriate acts.

The situation and direction of the pregnant
cervix, are necessarily affected by the increase
of the principal organ, as well as by its con-
tents. So long as the weight of the uterus
causes it to descend lower into the ]:r_']'rir;
cavity, as in the second and third menths, the
cervix is more readily reached, lving in the
lower part of the hollow of the sperum ; but
when the greater part of the vterus lies, as it
does at o more advanced period, above the
pelvic  brim, the cerviz is fele with greater
difficulty, being more withdrawn from the
entrance of the vagina.  If the lower segment
of the uterus is more than usually spread out,
as in transverse presentations, or in the case
of twins, or of excessive distension by liquor
amnii, then the cervix and os are drawn up
s high as sometimes to be quite beyond
the reach of an ordinary finger ; or, if the
pelvis is very narrow, or the abdominal walls
g0 lax as to cause the falling forward of the
womb, the cervix will be equally beyond
reach, and in these cases no part of the
uterus ean be said te be within the pelvie
cavity. On the other hand, where the pelvis
is unusually roomy, and the vagina and liga-
ments are lax, the cervix mity lig imnmdiumi_l,.'
upon the perinenm, or even project beyond
the orifice of the volva, In most cases the
cervix lies lowest in the pelvis at the earlier
and latter periods of pregnancy, and highest
about and after the time of guickening. Its
projection into the vagina is not always in the
direction of the median line, but is mare often
inclined to the left side, as that af the fundos
is towards the right. This obliguity in the
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position of the uterns may be caused by an
unequal length of the ligaments, or more com-
monly by the projection of the lumbar verte-
bree, which naturally gives to the body of the
organ an inclination towards one or other
slde.

Afterations in the special coals and fssues.—
The Pesitonewn: is that coat which sullers the
least alteration during pregnancy, yet the
changes which it exhibits are not inconsider-
able.  They consist chiefly in a simple mul-
tiplication of the component elements of the
tissue, whereby it is enabled to keep pace
with the enormous rate of growth of the
uterus, so as still to invest all those portions
which were covered by peritoncum in the un-
impregnated state.  During this process of
gruwl:?l, the membrane does not become at-
tenuated, as would be the case i it suffered
mere distension, but its thickness is rather
mereascd, so that the addition of new matter
must be in the agoregate very great,

Idr. W. Hunter imagined that this invest-
ment of the gravid uterus was accomplished
by an unlolding of the layers of the lroad
ligament, for he asserts that, “ in proportion
as the circumference of the uterus grows
|a.1';,;ur_, the broad ii;_'uumnt:i SIOW  NArrower,
their posterior lamella covering the posterior
surface, and their anterior lamella covering
the anterior surface of the uterus itsel’” He
arrived at this conclusion from observing the
altered relative situntion of the n|+pr:||:lugv.$,
anil their appearance of clinging to the sides
of the uterus in advanced stages of pregnancy.
But the latter circumstanes is due to the arch-
ing of the funduz, already deseribed, which
gi\-‘u‘:s to the u|}pl:'r'li|i|g{'.'-i a downward direction 3
while that the broad ligpment does not dis-
appear, a5 Dir. Hunter asserts, may be shown
by measuring the ale, or cutting them off,
and comparing them with the sape parts in
the unimpregnated state, when little or no
difference in respect of dimensions will be
found between them in the two conditions.

Beneath the peritoncum of the gravid ute-
rus is always found a large development of
strong filvows fisswe, arranged  in drregolar
cords and bundles. These sub-peritoneal
fibres serve to strengthen the coats, and pro-
huhl:.' gl‘ﬂmlj" contribute to prevent rupture ol
the organ, especially during labour.

The wusenler or middle coal,—<The tissues of
which this coat is composed, together with
their mode of arrangement in the unimpreg-
nated uterus, have been already fully de-
scribed,  And it is to an increase of these,
but especially of the vascular and muscular
clements, that the enormous growth of the
uterus during pregnancy is chicfly due.  This
growth consists partly in a greater develop-
ment of the already existing structures, and
partly in new formations.

Toe growth of the contractile fibre cells is
here of especial interest.  The elements of
this tissue have been shown to consist, (rom
il'lrllﬂt'_}' onwards, of fusiform fibre 1:1_-":1', inter=
mixed with the round, oval, and elongated nu-
clei (_,F% H:I-I-.J..whi::h constitute their u]::br}’m]i:
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condition. These, up to the time of impregna-
tion, form the special and sole elements of
the muscular tissue ; yet some physiologists
even of the present day refuse to recognise
m these a muscular character, although it is
plain that the uterus so constructed has a
contractile power. The occurrence of ab-
ortion, sometimes at the very beginning of
pregnancy, the expulsion of polypt and dys-
menorrhoeal membranes, and the painful con-
tractions termed uterine colic, prove that the
unimpregnated uterus is so endowed. This
non-recognition of a muscular character in
the uterus before pregnancy has arisen from
the minute size of the individual fibres, and
from the difficulty of explaining why these
should grow to a given point, and then cease
to be developed. But F. M. Kiliun has
given a happy illustration of this point, de-
rived from the observation of Killiker, that
the contractile fibre cells which are found in
the coats of the smaller blood-vessels, pre-
serve a relative proportionate size to those of
the larger ones, wherein they are more full

developed.  Bo also the contractile Gbre cells
of the uterus proceed to a certain point of
development in the unimpregnated organ, and
there stop. And in this respect it makes
little or no difference whether the organ exa-
mined has been taken from an infant or an
adult.

But when pregnancy takes place, the fibres
wocced to a further stage of development,

heir growth 1= now so considerable, that the
contractile fibre cells, instead of a length of
0r002—0005", and width of 0-:002*, 1n the
filth month, present a length of 0°06—0-12",
and width of 0-0025—0-006"", or even 0:01",
and in the second half of the sixth month, a
length of (¢1—0:25", a width of 0:004—
0-005", and a thickness of 0-002—0-0028";
consequently their length is increased from
seven to cleven times, and their width from
twice to five times.®

But in addition to this greater development
of pre-existing fibre cells, a new forimation of
muscular fibre also takes place. This is ob-
served, according to Kalliker, chicfly in the
inner layers, althongh it may also oecur in the
external ones. The time of this new forma=
tion is chiefly the first half of pregnancy, the
earlier forms of the fibre cells being no longer
discernible after the twenty-sixth week.
From this time onwards, the muscular coat
contains only colossal fibre cells.

According to my observations, the indivi-
dual fibre cells increase gradually in breadth
throughout pregnancy, but their length is so
variable, that the measurements just given
can only be regarded as examples. The length,
indeed, of the greater number of fibre cells
after the third menth cannot be determined
with exactitude. A great many are thrown
inte numerous folds and contortions.  Some
exhibit transverse wrinkles, and the majority,
whien lllﬂtlrﬂil'.l:ll:, end in ||:rl'lg drawn out fila-

* Killiker, Manual of Human Histology, Syd.
Boc. wvol. il p. 258,; and Siebold and Killiker's
Zuitachrift, 1548, bi. I p. 72,
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ments, whose terminations become inter-
mingled with the adjacent cells. Fine longi-

tudinal markings are often distinguishab

and some fibres exhibit an elongated nucleus,
The interior of the fibre is finely granular,
and the margins show often a sinuous outline,

Fia. 448,

Fibre cells of gracid sterns full developed. (.4
Waguer.) - Car

The fibrous tissue uniting the several
layers of muscles appears alse to increase
considerably, and towards the end of preg-
nancy to exhibit a distinet fibrillation.

These muscular and fibrous elements of
the gravid uterus are arranged in numerous
thin lamella, a good view of which may be
obtained by cutting a thin slice perpendicu-
larly out of the walls of the uterus at term,

Fig. 449,

Section of the entire walls of the wlerns after defi-
very ; showing the arrangement of the lomine and
the divided arleries ard veins lying belween hem.
(Ad Nat.)*

By gentle traction, the lamine may be drawn
partly asunder. They are then seen to be

* In order to obtain a correct representation of
the conrse of the laminme, | have here pinned ont the
preparation under spirit, and afierwands photo-
graphed it for engraving, of the natural size.  Hy
the stretching, the Lreadih of the preparation is
doubled, and the lamine are separated and rendered
more distinet.
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most densely and closely united towards the
inner and outer surfaces, but to be more casily
sepatable in the centre or vascular layer,
where the lamine are connected by a looser
fibrous tissue, and are everywhere permeated
by numerous large and small venous canals.
These laminge are su]:mrimr:med the one upon
the other, in layers parallel with the two sur-
faces of the uterine walls, but neither the
laminz themselves, nor the fibres composing
them, can be suid to take any definite course.
Within the lamine the fibres are arranged in
flat bundles, which cross in all directions, as
in the unimpregnated organ, but can seldom
be traced in the same direction for any con-
siderable distance. This is especially the
case in the middle or vascular layer. In the
superficial lamina, the tendency of the fibres
is to converge towards the angles to which
the appendages are attached, while internally
an apparent disposition to the formation of
concentric circles around the orifices of the
Fallopian tubes has been sometimes observed
upon inverting the organ after labour, But
nothing like a continuous arrangement of
muscular fibres in the form of cireulur or
longitudinal bands surrounding or investing
the organ, can anywhere be demonstrated by
the aid of the microscope.

The Wood-vessels of the uterus undergo a
marked increase in length, and especially in
breadth, during pregnancy. The arteries pur-
sue a remn.rka'hlije spiral course whilst tra-
versing the uterine walls. The veins form
flattened channels between the muscular la-
mine. The enlargement of the latter is ac-
comparn el I'.Iﬂl‘l:l_"' by a gmwth of the muzcular
fibre cells already existing in their funica
media before pregnancy, and partly by a trans-
formation of their inner and outer coats.
Kiilliker has observed, that in the fifth and
sixth month, the fibres of the middle coat un-
dergo an enlargement as considerable as those
of the uterine walls, so that between these
two searcely any difference can be discerned.
But besides these, both the inner coat, from
the epithelium outwards, and the outer coat,
[luquiﬂ.: muscular fibres, which, except that
they take a longitudinal direction, do not
otherwise differ from those of the middle
eoat, This structure is found in the trunks
of the uterine veins within the broad ligament,
in the internal spermatics, and in all the veins
of the uterine substanves, which exceed 27
in diameter. In the smaller veins the muscu-
lar layer becomes less developed.  Siill, in
these of 1™ in diameter, a longitudinal layer
of muscular fibre next the epithelium may be
found., The only exceptions consist of those
veins which, in the placental region, penetrate
the inner layers of the uterus, to become con-
tinuous with the maternal veins of the pla-
centa. These, notwithstanding their great
width, instead of containing three, possess
only one layer of muscular fibre, which, toge-
ther with the epithelium, composes the entire
coat of the vein#

* Biebold and Kalliker's Zeitschrifl, foe, eif. . 84

Gal

Do the nerves of the wlerus enlarge or mul-
tiply during pregnancy?—This question, which
once excited much controversy, has lost its
chief physiological interest, since it has been
determined that if any enlurgement of the
utering nerves take place during pregnaney,
this is nearly or entirely confined to the
nearilemma, or fibrous nerve sheaths, Upon
this point all observers are nearly or entirely
agreed, Dr. Robert Lee states®, that whilst
engaged in making dissections of the gravid
uterus, he *discovered that the neurilemma
was the constituent tissue of the ganzglia and
nerves which chiefly l}_nll'lrgcll :Iuring preg-
nancy.” Dr. Hirscl)ll'uld remarks, * this in-
crease of volume does not oceur in the
nervous tubules, but in the neorilemma.” M.
Jobert de Lamballe having traced the nerves
of the uterus in man and animals, both
in the uwnimpregnated and gravid state, says,
that he * never observed any modification
of their physical condition. They appeared
more voluminous in consequence of an in-
filtration of the cellular tissue which sur-
rounds them, but they had not undergone
any actual eolargement.” Dr. Snow Beck
removed the neurilemma, leaving only the
bundles of nerve fibves or nerve tubules.
On comparing the nerves of the gravid
uterus with those of the unimpregnated
organ, both  dissections hﬂving been  stimi=
larly conducted, he found that *the size
of the nerves in both dissections is essentially
the same ; and when the nerves are carefully -
compared, no doubt is left that the nerves of
the gravid uterus have undergone no change
in size, nor any change in position, except
that consequent upon the development of the
organ,”

But the neurilemma consists entirely of
fihrous tissue, such as iz common to most
other parts of the I_m[lj'. It exhibits no struc=
tures specially nervous. Its offices, in rela-
tion to nerves amd ganglia, are to support,
protect, amnd bind together the nerve tubules
and ganglionic nerve corpuscles.

MNow the real point of interest to be de-
termined is, whether during presnancy the
innervation of the uterus is mereascd in any
degree proportionate to the augmented supply
of blood to the organ. But the neurilemma
bas never been regarded as either a generator

* The Lancet, No. xvil. vol. il 18M, p. 549
Upon the subject of the nerves of the gravid uterus
consult also, by the same author, * The Anatomy of
the Nerves of the iernsg,™ 1840 ; “On the XNervous
Ganglia of the Uterus," Philosoplical Tranzsctions,
1641, Partii. p. 269, ; 1842, P'art ii. p. 178.; and
1846, Part ii. p. 211.; * Memoirs on the Ganglin
and Nerves of the Uterus,"” 184%9; and papers in
the Lancet, vol. ii. 1854, Also the following:—
D, Snow Beck, Plhilosophical Transactions, 1846,
Part ii. p. 218.; amd Papers in the Lancet, vol. ii.
1856 ; Jobert de Lamballe, * Recherches sur la dis-
pesition des Nerfs de PUtérus," Comptes Bendus,
1841, p. 882.; F. M. Kilian, * Die Nerven des Ute-
rua " ; Keitschreift, fiie Rat, Med,, Henle and Prenfer,
Bal. X, 1851 5 M. Hirschifeld, * Note sur les Nerfs da
I'Utdrus 3 Gazette Blédicale, Oct. 1552, No. 44, ;
C. F.J. Boullard, MLy, “ Quelgues mots sur 'Ueé=
rus"" 18a3.
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or conductor of nerve foree, the former pro-
perty belonging  exclusively to the nerve
centres, and the latter to the nerve tubes or
nerve fibres. It is therefore necessary to as-
certain if either nerve centres or nerve fibres
become in any way multiplied or enlarged
during the proecss of utero-gestation.

Regarding a new formation of nerve eentres,
there is at present no anatomical proof that
any fresh ganglionic corpuseles are formed
during pregnancy within  the gangha or
p!rx!lsiesrl'mm which nerves proceed to the
uLering tissues.

Regarding the changes which take place in
the nerve tubes or fibres doring gestation,
much interesting information is obtained from
the researches of the late Dr. Franz M. Kilian,
who devoted a considerable time to the in-
vestiention of this point.  Dr. Kilian dis-
covered, that in the unmimpregnated nterus a
suceessive diminetion of the nerve fibre,
whether in bundles or isolated, takes place as
it approaches the point of distribution. 1F
broad, the fibre, alter a certain portion ol its
course, begins to lose its greater breadth, dis-
tinct double contour, and strongly marked
granular contents, and then continuing as a
pale fibre of imtermediate size until it ap-
proaches nearer to the uterns, it ultimately
ASSUINES  an muhr}'uniu character ; that is,
the extremely attenuated pale-margined fibre
which traverses the tissues as a slender trans-
parent band, has ceased to form a cylinder
filled with nerve granules, and constitutes
now only a pale slender stripe, or empty non-
medullated sheath,  Within this empty sheath
there still oecur, at distant intervals, little
collections of cranalar fatty contents,

Now, in the early periods of pregnancy
these embryonal forms are observed to be-
come gradually more distinet between the
muscular Abres, and at a later period many
of the fine tubes become filled with medulla,
which was wanting in the unimpregnated con-
ilition ; the little collections of granular fatty
contents  just mentioned  constituting  the
commencement of the nerve cylinders. For
it is hy the confluence of these isolated drops
within the sheath that the medullated eylinder
is formed, so that medullated fibres not only
llrm'i;l_:d as fur as the uterus, hut also hf!t‘llll_!'l.ﬂ
developed with  continually inereasing  dis-
tinetness dtll'ing pregnancy between the mus-
cular fibres.

These observations correspond exactly with
changes which Kilian observed to take place
also in young animals, when the nerve fibres
in the neighbourhood of the uterus are all in
the embryonic condition, but become gradually
medullated up to a certain point, in propor-
tion as the development of the animal pro-
ceeds, so that the nerves may be said to grow
forward in the direction of the uterus.

It shouold be understood, however, that in
all these cases, the dimension of the nerve
fibwe never exceeds that of the branch whence
it is derived, but that, on the contrary, a law
of gradual diminution of the nerve is found
to obtain in all cases, although the changes
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now deseribed cause the rave of this to be
different i the unimpregnated and gravid
uterus respectively.

Kilian had no opportunity of examining the
condition of the nerves in the human uterus
at different periods of pregnancy, but he doubts
not that the alterations are ull:l';uguuﬁ to those
which he found in animals.

The lining membrane of the wlerus. Develo
ment of the decidia.— The last, and at tﬁ;
same time the most interesting, translorma-
tion of the ulerine tissucs remains (6 be de-
seribed. It is that which takes place in the
lining membrane, and which has for its object
the formation of an immediate covering and
protection to the ovum. By the aid of this
membrane, the fertilised ovam, on arriving
loose in the uterine cavity, is re-attached to
the parent body, and is enabled to receive
from it the supplies necessary for nutrition
and growth.

But before the ovam enters the cavity of
the uterus, the lining membrane of the latter
swells and becomes softer and at the same
time more vascular,®  This ul:Iglll.Es.ltn.tiDn in
bulk of the uterine inner coat tukes place in
almost all cases when an ovum has been fer-
tilised. That it does not depend upon the
wesence of the ovam in the uterus, is proved
1y the fact, that in eases of extra-uterine ges-
tation, with rare exceptions, a development of
decidua oecurs within the uterus, forming
there, in some cases, & more profuse growth
even, relatively to the size of the uterus, than
tukes ]:l.n;'u in ordinary gestation.

The phenomena which ensue immediately

*In a li‘“l-"" onn the Strueture of the Placenta,
Ly John Hunter, published in 1786 (Animal Kco.
nomy), the decidua is deseribed a8 composed of
eodygulabde fymph.  In another paper, 1784, on the
ease of a young woman who poisoned herself in the
first month of pregnancy,” the pulpy substance
lining the uwterus, into which the blood-vessels of
the uterns passed, and upon which lllemmiﬁml,
is stated to .lFl.:u'u congisted evidently of & e
lated. The statements and descriptions in these twao
papers constitute the basis of the Hunterian II}'lgﬂ-
thesis vegarding the source of the decidun. Dut
Dir. William Hunter had, even at that E-ﬂ'l‘l]ripenod.
a clearer perception of what the decidua really was,
for in his poathumous work entitled * An Anato-
mical Description of the Human Gravid Uterus,”
edited by Dr. M. Baillie in 1794, the decitua is de-
seribed in the following rphruscs:—"'Thlu men=
Lrane is an efflorescence of the internal cont of the

i | may be said to be the internal
membrane of the uterus.” . .. * It is really the inter-
nal lamella of the wterus” That the decidus con-
stitutes simply a higher stage of development of
the lining membrane of the unimpregnated uterus,
in the smme way that the muscular coat of the gra-
vill organ is only a more advanced condition of the
same coal before impregnation, is now proved Le-
vand question.  Upon this subject consult, in addi-
tion to the works queted at p. G36., Sharpey, 1
s Miiller’s Physiology, by Baly,” 1837, p. 157.;
Eseliricht, ® Die Organis que Respirationi et Nutri-
tioni Fotus Mammalium inserviont,” 1857 ; f:.. AL
Kilian, * Die Structur des Uterus bei Thieren,” in
Heule amd Pfenfer's Zeitschrift, bd. ix.; Schreder
van der Kolk, * Waarnemingen over Het Maaksel
van de Menschelijke Placenta;” and Coste, “ is-
toire Genérale et Particulitre du Développement
des Corps Organisés,”

uterns itself.™. ..
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upan the arrival of the ovom within the ute-
rine cavity are, in the human subject, as yet
unknown. Direct observation of the earliest
stages are still wanting, and, unfortunately, the
difference between these first steps in the
mammalia (except Quadrumana) and man is
so considerable, that only a limited aid ean be
derived from comparative observation. The
ovum, when first found in the homan uterus,
is lodged in o small closed cavity, forming a
continnons structure with the decidua which
lines the rest of the uterine walls. In this
little chamber, which may be formed at any
part, but is most frequently seen near one or
other of the tubal orifices, the little spherical
ovum lies loose and unattached. In various
examples which have been preserved amd
figured by different anthors of the decidua at
this stage, the size of this chamber varies from
that of a pea to a hazel nur, and this size it
acquires in the second weck.

The walls of the cavity containing the
ovunt, and those forming the lining membrane
of the uterus, are nearly alike in appearance
and texture.  They hmi:l consist of decidua,
the former constituting the decidun reffera,
the latter the decidun vera of Dr. W. Hunter.
For greater distinctness, those names are
sometimes exchangeml for decidna chorii or
opeli, and decidua wteri.  The latter, accord-
ing to a sugeestion of Dr. M. Baillie, is alsc
occastonally termed parictal decidua.

At this time all the utering tissues have
begun to cxpand and grow, and the ulerine
cavity, the walls of which were previously
nearly in contact, to enlarge alter the monwer
which in pathology constitutes eccentric hy-
pertrophy.  But, aceording to the foregoing
tfcﬁcriptiou, this cavity now no longer forms
one, but two compartments, the one partly
inelosed within the other.

Of these two chambers, the ]'II;!‘W]_'.' formued
and smaller one contains and supports the
ovam, amd subscquently the fetus. It may
therefore be termed the fetal chamber ; the
other constitutes the original cavity of the
uterus, and may be distinguished as the ute-
ring chamber ; according to the views of
Breschet, it is the hydroperionic cavity, As
the feetal chamber enlarges, and the decidua
reflexa beeomes more expanded in consequence
of the growth of the contained ovum, it gra-
dually encroaches upon and finally obliterates
the uterine chamber, which can no !ﬂl]gﬂ!‘ e
distinguished as a separate cavity after the fifth
or sixth month of gestation.

It will be necessary to examine separately
the general characters of these two decidual
coats. That which lines the uterine cavity
may be first noticed. The parietal decidu,
at the VETY carliest pl:t']mi of [pregnancy in
which it can be examined, forms a soft and
spongy layer, 1—2"" in thickness. That surlace
which luoks towards the uterine cavity is ele-
vated into numeroos |!|'|'njcl.'l:iu-llzi, which may
o ruughij.r compared to the cerchral convolu-
tions, though relatively much datter and less
regular than these; between themn are nume-
rous little furrows or clinnels,  The whole
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surfiuce, hoth in the sulel and elevations, is
covered by pumerous minute perforations,
cerresponding with these lormerly described
as the orifices of the uterine glands in the
unimpregnated uterns.  But these orifices,
from being {:lrlurgl.trl, may now be easily dis-
tinguished by tlwmm'ltlmi’ eye. They give to
the surface a fine cribriform aspect. All these
characters are more or less observable also
in the decidua lining the uterus, in cases of
extra-uterineg (tubal) gestation.  Along the
marginal lines formed by the angles of the
cavity, where the decidua is always thinnest,
these apertures are larze amd expanded, buy
in the elevated spots they are often closed,
apparently from lateral pressure, occnsioned
by the rapid growth of structure,

When carly abortion takes place, the whole
|i||i:|g of the aterus, 51'|r."|us:1'u|1,',r the decidun
reflexa, is often thrown off entire, forming a

Fig. 450.

The entive decidua ar lining arenebrane of the wlerng
cast off in ebortion, [ After W, Heunter.)

A portion of the specimen has been cut away to
ghow the interior, which had formed the uterine
cavity. ‘Theslight clevations npon this surface are
very characteristic of the decidua in this comdition.
The outer surface i3 rough and doceulent, The
foetal chamber i3 in process of formation in the
upper part of this specimen, near one of the iubal
orifices.  The ovam having ot this time no adhesion
to the walls of the chamber, lias dropped out of it
Biristles are introdueed at the orifices corresponding
with the Fallopian tubes, and pass out ot the

internal os uteri, the cerviz not contributing Lo
form the decidua.

cast of the uterine eavity.  1f this occurs in
the first fortnight of gestation, the mass re-
tains the triangular form of the uterus. In
each of the three angles is gencrally found an
aperture  corresponding with the points at
which the membrane had been torn off from
its continuity with the lining of the Fallopian
tubes and cervix uteri.

The outer, or dorsal surface of the sub-
stance expelled, is always rugged. [t exhibits
numerous little papillary or clubsshaped ele-
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vations, and between these much smaller cup-
like or conical depressions, which are seen by
transmitted light to lead, where the membrane
is thinnest, directly into the apertures ob-
servable on the inner surface. At the thin-
nest points of all, these apertures are so wide,
and the cup-like depressions so shallow, that
the part has the appearance of a net, the
meshes of which still consist of the enlarged
orifices of the utricular glands. Hence the
ithet * lace-like,” often applied to the de-
cidua in this condition. )

The roughness of the dorsal surface of this,
the parietal decidua, is occasioned by the
membrane having been torn away from its
connexion with the muscular coat of the
uternus, in the act of abortion. The club-like
projections are apparently the bases or blind
ends of the hypertrophied utricular glands
torn out entire from the substance in which
they were previously embedded. When laid
open, they are found to contain a small cavity.
The cup-like depressions are the halves, or
portions of similar, perhaps smaller glands,
torn across, so as to Il-:t.a.'.re other portions still
attached to the uterus. The meshes are
simply the orifices of such glands and of the
channels leading to them.

At this and subszequent stages there may
be often seen lying within and among these
orifices, fine, thread-like ramified filaments,
which some physiologists suppose to be utri-
cular glands, or their epithelial lining, now
becoming loosened out and falling away, —a
view in which my own cbservations do not
cuable me to coincide. See fig. 451.

External surface of the decidna vera, from an ovam
af abmet oo months ; showing the ollique ehupnels
in its substance. {After Sclirwder van der Kolk.)
a a, filaments supposed to be the lossened utricu-

lar glands ( #)

As pregnancy advances to the third and
fourth months, the uterine chamber expands,
the decidua which lines it increases in thick-
ness in parts to 3—4'", and becomes at !h.ﬂ
same time more spongy, 5o that upan section
it appears to be composed of flattened spaces
or cells, communicating together by wide
valvular orifices. These are best seen by
examining under water the rough surface
of an aborted ovum at that period, or the
corresponding portion of the uterus from
which it had been torn off. (Fig. 452.)
These cells, or areolar spaces, continue to be
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seen, more or less distinetly, in the decidua
throughout pregnancy, but are most conspi
cuous near the margins of the placenta.

2

Surfuce of the decidua vera more advanced, (A
g drhrader van der Kolh.) (A
It is here represented as still attached to the walla
of the uterius after the chorion, tagether with a layer
of the decidua, bave been pecled off from it. From
a uterus at the sixth month of pregnancy, jost
bevomd the margin of the placenta. The ari:gicu
and canals are much wider than in the first figure.

They are still divisions of the same ramified
canals, or uterine glands, which have been
deseribed as found everywhere in the lining
membrane of the uterus before impregnation,
iz, 438, but now become so dilated and tor-
tuons as a-:ﬂrwli' to be recognisable as the
same structures.

In the latter months of pregnancy, the
parietal decidua becomes thinner, and loses
much of its spongy character, except imme-
diately around the placenta, where this is
still most distinet, [t ultimately becomes
blended with the outer surface of the fetal
membranes, and is partly thrown off with them
in the act of birth, while a part remains, form-
inzr a honeycomb layer, attached to the uterine
muscular coat.

Il next the growth of the decidua reffera,
or decidiea oveli, be traced, this will be found
to undergo a development corresponding with
that of the ovum, which it encloses and pro-
tects. The little chamber containing the
Vi, whicll, as lﬂl‘emljr stut&{], usua]l}' oCCll=
pies a sitnation near one of the upper uterine
angles (fz.450.), although it may also be found
near the lower orifice ( Hunter, * Gravid
Uterus,” pl. 34, fie. 4.}, or elsewhere, appears
at first like a small superadded cavity upon the
outside of the larger one, or that formed by the
pnr':etal decidua, But as the development pro=
ceeds, the fetal protrudes gradually into the
uterine chamber, in the form of an incomplete
sphere, whose upper pole rises free into the

* The four fizares 450, 451, 452, and 453., show-
ing the decidua or lining membrane of the uterus in
different stages of development during pmgnnn?,
should be compared with fige. 438, 439, and 445,
which exhibit the same siructore in different con=
ditions of the animpregoated state. These struc-
tures form a developmental series, the individoal
5t of which are often dislocated from their troe
and natural sequence by the employment of terms
calculated to give an impression that the parts
gpoken of are different in structure and composition.
& Mueouz or lining membrang of the uterns"”
“ Lymph,” and * Decidua,™ when 8o empinyad,
should be read as convertible erms reprezenting the
same part in different stages of development,
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uterine cavity, but the lower forms an attached
base of greater or less breadth, which is conti-
nuons in its entire circumference with the
parietal decidua. The two chambers are
totally distinct, and have no communication
with each other. In aborted specimens, an
aperture may be sometimes seen In the base
or outer surface of the feetal chamber, or that
part which has been torn away from the ute-
rine substance. In a very early specimen in
my possession, and also in another which [
have examined, one or more points are dis-
tinguishable also upon the upper or northern
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El}le of the little spherical chamber, which
ave the appearance of apertures recently
closed. Coste, in his beautiful series of illus-
trations *, directs attention, in several figures,
to a similar spot in the same situation, having
the appearance of a recently closed aperture,
or umbilicus. These traces of openings in
baoth the upper and lower poles of the spli‘::rc.
are of consequence, in reference to the expla-
nation which will be presently offercd of the
mode of formation of the decidua reflexa and
feetal chamber,

The outer surface of this chamber is nearly

Uteruz in the first month of gestation ; showing the formation of the ficfal clamber by the decidia reflera,

more adoerced than in fig. 450,

(A fter Coste.)

u, ulerine walls laminated and traversed by numerons vesselz; o v, dechilna vera or developed linin
membrane of the uterns, the aterine glands or canals being much enlarged ; o v, decidua reflexa, in whic
lies @, the ovam, at this stage often still uoattached ; c, eorpus lulewmn.

smooth.

Upon it, however, are seen the bilicus, but become more distinet towards the
orifices of numerous uterine glands. These

* Histoire Géndrale ot Particalitre du Développe-

are usually wanting near the centre, or um-  ment des Corps Organisés.
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circomflerence, and are very numerous, larze,
and close set, in the decidual fold at the base,
#ll round the line of apparent reflexion.

Numerous flat vessels, obviously veins,
terminating in minute subdivisions, are seen
ramifying over the whole surface, but be-
coming very scanty, or ceasing near the een-
tral point.  They are continuations of similar
vessels, which are still more conspicuous
upon the parietal decidua. The capillaries
in which these vessels terminate are exces-
ingly numerous, and may be sometimes seen
deeply injected with blood. This is rendered
the more conspicuons when the congestion
15 1||1,|;:q1|.'.1|, 50 as to form psl.tl.‘:ll-c:‘s of a hl"!ght
pink, alternating with other portions of a pale
flesh colour,

The internal surface of the feetal chamber,
after the ovom has fallen ont, or has been re-
J.'I'IE:I-!.'I.'_'{L:I i'lrl:,!.‘iEI'IIH il "!-i'i-ghtk‘!r' HNIEYEn H]’?I]CE’L“[I’I{'E.
occasioned by numerous very shallow pits or
iJL!III‘{-!E:'«iiDI]!i1 ovcnrring in close.set groups, and
resembling, upon a small scale, the arcole
upon the inner surface of the heart.

When the body of the embryo beging to
acquire length, the entire ovum exchanges
the spherical for the slightly oval form, and to
this the fetal chamber also becomes ui[aptﬂu]_
Such is found to be the form of the fwetal
chamber, sometimes i the latter holf of the
firat, but generally during the second month,
and from this period onwards the ovate fizure
prevails,

In the latter part of the first month, or at
latest in the beginning of the second, the ovam,
previously lying loose in the fetal chamber,
begins to be attached to the walls which sur-
round it.  This attachment is cffected by the
extremities of the villi, which from the first
equally surround the chorion, everywhere be-
coming attached to the little pits and anfrac-
tuosities wpon the inner surface of the foetal
chamber just described.  In this way the em-
biryo, surrounded by its amnion and chorion,
becomes securely anchored in the midst of its
little chamber, through the instrumentality of
the villi, which, spreading in all directions,
may be compared to the rays of the geometric
spider’s web.

Thus to receive, to protect, and support
the OV LT, and to [rrevent its escape from the
uterus, appears to be the first abject of the
formation by the reflected decidua of n sepa-
rate fietal chamber (fz. 453.).

Uleimately, as the ovam grows, the base of
its chamber expands, and here takes place a
imore dense  and I'i‘lpitf rrowth of decidua,
This is the part commonly termed the decidua
sevoting.  Here the chorion villi, which now
form large ramified groups, attach themselves,
amd from the margins of the collections of
sulet just deseribed, into which the villi pene-
trate, and which are now much extended,
there proceed offsets or dissepiments of de-
cidual structure. These dip down between
the groups of villi sometimes as far as the
surface of the chorion, and divide that
which was formerly one continuous collec-
tion of rwmified chorion [ringes, into the
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separate lobes which characterise the mature
placenta.

(e or two points remain to be more ex-
plicitly stated. It may be asked, how does
the ovam gain the interior of the fetal cham-
ber, or, in other words, how is the decidug
reflexa formed around it? In reply to this,
little beyond conjecture can be offered. OF
the numerous explanations which have been
attempted, few are found to meet all the pe-
culiarities of the case. It is wmost probable
that either the ovam becomes embedded in
some of those folds of decidua which are
found in it at an carly period of pregnancy,
and so the decidua becomes built up around
it, as Sharpey and Coste suppose.  Or, as it
appears to me more likely, the ovum, on first
reaching the uterine cavity, drops into one of
the orifices leading to the utricular follicles,
and in growing there draws around it the
already formed, but soft and spongy decidua
constituting the walls of the cavity., The
chief support for such a conjecture, beyond
its apparent probability, is the fact ascertained
by Bischoff, who, in one case in the guinea-
pig, found the ovam in precisely this situation
at the bottom of a uterine follicle.®

The entrance of the ovum into the decidua
being supposeil, the rest of the growth of the
reflexa is easily followed.  The ovem now, in
enlarging, raises the walls of the chamber, in
which it lies, just as the skin becomes raised
by the accumulating contents of a subcuta-
neous abscess. The process is probably in
part purely mechanical, and in part in the
nature of an excentric hypertrophic growth ;
for the actual substance of the chamber is
much increased beyond the material of which
it was at first composed. That some of this
is horrowed from the parietal decidua, is very
probable from the number of orifices of utri-
cular glands seen upon its surface, which
serve to show that the decidoa reflexa is so
fur formed out of pre-existing structures ; but
much is also due to the further development
of the elemental decidoal tissues ; and to the
growth of these, the large vascular supply,
which the reflexa at first receives, doubtless
vontributes. The little point, or umbilicus,
observed sometimes at the upper pole of the
fretal chamber, may mark the spot at which,
upon either of the foregoing hypotheses, the
ovum first entered the decidua,

Another question which has never been
satisfactorily determined, relates to the ulti-
mate fate of the decidua reflexa.  Dr. Hunter,
from observing that, at the time of birth, only
one layer of decidua can be found upon the
secundines, supposed that, afier a certain pe-
ricel of pregnancy, the decidua vera and re-
flexa, having come into contact, united to
form one membrane.  Doubting this explana-
tion, I have made muny observations, with a
view to settle this point; and from these [

* While theae sheets are passing the press, | have
received the last part of lmn I"E:ihl."'s_“ Lelirhuch
der Phyvsivlogie,” 1857, in which the same sugges-
tion iz offered, exemplified by the same case, which,
indeed, is the only one vet kiown,
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am satisfied that no such union takes place;
but that, when the decidua reflexa has ful-
filled the offices already assigned to it, and
has ceased to be vascular, so that no further
addition of waterial to it can take place, it
becomes, after the filth or sixth month, so
completely attenuated by distension from the
growth ai"‘,the ovam within, that it is reduced
to a mere film, of which the only trace left
at, or indeed before, birth, is a narrow frill
still discoverable at the margin of the placenta
between the decidua vern and the chorion.
But the decidua lining the uterine walls con-
tinues vascular to the last; and this alone
constitutes the membrane a part of which at
birth is found adherent to the outer surfice of
the chorion, and which D, Hunter, from ob-
serving that it now consisted of only one
layer, imagined was formed of the two de-
cidua united together.

Histology of the decidua. — The morpholo-
gical changes eflected during pregnancy in the

Histology of the decidwa.  ( After Schroder van der
Kolk.)

A, ortfice of utricular gland of an unimpregnoted
adult uterus surrounded by vound epithielial cells;
, eells of decidua in an ovem of about thres weeks ;
a, roundd and oval nucleated cells; &, far granula-
tions; ¢, cells, from a decper layer, elongated and
beginning 1o form fibres ; o, the same fron an ovam
of five weeks; a, rouradl and oval cells, much en-
larged, and containing nucled and ft granulations
from the surface; & elongated cella from o desper
layer; m, orifice of a utreular gland from the same
ovum, much enlarged as compared with A; ®=,
margin of a valvalar opening in a deeper layer of
the decidua, from an ovam of two months; at &,
the cells have become elongated, at a they are filled
with fat granulations ; ¥, long and broad cclls from
# decidua of nine months; a, the eells exhibit a
nuelens, some having one and others two nucleoli;
&y, three-pointed cell.

Supp.

decidua, and the chief purpoges of these, hav-
ing been stated, the hstologieal peculiarities
will now be bricfly described, The lining
membrane of the uterus, from infancy on-
wards, is composed, as already shown, of free
clementary corpuscles or nuclei, contractile
fibre cells, amorphous tissue and epitheliom,
together with capillary vessels, aunl the tor-
tuous canals termed uterine glands.  These
undergo important modifications, which serve
to explain the great and rapid growth of the
decidua during pregnancy. According to
Schrader van der Kolk, whe has traced and
ﬁgurﬂd with great care the several stages ol
development of these elemental tissues, the
cells of the decidua, surrounding an ovum of
about three weeks, situated nearvest the villi,
have already undergone considerable enlarge-
ment.  These occurred in the form of oval
nucleated cells ( fie. 454, B a), with fine
nuclei and fat granules, b, intermixed ; while
in the layer of the decidua, still ||::~E;_H;'I', 0.
curred longer cells, that were alremdy begin-
ning to form fibres.

n an ovum of five weeks, similar cells were
found, in a further stage of develupment.  In
the superficial decidual layers, the oval cells,
C' a, were filled with granules, and contained
a nucleus, and some a nucleolus.  In the
deeper layers, as before, the cells had become
more elongated, € 4. In and between all
these cells were numerous minute fat granules,
and among the cells lay fine nuclei.  The
openings of the utrienlar glands, I3, which
were surrounded by enlarged epithelial cells,
were now considerably expanded, as compared
with their usual condition previous to im-
Ill'[..‘!,;l'lill.i(lﬂ, A.

At two months, the increase in size of the
oval cells, E a, now abundantly furnished with
fat grﬂ.lllll.l.!‘."?-. was still more marked.  These
were developed into long cells, &, which were
found composging those valve-like membra-
nous septa formed now everywhere on the
deeper decidual layer, as already described, fo.
452,

From this period onwards, the development
of the cells proceeds more and more rapidly,
until those in the deeper layers become trans-
formed into fibres, which 1t is impossible to
distingnish, under the I!'!ii.'l"f.im."{:li‘ll'_', from the
peculiar contractile fibre cells of the true mus-
cular structure.

In the ninth month are found colossal fibre
cells, ¥ a, which are rarely seen beyond the
wargin of the placenta. These were very
transparent, and exhibited, some one, and
some two, nucleoli. A remarkable three-
pointed cell is sometimes also observed, F 6,
Fibres of fibrous tissue oceur everywhere, and
between them small cells and nuclei.  The
utricular glands have long eeased to be dis-
cernible in the advanced stages of pregnancy.

According to the observations, however, of
Iolin, Robin, and Kilian, from the fourth or
fifth mooth onwards, the decidua begins to
lose the character of energetic life, which, up
to that period, it had exhibited, and becomes
atrophied, and less firmly adherent to the
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uterine wn"s; whi!ﬂ, between it and the mus-
cular parietes, there appears a new formation
of decidua, at first solt and delicate, but which
gradually acquires the peculiar characteristics
of that membrane. This laver is not thrown
ofl’ at hirlh, nor 1liﬂp:rrri[:w,| i-n the ]UJ.'IIEHT bt
remains attached to the inner uterine surface,
and forms the foundation of the new mucous
membrane, with which, after labour, the ute-
rus is furnished. BD. Robin supposes that
this new soft laver 15 olten mistaken for a
product of inflammation ocewring in puer-
peral and other uterine maladies.

e The ulerus after pariuvilion.

Immediately after labour, the wuterus, if
1_‘.|]ti1'|.'|_',.' LY, m‘:r_'up'l:.'ri the whole of the
pelvie cavity, together with the lower portion
of the hypogastrie region. The bulk of the
argan varies in different individoals, and is
considerably greater alter twin or multiple
pregnancy.

The tissues generally sre of a redder colour,
and softer, and more easily lacerable than in
the unimpregnated condition ; those of the
cervix being usually more lax than those of
the by, from infiltration of serum, amd oc-
casionally, in parts, of blood.

The cervical mucous membrane, which is
retnined #, after lnbour exhibits here and there
sometimes slight lacerations, extending ocea-
Hi(:n:lu_f into, or thn]ugl], the proper tissue of
the part. In other respects, the internal aspect
of the cervical canal resembles that of the
same part in the last month of gestation, ex-
cept that the large and voluminouns plicae ( fe,
+46.) have become folded out and fattened
during the previous act of labour.  Around
the margin of the internal os uteri may he
seen o thin ragged fringe marking the point
from which the decidua, here usually much
attenuated, had been torn away.

The entire uterine cavity is denuded ; it
presents everywhere, except at the placental
space, a rough, flocenlent, and sometimes
honeyeomb-like surface, caused by the de-
tachment of a portion of the decidua and its
discharge along with the fietal membranes,
Another portion remains covering the mus-
cular structure of the uterns, but is in parts
so thin, that the latter appears to be left
nearly bare.

The surfage to which the placenta had
been attached forms usually one-third of the
entire inner superficies of the contracted
WLCrus. Tltis, which is termed the plm_'{:utnl
space, is easily distinguished by its uneven,
rugged, and somewhat nodulated appearance ;
canzed chiefly by the presence of numerous
large veins, whose truncated orifices ohstructed
by coagnla here protrude slightly above the
general level.

[Tpon section, the uterine walls exhibit
everywhere the same laminated arrangement
of the proper tissues, with numerous inter-
mediately lying tortuwous arteries and flat-

* For the discussion of this tﬂlmtinn, see the
works of Heschl, BHobin, and Kilian, hereafier
quited.
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tened veins and sinuses, already described as
observable in the uterus during the latter pe-
rods of pregnancy ( fiz. 4480, ).

These flattened thin-walled veins are usu-
ally empty, or contain a few unadherent coa-
gula. Those, however, which occupy the seat
of attachment of the placenta, where they are
much larger than in any other situation, are
filled with dark or greyish-red clots adherent
to thew walls, and closing their mouths, which
terminate dircetly upon the uterine cavity.

The peritoneal coat of the recently emptied
uterus is of a pale pinkish-white colour, and
presents a smooth, shining, and in parts a
slightly wrinkled surface. It is thicker and
less diaphanous than the same membrane be-
fore labour,

The process of involution. — No rapid or
m:utcria{ alteration in the size or composition
of the organ occurs during the first few days
alter labour. In the course of the first wee :
however, commences a series of important
and interesting processes, continued during
the greater portion of the two months iinme-
diately following labour, and having for their
::13:]@{:1 the restoration of the uterus to a con-
dition similar to, though not identical with,
its state before impregnation.  These changes
consist in a gradual diminution in the weight
and dimensions of the organ accompanied by
a corresponding metamorphosis and ultimate
reconstruction of its tissues.  They together
constitute the process commonly termed the
involution of the uterus, which will now be
examined,

l'..'-ﬂ'r'l'ngt.'a' in diniensions awd m'i;q.ﬁ.hu—nﬁl:l:urda
ing to repeated estimates made by Heschl,
the weizht of the uterus, immediately after
labour, ranges from 1 lb. 6—7 oz., ordinarily,
to 2lbs, 5—7oz.; the latter being the weight
after twin labouor.

The dimensions depend upon the degree of
contraction. Under ur:iilml‘_\r l:il‘l.'dll]zitut'll’.‘ﬂri?
the entire length is 8—10 inches, and the
thickness of the parietes 1 inch.  These first
changes i the dimensions of the organ, as
¢1.:|:||[:'=u1.'d with the state |:|1'|.:1riuu:i to Elbuur,
are effected solely by the contraction of the
uterine fibre, They consist chiefly in a re-
arranzement of relative pesition in the com-
ponent tissues, by which, while the entire
substance of the uterns remains undiminished,
its length and breadth are greatly reduced, and
the thickness of the |'I-Ilrit,:ll,.'3. uﬂrn’:s[u}nﬂ'mg]y
increased.  In one respeet, however, the en-
tire bulk and weight are less than they were
before labour, because a much smaller quan-
tity of blood now circulates in the walls, but
the solids remain uonaltered.

At the end of the first week, the diminution
of the organ is not very considerable. Its
weight is merely reduced from 11b. 6—7 oz,
to 11lb. 3—+oz. At the end of the second
week, the rate of diminution iz found to have
been much more rapid ; the organ now weighs
only 10—11oz. At the end of the fifth week,
S5—Goz.; and in the course of the second
month, it is reduced to its ordinary weight of
11 to 2} o0z.; but it never entirely regains the
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small size and dimensions characteristic of the
virgin state, )

Metamorphosis and restoration of the com-
ponent tissues. — The first and immediate re-
duction in size of the uterus, after parturition,
has been just stated to depend upon mere
contraction of the uterine fibre, Buot con-
traction alone will not account for those great
and remarkable reductions in the dimensions
of the organ which have been just described.
The true explanation of these phenomena is
furnished by a series of metamorphoses affeet-
ing more or less the entire uterine tissues, by
which the greater portion of those structures
which have been formed during pregnancy,
become  disintezrated and removed, while
other and new tissues are developed in their
place.®

In these metumorphoses, the colossal fibre
cells, which form the great bulk of the newly
added material, play the most important part.
These have been traced, during their develop-
ment in pregnancy, from the small fusiform
cell of the unimpregnated uterus to the fully
formed fibre of the organ at term. The growth
of these proceeds pari passe with that of the
foetus, for whose expulsion they are destined ;
and this act being accomplished, their de-
struction and removal becomes a necessary
prelude to the recompesition of the entire
organ upon the same type as before impreg-
nation,  In this respect, the aggregate forma-
tion of fibre cell is comparable to the deer's
horn, the placenta and other structures which,
having served the purpose of their formation,
and being incapable of suffering retrogression,
become caducous, with this difference, how-
ever, that the one class of structure being
thrown ofl in & mass, the act of zeparation is
striking and obvious ; while the deciduous
process in the other is gradual and fragmental,
and can only be discovered by the most pa-
tient and careful serutiny.

The disintegration and removal of the ute-
rine muscular fibre is effected, first, by the
transformation of each fibre into molecular
fat. This process does not commence earlier
than the fourth or sixth day after labour, and
not later than the eighth day. Certain if-
ferences are observable in the order of retro-
gression.  Thus the process begins somewhat
later in the inner than in the outer lamine,
while the cervix remains unchanged a few
duys longer than the body. In the individual
fibres, the process of decay begins at many
points simultancously. The fibres lose their
sinnous outline, and become paler; while
within them appear yellow oil granules,
commonly arranged in rows.  The nucleus of
the fibre is pale, but distinet, until it becomes
obscured by the increase of the oil gramules ;
while the extremities of the cells, on account

* O this subject the following may be consulied
with advantage : — D, R, Heschl, # Unbersuchun-
gen tiber das Verhaiten des menschlichen Uterns
nach der Gebort,” in the Zeitsehrift der kais, kin.
Gesellschaft der Acrzte zo Wien. 1852, B, ii.

228, FL M. Kilian, * Die Stroctur des Uterna bei

hieren,” foc. cif. ; Schroeder van der Kolk, foc, o,
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of their tenuity, are the first to suffer disin-
tegration.

LProcess of ineodution or disintegration, aed resewal of
the wterns filre after parterition.  (AfTer Hesehl,)

i, the old fibres filled with fat granulations
94 weeks afier delivery ;& development of
nnnLlibm in different stages, about the fourth
wih.

During the second and third week, the
process of disintegration continues ; and it is
I?l‘ﬁllulrlc that a consideralle ﬂb:i-l]l‘i]!‘,iu“ of
effete material now takes place, since it is not
casy to explain otherwise that rapid diminu-
tion n bulk, especially in the second week,
which the entire organ undergoes, as shown
by the calculation of weights already given.
As a result of these moleewlar cfmngu ;, the
uternes now loses its reddish eolour, and be-
comes of a dirty yellow, and is at the same
time more eqsily lacerable,

In the course of the fourth week, and pos-
sibly sometimes dul'ing the third, there ap-
wears, in the midst of the now degencrated

bres, the first traces of a new formation of
uterine substance. These oceur first in the
form of cell nuclei, which are concurrently
developed at several pointz; amd gradually,
while the last portions of the old muscular
coat are being disintegrated and absorbed,
acquire the character of the new muscular
fibre cells (g, 453, 8).  So that, by the end
of the second month, the reconstruction of this
portion of the uterine substance is often com-
!III".‘[E.

The disintegration of the remains of the
decidua, and the reconstruction of the lining
membrane of the uterus, which had been re-
moved during the act of birth, is effected by a
[rocess very similar to that Just deseribed.,

With regard, first, to that portion of the
inner uterine superficies, which had been co-
vered by the placenta, it is observed that this
undergoes a somewhat slow retrogression.
The veins, filled by thick clots in the normal
state in consequence ol the progressive invo-
lution of the mtermediate uterine substance,
oceasion here a marked |}l'utrun-i::|n; 50 Lhat
very often, after four or six weeks, the pla-
cental space forms an elevated spot of twice

L1
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the circumference of a dollar.  Finally, how-
ever, these coagula are removed, and, together
with the veins, disappear, while the place sinks
to the level of the surrounding parts; and,
after becoming smooth and receiving an in-
vestment of mucons membrane, is generally
ne longer discernible. The restoration of
the placental space to its former condition
does not, however, always procecd normally.
Bometimes, in conseguence of excessive aicti-
1."|t:,.' in the process of reconstruction, by per-
trophic growths of the new material take
Ejlucu ; 50 that, several months alter lbour, o
tumour of more or less considerable size,
formed at the (EETE BT of the uterine tissues,
is found to occupy the original seat of the
placenta. I have satisfied mysell by several
|:||'|1:|‘m,[:upit' examinations of the correctness
of Heschl’s opinion, that in this way are
formed some of  those :n]u::ll;1|u:,t5-|u-c;:king
fleshy substances which are occasionally dis-
charged from the uterus, and are :u;nni-_-:i as
moles.

The f.*f.ﬂ"u."tg;irm" l.'hJ_:.L'l'__r,l:.'-.h which take place
alter labour in the tissues lying internally to
the muscular coat, up to the complete resto-
ration of the mucons membrane, have been
examined by many observers, not always,
]luwu\'uJ', with L':'.FI:‘I'L'?.-:J':ILIIH’IPIIg resulis. It =
prears certain that a portion at least of that
layer of decidua whil.']h 1= still lelt attached 1o
the uterine walls, is removed by fatty trans-
formation, and that many of the products are
{Iiﬁ::hal‘gu:l E:_'..' the fochic.  Schreder van der
Kolk has traced this process as it occurs in
the nuclear cells and fibres, which form so
|'=|.I‘g|! a ]‘J:JI'l'th of the decidua. Those very
broad fibre colls, which are visible in it up to
the mnth month of [regianey, are no l;}ngur
to be found four or hive days alter labour,
when they appear to be transformed inte long
cells, through an abundant Bty transforma-
tion which progressively continues, until, by
the increasing development of the oil granules
and the corresponding diminution of the eells
amd fibres, the situation of the latter can ulti-
matcly only be disecovered by the still existing
longitudinal direction of the fat nuclei, while
all traces of a cell wall have entirely disap-
peared.

Without the aid of the microscope, how-
ever, it may be seen that, a few days after
labour, the entire inner surface of the uteros
is covercd by a more or less red soft pulpy
substanee, which has the same anatomical
composition as the decidua,  This, which is
considered by some physiologists as identical
with the |.'=1_1.'r:t‘ of decidua ilh'l.'ill.l._‘l.' describeld,
as formed, according to Kihan, Robin, and
others, as early as the fourth or filth mouth
of gestation, is not discharged after lubour,
but becomes the seat of that reparatory pro-
Cpss, h_'|.' which the restoration of the mucous
membrane upon the uterine body is effected.
tetween the twenticth and thirticth day, this
laver begins to resume the character of a mn-
cous membrane. [t is at first more pulpy, and
softer, aud thicker than mueons membrane in
a normal state,  The vessels become distingt
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il it about the third week, and sometimes still
later. Previous to this, the blood appears o
be contained in simple channeis between the
elongating cells.

The epithelium is as yet hardly formed,
By scraping the inner surface of the uterns
twenty days after labour, Schrozder found still
only the remains of hall decomposed cells.
But no new cells with cilia could be yet with
certainty discoversd.

The utricular glands make their appearance
last of all. In several eases, Heschl found
them completely formed at the end of the
secomd month ; but pl‘t:'.'ium: tio t]‘liﬁ, their de-
velopment could not be traced.®

Finally, it may be said that the restoration
of the mucous membrane, with all its peculiar
structures, is {'l}llll'lli:ltll about the sixtieth or
seventicth day after delivery, . e. by the time
that the uterns is reduced to its normal bulk.

Thus it appears, that the act of involution
consists in two processes, which are concur-
rently performed, yet with opposite purposes.
For the act of reconstruction being com-
menced long before the retrograde metamor-
phosis is complete, the result of both is, that
u restitution or reconstruction of certain tis-
sucs of the uterus, more or less complete,
takes |J‘EELL'L'.

With regard to the muscular coat, it is
perhaps not any overstatement of the fact to
say that each ovam is provided with its own
series of fibres for the purpose of effecting its
-.:hpul:ijml, and that thl;:m,:, after p:ll'llll"l!.ll:u'lI
entirely disappear, or at least can no longer
be recognised, while o new series of embryo-
nic or undeveloped forms appears in their
place. The same may also be said of the
llm:ii.hlil, thungh with certain diferences as to
the time and mode of its destruction and re=
novation. Regarding the fibrous tissue of the
uterus, little has been determined with aceu-
racy ; but enough has been observed to ren-
der it probable that this also, to a certain
extent, becomes subject to fatty transforma-
tion. The blood-vessels appear to be likewise
partly involved in a similar process, illﬂiGu%'l
their principal trunks probably suffer but little
change beyond a material diminution of size.
The peritonewmr is that tissue which undergoes
the least apparent alteration. It preserves,
however, @ thickness proportionate to the
reduced bulk of the organ, and consequently
it must suffer a corresponding involution.

Regarding the puerperal alterations in the
nervous system of the human uterus, but little
is known. Kilian$, after examining a spe-
cimen at eight, and another at twelve days
after labour, as well as the uterns of many
animals at different periods, arvived at no de-
finite conclusions. He thinks it in the highest
degree doubtful, that, in the puerperal state,
the nerve fibres undergo the same involution
process as the other tissues; viz. that the
old fibres are entirely destroyed, and become
replaced by a new, younger, or embryonal

* By Kilian they are said to be formed during
Pregumancy.
1 Low, cit.
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UTERUS — (DeveELormesT ).

form. He rather coneeives that a reduction
so takes place, that either the contents of the
nerve fibre are partly or entirely removed by
resorption, so that there remains, according
to circumstances, & partly or entirely empty
sheath ; or that the contents of the fibre are
transformed in the same manner that Giinther
and Schiin (Henle, Allzemeine Anat. p, 771.)
observed in divided nerves; viz. that the
contents of the tubules become coazulated, as
after death, and are then subject to resorption:
the fibre appearing then to be perishing, and
ribbon-like, and the contents to be disappear-
ing. Regarding the human uterus, he thinks
it in the highest degree probable, that the

nerve fbre is included in the encrgetic resorp-
tion process that affects the puerperal uterus
generally ; that a reduction of the fibre fol-
lows; and that, in the next pregnance, it
again becomes developed pari passu with the
development of the other tissues,

_|||: The wlerus uﬁrr e neenstrual eppael, and

(i3

in ofd age, — Whether the uteros has been
employed, in its ultinate office, in the pro-
cess of reproduction, viz. that of pestation, or
whether it has proceeded only so far towards
this as to have been limited to the repetition,
in unvarying suecession, of that preparatory
stage which is expressed by the minor func-
tion of menstruation, in either ease the period
Eliliﬂ“_'l-' arrives at which the activity of the
organ passes away. Ova are no longer dis-
charged from the ovaries.  These cease to be
creative or ([m’e]uping OFEans ; and with this
cessation of the proper function of the ovary,
there comes also a corresponding diminution,
and finally a termination of the correlative
offices of the uterus.

It is wow interesting to ohserve how the
uterus gr:,u[u:l”:,' resumes some of the [recu=
liar features which it exhibited at an earlier
period of life. It may be said to &l back
again into its infantine condition.  For with
the shrivelling of the ovarics, and their redue-

The wterns in ofd e ; ﬁ.!lr.'lhufng a refure o the rnfantine propariions befween the Bclyy coneel gervir,

oy, the shrivellol svaries.

This fgure exhibits the parts of half the natural size.

tion to a size as small sometimes as that of
a child of twoorthree years, ( fig. 456.) theute-
rus also gradoally shrinks, not in all its parts,
bt Erincipall_f,' in the body, or that portion
which is chiefly employed in the processes of
menstruation and gestation,  This part be-
comes atrophied more than the rest; its
walls become thinner, partly from diminished
circulation in them, and partly from atrophy
of the component tissues, which appear pale
:Pnd nearly bloodless.  Thus it happens that,
in advanced life, the walls of the uterine body,
no longer possessing that fulness which at an
earlier pertod caused them to encroach upon
the cavity, and to exhibit that incurvation of the
sides and fundus which has been deseribed as
characteristic of the mature organ, again re-
turn to the straight and more attenuated con-
dition which they had in early life. We may
often observe, therefore, in the uterus of aged
persons, a nearer approach to the form of
the cquilateral triangle, caused by the short-
ening of the body and the straightening of its
walls, than is seen in the uterine cavity of mid-
life ; and it is this return to the form of the

(Ad Nat.)

faetal cavity, tozether with the now [prepron-
derating size of the cervix, which remains

Fig. 457.

Thin namg af the wlerine walls in olid age, ard refurg fo
the trigular form af the covity characterisie of
the infantine S A2 ooedd wedeveloped wierug
(fig. 465, (Al Nad,  Half the noturad size,)

nearly unchanged, that gives to the aged ute-
rus its greatest similitude to that of infancy
or early vouth. '
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But these changes are not limited to the
body of the aterns. The external uterine
orifice being now no longer required Lo serve
ag a conduit for Auids to or from the uteros,
or for the passage of more solid contents,
becomes reduced in diameter, and may some-
times be ohserved to possess an aperture
that would hardly admit the head of a mo-
derate sized probe.

Fia. 458,

s aeleri in old e, { Ad ﬁ"};}_}

Fuxerioxns or THE Urerus,

The uterus, in common with the rest of
the generative organs, being coneerned only
in the reproduction of the species, its offices
are limited to that period in which the
animal functions are maintained in  their
highest state of efficiency. The growth of
the body is neatly or quite completed before
the sexual offices commnence, and the power
of reproduction continues as long as the
frame is maintained in full vigour ; but when
the age arrives at which the animal fune-
tions generally begin to decline, their de-
cay is anticipated by the total cessation of the
power of procreation in the female. The
I“"J'iﬂ‘l' therefore, is limited, yer not liricef,
during which the functions of the uterus can
be exercised, and on either side of this epoch
the organ remains passive, except under ab-
normal states.

The chief functions of the uterus are those
which relate to— 1. Menstruation ; 2. In-
Sern e I roR {ii_'ri‘t:'l.liun; 4. Parturition.

The office of the ulerus in wmenslrualion. —
Although the uterns is the efficient instrument
in the performance of menstruation, yet the
power of initiating and regulating this function
resides in the ovaries, which exert o powerful
reflex influence, not only npon the uterus, but
also upon the entire organism.  Without the
ovaries, menstruation has never been known
to ocenr.  Their artificial removal 15 followed
by a permanent cessation ol the t'nmn'er:-n.iﬂl
flow, although the uterus may be left unin-
jured ; while the congenital absence of both
ovaries is always accompanied by an enduring
amenorrhoes,

The external sign or evidence of menstra-
tion consists in the occurrence of a sanguine-
ons discharge, which escapes from the vaginal
orifice of women in health, Fll.'riﬂllllﬂllnjl'. except
during presnancy and lactation. This dis-

UTERUS AND ITS APPENDAGES.

charge first appears usually between the four-
t.{:euﬁl amd sixteenth years, and continues to
be repeated at intervals of a lunar month for
an average period of thirty years. The tim
however, of the commencement, as well as
the decline, of menstruation is very variable,
and may be either much accelerated or re-
tarded, sccording to individual peculiarities.®

Feriods of duration and recurrence. — The
catamenial period and interval together occupy
a space of one lunar month, And in some
women this function is performed with such
regularity that the day, and very nearly the
hour, of its expected return may be predicted.
The natural duration of the flow varies from
three to five or even seven days.  An interval
then oceurs during which the flow entirely
ceases.  This occupies from twenty-one to
twenty-five days; and it is during the first
half of this interval that conception most com-
monly takes place.

It cannot, however, be asserted that this
degree of regularity is observed even in the
majority of women. Frequently the period of
regular return is anticipated by one or more
days ; or, on the other hand, it may be re-
tarded, without the occorrence of any con-
comitant disturbance of other functions, such
as would justify the resarding of these ex-
un-l']h::i as almormal. But whatever may be
the amount of variation — dependent in most
cases upon idiosyncrasy, — still a law of pe-
rioelicity is observed which, in all ages and
countries, has been recognised, and more or
less distinetly expressed by such terms as
eatamenin, menses, courses, periods, régles,
mois, monstlicher Fluss, and the like.

No catamenial discharge takes place nor-
mally during pregnancy or lactation. Execep-
tions to both these rules, however, oeeur, and
instances ol the latter are sufficiently commaon.
But with regard to the former, it 1s probable
that many at least of the recorded cases of
menstruation  during  pregnancy have been
cases in which the placenta was implanted
low down, or even over the os, under which
circumstances it is well known that slight
flooding will occasionally commence at an
early period of gestation, and observe a cer-
tain rough periodicity. Upon analonical
grounds, a eatamenial flux during pregnancy
van only be supposed possible where the con-
dition of the uterns is such as to admit of the
digcharge taking place from the vazinal portion
of the cervix ; an occurrence which is shown
by Mr. Whitechead to have obtained in all the
instances of sopposed menstruation during
pregnancy which he had investigated. For
“ gn examining these cases with the speculum

* For much valuable statistical information re-
lating to the periods of invasion and decling of the
catamenin, and in refutation of the popular belief
that these periods are greatly infloenced by elimate,
S, see Robertson's Eagave and Notes on the Physi-
ology and Diseases of Women; also, on the suliject
of menstroation generally, Whitehead, the Canses
anid Treatment of Abortion and Sterility ; A. Brierre
de Boizmont, e la Menstruation, 1842 ; REaciborski,
Dl Pubserts, 1544,
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during the existence of the menstrual pheno-
menz, the blood was invariably found 1ssuing
from diseased surfaces ninmtmfupnn or about
the labia uteri, none escaping from the interior
of the organ.” #

But in any case there is wanting a sufficient
series of observations, taking cognisance of
the exact duration and times of recurrence of
such discharges, and comparing these with the
normal periods and intervals of menstruation,
to warrant an unhesitating belief in the occur-
rence of a troe catamenial low as a possible
phenomenon during gestation.

GQuantity. — The quantity of the menstrual
fuid which escapes at each period has been
so variously estimated at different times and
!.r'_',' different observers, as to render it obvious
that the ealenlations could not have pro-
ceeded upon any common data.  Thus Hip-

ocrates, and afterwards Galen who quotes

im, states the quantity as two Attic heming,
equal to about eighteen ounces. In recent
times it has been estimated by Magendie at
several pounds, and Haller gives the average
amount as 1‘itr_1l.'i11g from six to twelve ounces.
But all these estimates are too high. Dehaen,
who employed an ingenious method of mea-
surement, calenlated that some women lost
three, others five ounces, and very few half’ a
pound ; but that it was e:{cnedingi_}' rare for a
woman who had no malady to lose as much
as ten ounces.t Probably the only proceed-
ing by which any definite result can be ob-
tained, is that of observing the rate of escape
of the discharge from the uterine orifice.
According to the observations of Mr. White-
head, this is generally so slow that no more
than from ten to twelve grains could be pro-
cured during the time that the patient was
able to endure the irksomeness of the pro-
PE:‘.';Iing. From these, and similar observations
of my own, as well as from other estimates, [
eonclude that two to three ounces is probably
the full extent of the natural flow, and that a
discharge amounting to six or more ounces in
the aggregate will generally produce for the
time sensible effects upon the constitution,
such as general pallor, and some feebleness of
the muscular system,

Nalure ii}'.‘ﬁn:‘ entamenial discharge, — There
15 no foundation for the beliel’ once so preva-
lent, and even partially still retained, that the
menstroal fluid contains materials of a noxious
or poisonous nature, nor yet that it serves as
a vehicle for the depuration of the blood of
the female. The occasional fietid odour of
the discharge, and sometimes alse of the
breath of women during menstruation, arises
from the decomposition of the fluid, as it
slowly collects in the vaging, and doubtless
also from its partial resorption into the system,
producing in such cases a heavy or fetid odour
of the breath, the cause of which was pointed
out more than two centuries ago by De Giraall [
The menstrual fluid has always, even in health,
a peculiar and somewhat heavy odour which

* Whitehead, loe, cit, p. 24.
t Brierre de Boismaont, op. cit. . G8.
I De Mul. Organ.  Lug, Bat. 1672, p. 134,

GG3
i5 as characteristic of it, a5 is the gmt'é.ﬁ' orfor
puerperit of the lochial and other discharges
in childbed.®* But these circumstances afford
no evidenee that the excretion is, when first
formed, necessarily unhealthy.

The menstrual fluid, when first formed, a
pears to consist almost entirely of pure blood ;
but, in its course through the vagina, it re-
ccives in  addition the secretions of that
canal, whereby both its physical condition and
chemical econstitution are materially altered.
Henee the differences of opinion which have
so long prevailed regarding the real nature of
this Auid, and the extent to which it differs
from pure blood. These differences have been
maintained chicfly by the well-knawn fact that
menstrual blood seldom coaculates, and also
by the difﬁl:ult_-,r of tlim‘.:n‘t‘.rlllg fibrine 1 it.
But a solution of this difficulty is found in the
fact that the mucus of the v:tgi:m has :|]wa}'$
an acid reaction, and that in this acid the
fibrine of the blood is so readily dissolved,
that not only is its coagulation prevented, but
chemical analysis fails usually to reproduce
more than a trace of it,

The menstrual fluid, therefore, as escaping
from the waginal orifice, and that collected
from the os uteri, are essentially two different
products, and this distinetion should be ob-
served in all examinations having reference to
its chemical or physical composition.  But it
would be {:erhaps arbitrary to designate either
of these alone the menstrual fluid.  Probably
this term is most suitable to the first. Both
the vagina and uterus are concerned in the
|}:r|::uI|14:I.1'm'| of this fluid in the form in which
it is most familiarly known, and in this foem
it may first be examined, the pure and un-
mixed product of the uterus being reserved
for subsequent consideration.

Compogition of menafrul fuid aecording to M, Denis.

Water - - = = - B350
Fibsrine - - - - - 005
Hematosing - - = - G4
Mucus - = - - = A6d
Albumen - - - = 48E
Orxidle of iron - - - S L (7]
Cramazome and crmorine, of ecnch = 011
Salts and folty matier - - - 169

Mirroscopic examinafion. — The menstrual
flux exhibits three periods or stages; viz, the
|11'rimi.¢ of invasion, stasis, and decline.  In
the first the discharge is of a paler colour,
and sometimes consists mainly or entirely
of muens —menstree albe. But this stage
is not always observed, the discharge often
commencing at once of the deep red colour
characteristic of the middle stage. This con-
tinues during the greater part of the period,
anil 15 suceeeded by the third stage or that of

* Doubtless this led Pliny to dreaw up that dive
catalogue of evils, in which he informs vus, that the
presemce of & menstreating woman LiEms wine sour ;
eanses tress to shed thar froit, parches up their
young shoots and makes them for ever barren i
dima the splendour of mirrors aml the polish of
ivory; turns the edge of sharpest ivon; converts
lrass to vast ; and is a canse of caning rmabies.—(%,
Plinii, Nat. ist, liber vii. & xiji. ed. Covier, 8vo.
vol. i. Daris, 1827,
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decline, when the discharge loses its deep red
colour and assumes the bue of water in which
raw flesh has been washed.  This is very com-
l'l'll.'llll_'!.’ the condition of the (Iiﬂth:tl‘gf ||_|;||;~j|:|g
the last day or two of each period, especially
in those women in whom the flow is of long
continuance.

M. Pouchet* has examined with great care
the menstrual discharge at each of these
periods.  The following are the results of his
observations @ st inpaston. A very few blood
globules mixed with mucus may be observed,
together with mucous-corpuscles and seales of
epithelivm, mostly entire, floating in an alun-
dance of limpid fuid.  Almost all the mucons-
corpuscles contain smaller globules or granules
which form in them a central nuclens. 2.
Stasis. Menstruation havingreached its apogée,
the blood-globules are much more numerons
than at the onset.  The plates of epitheliom
nsnally remain entire. 3. Decline. The fluid
contains the same substances, and presents
nearly the same appearances as at the time of
commencement of the flow.

These observations agree gencrally with my
own, and also with those of Dannd, who found
the menstrual fluid to consist of, 1. Ordinary
Ioad-globules of the proper character, and in
great abundance. 2. Mucus from the vagina
mixed with epithelial scales. 3. Muocous-
corpuscles from the cervix uteri,

The unnrized menstrnad fuid —Buot in order
to determine the nature of the menstroal Anid
as it 1ssnes from the uterine orifice, unmixed
with the secretions of the vaging, it must be
collected by a r;|h’.'rtll||.lm accurately fitt illg the
uterine neck.  The fuid so obtained possesses
properties very different from those of the
flux already deseribed. Its sensible characters,
as observed in more than a dozen specimens,
are well deseribed h:!.' Mr, Whitchead., Thas
procured, the fluid is never so dark in colour
HES nl‘LH[IiII':,' menstrual |}|:1n:|, 50 1;:1“4.::3, NOr 50
fluid always as that of the arterics.  Its colonr
varies slightly, but whatever is its tint, this
is not subsequently affected by intermixtore
with the vaginal mucus. It appears usually
rather more viscid than H:.'ril;umi:r blood, pro-
bably onaceount of its slow exudation. When
thus collected it invariably coagulates, the
separation inte clot and serom being complete
in three or four minotes. It sometimes passes
of in a continued stremmn as prure blood, but
more often as a thin coloured serum mixed
with small flattened clots, the size of orange
seeds, which, becoming broken down and, as
it were, dissolved in the wvaginal mucos,
appear at the external orifice in the wsoal
uncoazulable fAuid form. It is  invariably
alkaline,

I'n menorrhagia the discharge is as foid as
arterial hlood, and not being delayed on ae-
count ol the greater rapidity of escape, it
trickles in {Iruju-‘. nlml;_: the tele.

O aceonnt of the great difficolty which is
experienced in obtaiming the pore fuid from
the uterus in guantities sufficient for chemical

* Théorie Tositive, Atlas, plate xii.
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analysis, the following results by Bounchardat
are the more valuable,  The woman, a multi-
para, was thirty-five years of age. To explain
the large proportion of water Bouchardat
states that she had subsisted chiefly on a
veretable and milk diet.

Honchardal's .rn.rm"j.rﬁfs q,l" prieve mienstriel Sfood,
Water - - - - = iR

Solid matter - - - = 92
The solids were composed of —

Fibrine, albumen, colouring matter = 7527
Extractive matier - E P O
Fatty matter - - - - 23]
Salts - - - - - 58l
Mucos - - - - - 1679

LM

—

It will be observed that the proportion of
fibwine 13 here much larger than in the former
example,  But chemical analysis is not needed
to show that this element of the blood con-
stitutes a part of the fluid exuded from the
uterus.  For in women who have died men-
struating fibrinous clots have been found in
the utering eavity ; coagula have also jost
been deseribed as forming at the os uteri and
|:|'|i.~:i|1;_; with the fluid collected ||n_'|.r the Epecu-
lum, and it cannot have escaped observation
that clots sometimes form about the valva, at
times of menstruation, especially when the
discharge 1s freer than usual,

But the notion that the menstrual discharge
differs from ordinary blood *in containing
unl_\' a very small [ilLtLlltllE}' of ﬁhrim;-. Or none
at all,” *® which view has gained peneral cur-
rency of late, and in support of which the in-
vestizations of Brande or Lavagna are usually
quoted, appears to be altogether a modern
one.  For the older writers considered the
menstrual discharge as identical with blood.
[ippocrates says n referenee to it, @ procedit
anlem ﬁ:lligllies velut & vietima, et cito Coagi-
latur, si sana fuerit mulier.” Mauriceant says
that menstrual blood does not ordinarily differ
in any way from that which remains in the
woman's body.  Se also Haller and Hunter,
both of whom regarded menstruation as a
natural evacoation of blood.

The results of these careful investizations
therefore warrant the conclusion that the men-
strual fluid, at the moment of its effision, con-
sists of pure blood, mixed only with the small
quantity of mucus and epithelium which it
receives in passing through the body and neck
of the uterus, and that at this p{ﬁl‘lt it niwa_','s
hias am alkaline reaction. But that n the
course of its passage through the vagina the
original fluid becomes mixed with the mucus
of that canal, which there exists in increased
guantitics, and that in the acul of that mucos
the fibrinons portion is so far dissolved as to
render the detection, by chemical means, of
fibwine, as a constituent of the seeretion, diffi-
cult or impossible.  So much, however, of
fibrine as belongs to the blood-corpuscles must
always be present, for these bodies exist in

* Miiller's Physiology by Baly, p. 1481,
+ T'raité des Mal, des Fem. Gross, p. 45, Brd ed.
1681,
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large quantitics in every instance of a healthy
menstrual Aus. :

Souree of the wenstrual fluid.— The vagina,
the os and cervix, ond the body of the uterus,
huve been severally regarded as the parts
which furnish the menstrual flux. And so
far as the mucous element is concerned it is
probable that all these surfaces contribute a
certain proportion ; but that the blood in nor-
mal menstruation s derived mainly from the
lining membrane of the body of the uterus, is
placed almost beyond doubt by the following
considerations : —

1. In the uterus of one who has died whilst
menstruating, a remarkable difference is nsuo-
ally perceptible in the condition of the mu-
cous membrane lining the cavity of the body
and cervix respectively.  That of the body is
highly injected, of a deep red colour, the ves-
sels distinet, and the capillaries numerous.
That of the cervix exhibits a condition the
opposite of this. It is pale, uninjected, and
free from all appearance of distended vessels.

2. If such a uterus be injected, the same
conditions are observed o o more marked
degree,  All the capillaries on the mucous
membrane of the body are filled, but mm{:a,
ratively few of the cervix; an abrupt line
of demarcation oceurring sometimes at the
internal os uteri.

4. If gentle pressure be employed, as by
t.ul:ing the uterus in the [mllu of the hand,
and slightly approximating the tweo sides,
blood is perecived to flow up from the litle
pores or orifices of the utricular glands, which
are everywhere perceptible, upon the surface
of the mucous membrane, until this collects in
the cavity in a quantity sufficient to cover the
surfuce.

4. If the same experiment be made under
water, in o digh or shallow basin, with the
aid of very gentle pressure on the sides of the
uterus, such as could not apparently cause
any  rupture of  uterine ﬂ;':i::il,:lri, the lictle
strenmlets of blood are seen welling up from
cach pore, and mingling with the water.  In
neither of these cases is the blood seen to
qu-&d from any part of the cervix, but only
rom the lining membrane of the uterine
cavity.

5. The blood, in nnlin:]r}' menstruation, 18
seen to flow from the os uteri into the speca-
lum, but is never obscrved to proceed from
the lips of the cervix, except the latter be in
an abnormal siate.*

ti. The cavity of the uterus, after death
during menstruation, has been  frequently
found to contain blood or a coagulum,

From these observations it may be con-
cluded, that in normal menstruation the blood
ig furnizhed by the walls of the uterine i:m'it:,',
Whether the lining membrane of the oviducts
also contributes any portion of the fluil is not
certainly known,  But I have bad reason to
think this very probable, from ohserving that,in
cases of {ieutil during menstruation, the tubes
as well as the uterus contained blood, which

* Whilchead, loc. cit. p, 24,

Liid

may in some cases, however, have enteredthem
by regurgitation from the latter. ( See also p.
G18.)

By what means does the blood escape from
the wlerine vesiels in healthy mensiruation ¥ —
The investigation of this question is attended
by great difficultics, amnd data sufficient even
for its approximate determination are yet
wanftmg.

The explanations which have been offered
are chiefly the following : —

{2.) The blood is supposed to escape in
the form of a secretion,

Bo long as it was maintained that the men-
strual fluid  differed  essentially from pure
blood, the view that it was eliminated from
the general ecirculating current by a process
analogous to that which obtains in true seeret-
g glands received ready acceptance, and the
menstrual fluid was, in accordance with such
views, denominated a secretion.  But sinee it
is now known with tolerable accuracy to what
portion alone of the menstrual fluid the term
secretion can, with any degree of truth, be
applied, it seems useless further to argue the
question of secretion or non=sccretion, in
reference to the main ingredient of this Huid,
which has already been shown to be pure
blood, unaltered in its physical and chemical
constituents, until after it has become mixed
with other and adventitious matters.

(#.) The blood is supposed to escape by
transudation through the capillaries of the
uterine mueous membrane,

This view, which is proposed by Coste *
amid others, need not be considered specially
with reference to the uterus, Those who
think that the blood-corpuscles, which mi-
croscopic examination proves to be abun-
dantly present in the menstrual fluid, can pass
by transudation, unaltered and entive, through
the walls of capillary or other vessels without
rupture of their coats, will find no difficulty
in u|1||:|_l,'ing this explanation to the production
of a like |Jhl:|mllll:llull, as ik iy b $||.|1|1-|:muq|
to oceur in the uterns.

{e.) The blood is supposed to escape
through lacerated capillary vessels.

Many observed facts give to this view a cer-
tain amount of probability. Thus, in an in-
Jected uterus the capillary vessels, which form
so fine a network upon its inner surface
( fiz. 439}, may be oceasionally observed de-
nuded, and hanging forth in detached loops.
In such a condition I have found the vessels
when death has oceurred during menstrua-
tion.d  Unless this is a post-mortem change,
which is improbable, it may be assumed that
this laying bare of the :'a|11'liurit-.~; is the conse-
quence of a vital action, whereby a portion of
the epithelial and mucouws surfaces are broken

* Histoire du Développement, tom. prem., 1 fase,
po209, 1847,

1 1 am not prepared 1o aszert that this condition
is always present during mensirnation, or that it is
limited to such periods=. A larger number of ex-
amples than those in which T have ehserved this
fenture woulild be necessary to establish such o fuet :
and the whole subject requires a closer examination
than has yet beon given to it
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down, and subsequently discharged, along with
the menstrual fluid. According to the observa-
tions of Pouchet ®, such an exfoliation of nte-
rine epithelivm takes place monthly in women
and the mammalia generally. Pouachet, indeed,
maintains that not only is there a monthly
desquamation from the uterus, but that this
extends to the separation and expulsion of a
deciduons membrane on each oceasion, and
that this expulsion, which takes place in the
form of the broken down clements of the
deciduous lining of the uterus, constitutes the
process described by him under the title of
intermenstruation.  Such an exfoliation, if
it extended only to the epithelial cells sur-
rannding the uterine m‘tpil!nri(:.l:_ wonld ﬂ.imp]_!,.'
leave them bare, but i proceeding to the cx-
tent of removing the whole deciduous uterine
lining, would of necessity carry off with it the
whole capillary network of vessels, (see fie,
539.) lying upon the face of this membrane,
and consequently would leave a surface of
torn capillaries, from which the haemorrhage
might oceur +, and this in fact takes place
eazes when dysmenorrhoeal membrancs are
discharged ( fig. +43.).

{d.) The blood is supposed to escape by
permanent vascular orifices.

In the present state of our knowledge, the
evidence in support of this view is not more
conclusive than that upon which the preceding
hypothesis is built : yet many ecircumstances
lend colonr to it.  The question of a termina-
tion of the uterine vessels by open orifices has
heen ﬁt‘t‘ﬂ?iin!'lsl""l.'. thmlgh {:al'l:in’:ll|'n::|:,.'JI tonched
upon by different anthors.  Thus, Madame
Boivin {, a most careful observer, after speak-
ing of the “perspiratory orifices of extreme
minuteness,” visible upon the inner utering
surfice, evidently meaning the onifices of the
now well-known uterine glands, deseribes the
manner in which the blood may be made, by
pressure, to appear in droplets apon the inner
surface of the uterus when death has occarred
-r||1|"i|:|g mm'l.-:tru:ltim'r; :-1||1Lwit|"m:|t _L;i'l.'i:ng 1 [HeT=
sonal opinion, she elsewhere quotes the then
prevailing views, that the blood is furnished
by the exhalent extremitics of arteries termi-
nating upon the inner surfuce of the uterus,
[, !‘il:l:l,rpl;:}rﬁ endeavoured, h}-‘ VAFIOUS  ©X-
pedients, to determine what iz the precise re-
lationy of the blood-vessels to these orifices

* Théarie Positive, Huitieme Toi,

t Pouchet, who does not enter upon e question
of the effect which such a monthly denodation of
the inmner surface of the uteras would have npon its
capillary vessels, nor, indecd, at all upon the con-
sidderntion of the precize mode in which the menstroal
fluid escapes, makes this supposed exfoliation and
expulzion of the menstraal decidoa oceur at the
periods intermediate betwesn those of the menstroal
flux.  Thus the ides of a sepavative process, which
might have been made comparable with that accar-
ring in labour, when the entire ovum is thrown off
anid a blesding sorface is left, from which the lochi-
al discharge takes place, loses its significance from
the circumsatance that this phenomensn is said to
happen at periods when there is no bleeding.

T Mém. de PArt des Acconch., quarto e, p. G1,
ol serp.

§ Miller's Physiology by Baly, p. 15780,
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in the decidua a little more advanced #, as, for
example, in early pregnancy ; but after express-
ing his convietion upon the subject, the pre-
cise anatomical connection between the two is
left undetermined. Ordinarily, in injecting the
uterus with fine coloured fluids, I have oh-
served the cavity to become filled, the injec-
tion apparently escaping by the glandular ori-
fices, which also themselves may be seen filled
with injection. In some specimens a ca illary
branch may be observed passing to and stop-
ping short at one of these canals or orifices,
and having much the appearance of an open
vessel.  Without personally expressing an
apinion upon this point until 1 have carried
further some experiments now in progress,
I may observe, that the idea of a permanently
open termination of vessels here need not be
set aside upon the objection that such an ar.
rangement would produce a constant bleeding,
because the vessels supplying the bleod must
first pass through a dense muscular tissue,
amply sufficient to control or arrest bleeding,
as indeed it does effectually after labour, when
much larger mouths are f;i:l open, and also
occasionally when menstruation is suddenly
arrested by powerful mental impressions, acting
apparently vupon the muscular fibre of the
uterns ; while many positive facts might be
alduced in support of such a view, such as the
frequent bleedings of uterine polypi, which are
always invested by mucous membrane, the
ready passage of fluids throngh the surface of
the Tatter when their main vessels are injected,
anil the like.

What iz the prrpose of wmenstruation *— To
this question no reply will be satisfactory
which does not include the consideration of
many other circumstances besides the mere
escape of blood.  Menstruation has evidently
a much deeper signification than is declared
simply by the flux, which is probably not the
most important part of the function, although
it constitutes the external sign or evidence
of it

Amid all the ernde hypotheses of former
times, such as that menstruation is due to fer-
mentation, lunar influence, and the like, some
of the older writers appear nevertheless to have
hiad a dim perception of the truth when, under
the form of an elegant type, they shadowed
forth that which appears to be the real pur-
pose of the menstrual act.  The French term,
“fleurs,” and the English, * Aowers,” are now
Fallen into disuse ; but they were employed in
carlier times as designations of menstruation,
for the purpose of suggesting that, after the
example of trecs, WI'Iil?FI do not bear unless
the fruit iz preceded by the blossom, so a
woman does not hecome pregnant until she
also has had her fowers.

Menstruation is not established until the
ovaries have reached a certaim stage of de-
velopment, and the maturation and discharge

* It must he observed that throughout this
article the terms © decidua ™ and * mucous or lining
membrane of the uteras™ are employed as strictly
AVIHIY TS,

1+ Mauvricean, Malad. des Femmes grosses, 1681,
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of ava has commenced.® It continues to he
performed as long as the process of ovulation
s pontinued 3 but when the latter censes, and
the ovaries have become shrunken, their tissues
attennated and wasted, and Graafian follicles
can be no longer distinguished, menstruation
cepses to be performed.

These facts show that menstruation and
ovulation proceed pari passx ; but they do not
alone prove that the one function is dependent
upon the other.

If, however, both ovaries are congenitally
deficient, no attempt at mensiruation is cver
observed ; while, on the other hand, in cases
where the ovaries are present but the uterus
is deficient, puberty becomes established in
due course, and then a regularly recorring
menstrual molimen may be observed, Hl[llﬂllgﬁ
for the want of the uterus this function can-
not be carried out.  See note §.

Or if, under ordinary circumstances, after
the regular establishment of  menstruation,
both ovarics become extensively diseased, or
both are removed by operationt, menstruation
is from that moment imrmnnuntlj suspended,

Hence it appears that the presence of the
ovary in a healthy state is essential to men-
struation.

But something more also is needed ; for the
ovarics may be present and healthy, yet if
they cease for a time to mature or emit ova,
as for example during pregnaney and lactation,
when they are passive [, then, so long as those
processes endure, menstruation is also com-
Jnl‘]nl_l,.' ﬂ.I,IRE]l,:IIl].L‘ij, but returns alter the scom-
pletion of one or both of them.

A series of facts so consistent appears to
admit of but one interpretation : namely, that
a menstruating condition of the uterus bears
a direct relation to the active operations of
the ovaries, and that this function is only per-
formed onder circumstanees which  render
pregnancy possible so far as the ovaries are
coneerned ; but if the conditions are such that
impregnation cannot take place, then the ute-
ruz, although it may be healthy, does not
menstruate.

But, in addition to this general relationship
between menstruation and ovalation, it is ne-
cessary to determine further if any direct cor-
respondence exists between each separate act
of menstruation and the maturation or dis-
charze of one or more ova from the ovary, so
that these two acts shall be r:}il‘u;:i[lunt:llly
performed.

The following evidence supports this view.

The ovaries at the menstrual periods are
not unfrequently the seat of poain and tender-
ness, indicating some unusual activity of this
part. This is most remarkable in the rare
case of hernia of the ovary.§

* The views of Dr, Ritehie in dissent from this
statement have been already noticed, p 572,

t See Mr. Poll’s case, p, 573,

Neégrier's, loe. cit.
; In o case of this kind recorded by Dr. Oldham
{Proceedings of the Bov. Sec. vol. viii. p. 377, ) both

avaries hal rlLﬂ'i'luluTI'“J_rl_llip{h the inguinal canals,
and were permanently ladged in the upper part of

the external labia, AL mtervals of about thres

GET

In women who have died during a men-
strual period the ovaries have been frequently
observed to present unmistakable signs of the
recent rupture of one or more Graafian fol-
licles. Some examples of this fact have been
already given.  In one case the ovum itself
was found in the Fallopian tube (p. 567.).%

Conception is supposed to take place most
frequently within a few days ufter a menstrual
period, and therefore during the time which
an ovum, il it were emitted from the ovary
during menstruation, would occupy in passing
down the Fallopian tube and perhaps in ar.
riving at the utcrus.

Menstruation corresponds in many particn-
lars with the w@strus, or rut, in the mammalia,
aned in them it is only during the westrus that
ova are emitted from the ovaries, and that con-
ception can take place.

la‘lm foregoing facts constitute evidence
bearing upon two distinet points. The first
series proving that a menstruating condition
of the uterus 15 maintained m'll_',-' 1] |1}!|1g as
the ovaries continue in the active performance
of their function of preparing and ripening
ovi.  The second series affording a certain
amount of presumptive evidence, that each
separate act of menstruation is connected
with or iz dependent upon a corresponding
act of maturation, and perhaps of spontaneous
emission of one or more ova from the ovaries.

The acenracy of the frst conclusion will
probably not be questioned ; but if the second
puiut 15 to be rug:lr:le:i, as at present, more
than an hypothesis having many facts and
probabilities for its support ; if, as M. Pouchet
helieves, we gqre justified in consudering a8
established laws of generation that in man
ova are emitted from the ovary at fixed epochs
and at no other times, and that these occa-

weeks one or Bolh ovaries were observed to becoma
painful and tumid, the swelling angmented for fonr
days, remained stationary for three days, and then
gradually declined ; the whole process occupying
generally from ten to twelve days. It happened,
unfertunately, that in thiz caze the uterus amnd va-
ginn wera deficient, so that menstroation could not
tuke place ; but the caze in one respect iz the more
interesting on that account, for notwithstanding the
absenee of the uterus, all the external signs of pu-
Berty were prosont, sl the evidence of a perisdical
activity and excitement of the ovaries, and of a
menstroal melimen affecting the organs which wers
not malformed, were here unmistakable,  Thesa
cirenmstanees forcibly call to mind the painful
condition of the owvaries which, in a similar case,
indueeid Mre Pott to extirpate those organs,

* Upon the connection between the discha of
ova from the ovaries, and the phenomena of heat
and menstruation, the following shoull be con-
sulted, viz : — &, Flome, Lectures on Comparative
Anatomy, vol. iv,, and Phil. Trans 1517 and 1818
Power, Fssavs on the Female Economy, 1821,
. Lee, Cyclopmdia of Practical Medicine, art.
Owvary, 1884 ; Gendrin, Traité Philosophique de
Meédecine Pratigue, t. i 18305 I, Jewes, Practical
Ohservations on Diseases of Women, 1839 ; Paferson,
Fadinb, Med, and Surg. Jowen, vol. liii;  Girdmood,
Lancot, 184213 ; in mldition o the works of Bis-
choff, Raciborski, Négrier, Coste, and Pouchet, al-
ready quoted wnder the title Ovany, p 568, where
will be found a Ml account of the process of ovula-
L,




G
sions, which furnish the sole opportunities for
impregnation, bear the same constant relation
to menstroation that the acts of ovulation and
the times of conception in the mammalia bear
to the wstrus, it becomes necessary to exa-
mine more closely the grounds of this belief ;
anid for this purpose the eircumstances as yet
ascertained regarding the times of conception
in women, the condition of their ovaries, not
only during menstruation but in the intervals
also, and the actual relation which the astrus,
or period of conceplion in mammals, bears to
menstruation, may fagx Ilri{'HJ.' IIEIES.'EI:I in review,

The precise period at which conception in
the human !i-l.ll}jL‘t‘t OCCUFS in most cases cannot,
for obvious reazons, be determined, but when-
ever conception can be traced to a single op-
portunity, the process of impregnation, or the
tertilisation of the ovum by contact with the
spermatozon, may be assumed to take place
within a few hours after the act of insemina-
tion ; for the spermatie Auid rapidly traverses
the generative canal, while here spermatozoa
cease to have motion within thirty hours at
latest firom the time of emission.

From various methods of computation it is
supposed that in a large majority of cases con-
ception occurs during the first hall of a men-
strual interval, and most commonly during the
first week. In sixteen instances noted by
Raciborski conception ocenrred as late as the
tenth day after menstruation in only one
case.”

The number of instances in which con-
ception can be ascertained, or may be [airly
assumed, to have taken place in the latter half
of a menstrual interval is comparatively small.
Nevertheless impregnation may nnguestionably
occur during this time, and even within a day
or two of the next menstrual Bow, which is
then usually diminished in duration and quan-
tity, or is reduced to a mere show.

Now if we endeavour to explain these facts,
relating to the times of conception, by the aid
of an ovular theory of menstruation, the ques-
tion may be brooght within VEry Iarrow limits,
One of two postulates may be assumed.  An
ovum emitted at or soon alter a menstrual
period cither remains susceptible of impreg-
nation throuzh the whole of the succeeding
interval, or it loses that susceptibility, and
perhaps perishes before the recurrence of the
next hl!?!l!’i"!"'l'l}ll: H{lw.

The first hypothesis would sufficiently
account for impregnation taking place at any
part of a menstrual interval ; bue it has little
or no evidence for its support. Nothing, in-
deed, is known regarding the length of time
ll,uring which the human ovam remains sus=

* These and similar facts have been commonly
regarded as showing a greater aptiftde fir concep-
tipn shortly after menstrnation ; but the influence
of mere apportunity has not perhaps been sufliciently
considered 3 for if, as in the case of the Jews under
the strict requirements of the Levitical Iaw, the
whole of the first week, or that pericd which ia
commonly regarded as most favourable to concep-
tion, be withdrawn from the opportunities for im-
pregnation, o diminution whatever of prolific power
r-:'!l.ﬁts.
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ceptible of impregnation after it has escaped
from the ovary.  The period of susceptibility
in the mammalia generally is variable.  In the
bitch, as already stated (p. 606.), the ovum,
after quitting the ovary, is supposed to re-
main in the tube during six or eight days. Its
passaze is probably quite completed in ten
days.  In the guinea-pig the period is much
shorter, as the ovum enters the nterns at the
end of the third day. In the rabbit also the pe-
riod does not extend beyond the beginning of
the fourth day. But by the time that the ovum
reaches the uterus, or sometimes even the lower
end of the oviduct, in most of the mammalia
vet observed, the wstrus is past, and with it
also the opportunity for impregnation.  The
evidence therefore obtainable from the mam-
malhia fails to support the conjecture, that in
man an ovum detached doring menstroation
san remain suseeptible of impregnation through
the whole of a menstrual interval, consisting
of twenty-three or more days, although the
period of this susceptibility may be longer in
man than in the other examples cited.

Bhut if this first hypothesis fails, the second
appears inevitable, viz., that an ovam emitted
during menstruation loses its susceptibility of
impregnation bhefore the termination of the
succeeding menstrual interval, M. Pouchet
supposes, that in the human subject the dura-
tion of this suseeptibility does not exceed four-
teen days.  Consequently if, according to the
strict formula of the latter physiologist, ova are
emitted only at or shortly after the menstrual
periods, there must remain a portion of each
menstroal interval, during which every woman
is physically incapable of conception. And
this alternative M. Pouchet® does not hesitate
to adopt.

But since this conclusion is incompatible
with the facts already stated regarding the
occasional, though probably rare oceurrence of
conception during the latter portion of a men-
strual interval, and especially towards its con-
clusion, M. Coste, who shares with many
others a belief in these facts, has proposed an
explanation which constitutes a very con-
siderable modification of the ovular theory of
menstroation.  To account for impregnation
at a later period than usual of a menstrual in-
terval, M. Coste supposes that a ripe or dis-
tended Graafian follicle, having failed in reach-
ing the point of rupture, may remain stationary,
as it sometimes does in mammals 4, and that
the influence of the male is sufficient to de-
termine the dehiscence of a follicle in such a
state, And in order to anticipate the obvious
objection, that if the emission of an ovam from
the ovary is the eanse or occasion of menstrua=

' Théorie Positive. — Bl Pouchet balieves that a
slender decidua is always formed at the decling of
each menstruation, which, together with the ovum,
whenever the latter iz not impregnated, is cast off
from the nterns between the tenth and fourteenth
day, and that after this event every woman remaing
incapable of conception until the next menstroal
peried, when the detachment of another ovom from
the ovary renews her capacity for impregnation.

t For a foller statement of this view, with illas-
trative examples, see p. 568,




UTERUS — (Fuscrions),

tion, the latter phenomenon ought to be re-
peated whenever the former event oceurs ; and
consequently in the case now under conside-
ration M. Coste sugrests that the same cause
which provokes the discharge of the ovum in
this case, also occasions fecundation, which
arrests the menstrual flux before this has time
to manifest itself

Thus, if even the ['urn;:gn'mg e:cpl:m:lt'lnn
could be deemed satisfactory, it appears ne-
Cessary ﬁﬂfusiu-n:l."_f to fall back upion the ald
doctrine of the detachment of ova coincidently
with fecundation, in order to supply the de-
ficiencies of the newer theory of their sponta-
neous emission independently of it. It must
however be confessed, that every view yet
offered of the direct dependence of each sepu-
rate act of menstroation LT R l_:\urre:ii;lundiug
act of ovulation, disappomnts expectation by
leaving some condition relating to conception
unexplained, or explainable only by raising an
additional hypothesis ; while many circum-
stances of common occurrence, such as the
sudden reappearance of menstruation under
mental emotion and the ke, are left unac-
counted for upon any hypothesis of ovarian
dominance.

If next the ovular view of menstruation be
tested by the evidence derived from anatomy,
although many facts will be found in proof of
the statement that ova are often emitted at
the menstrual period, these cases have not
been yet sufficiently collated to form a series
capable of affording unquestionable conclusions
as to the [er.:ise relation which the emission
of ova bears to each menstrunl act. That
ova may pass spontancously from the ovary
during the menstrual How is proved by cases
already given at p. 567, and 605. M. Pouchet,
however, supposes that it is the malurafion of
the ova which takes place during menstruation,
and that their emission follows immediately
or within four days after the cessation of the
flow. M. Coste found the i‘hr_'ﬂ'im;l of rapnre
of the Graalian follicle to be very varinble, In
one case the follicle was already burst on the
Jirsl day of menstruation. In a second in-
stance, although five days had passed from
the cessation of the Hux, the follicle was still
entire, though the slightest pressure sufficed
to cause its rupture. In a third case fifteen
days had elapsed, and yet rupture had not
taken place. In the example represented by
fig. 380. fen days had passed since the last men-
struation began, and the follicle was entire,
though perfectly ripe, and apparently upon
the point of rupture. i

These examples, in the same degree that
they favour a belief in the oceurrence of im-
pregnation at indefinite periods of the men-
strual intervals, by showing how conception is
then possible, discourage the view that the
emission of ova is necessarily limited to the
precise times of the menstrual flow. But
until a larger nomber of examples than yet
exists, showing the condition of the follicles
during both the menstroal periods and inter-
vals, has been collected and carefully com-
pared, no definite conelusions as to the exact
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relation which the cwession of ova bears 1o
each act of menstruation can be arrived at,
go far as anatomical evidence is concerned.
For the attention of observers having been
directed more to the comdition of the ovaries
at the time of menstruation thun in the inter-
val, much wore hag been ascertained of their
stute at the former than at the latter periods.
Yet it is during the intervals of menstruation
that conception in man normally takes place,
while mammals become impregnated only
tlurillg the wstrus,

It is important, therefore, to determine,
thirdly, how far the wstrus or rut in the mam-
malia may be regarded as comparable with the
act of menstroation inthe human female; for if)
as is commonly supposed, these two functions
are wlentical, or nearly so, then the faets to be
derived from comparative anatomy may assist
further in determining the nature and extent
of the relation between menstroation and ovu-
ktion in man.  But il the phenomena atten-
dant upon the rut do not, in all respects, coin-
cide with those accompanying menstruation,
the conclusions which are legitimately de-
dueible from observation of the former func-
tion must not be too strictly applied to the
latrer.

In the mammalia the periods of emission of
the ova from the ovary, and of their [rassage
down the Fallopian tube, are undoubtedly
coincident with the wstrus. It is only on these
occasions that the female manifests an instine-
tive desire for copulition.  She is then said
to be in heat.  The vulva is congested, swollen,
ol bedewed with an ineressed secretion,
which is generally odorous, and is sometimes
tinged with blood.  This condition is of briel
duration, At the longest it continues lor a
few days.  DBut whatever be its duration it is
the only period during which the female can
b impregnated.

In the human subject the periodical return
of congestion of the reproductive organs, the
menstrual fow, and the corresponding spon-
taneous emission of ova, so far as this point
has yet been ascertained by post-mortem ex-
amination, accord with the phenomena dis-
played by the mammalia during the westrus, It
15 also believed that in some instances concep -
tion has taken place dwring menstruation®, o
circumstanee which is clearly reconcilable with
the anatomical evidences alremdy produced,
amd is so far in accordance with what nor-
mally oceurs in the mammalia during estrua-
tiomn.

But here the analogy ceases. And from
this peint onwards the more closely the two
functions are compared, the more plainly does
it appear that although the ®strus and men-
struation possess many circumstances in com-
mon, yet the rescmblance endures only for a
certain period, more or less brief, while, after
this iz past, there follows in man an inter-
mediate condition which is not only not com-
parable with the corresponding intermediate

* Bome of the few anthorities for this fact extant
are quated in the works of Pouchet and Coste, foe,
cif,
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state in ammals, but 15 in many of its essential
features the direct converse of this.

For, as already stated, in the mammalia
usually by the time that the ovum has reached
the uterine [:htl‘cmitj' of the oviduct, or has
entered the uterus, the opportunity for im-
preznation is lost, the @strus is over, and the
animal refuses the male: all the conditions
immediately necessary to procreation then pass
away, and an interval of pl;:rﬁ;l,'[. inaptilud{: en=
sues, which is sometimes so remarkable that
not only are no ripe ova to be found in the
ovaries, but even the male organ ceases to
secrete semen.  In this series of recurrent
periods, marked by irresistible impulse, alter-
nating with total mappetence for congress,
nothing is more evident than that each corre-
sponds with an internal physical condition, of
which it affords a most intelligible explana-
tion. The appetency oceurring and remain-
ing only as long as congress would be fruitful ;
the inappetency returning whenever this would
be necessarily infertile.

Now, with regard to the human subject,
whatever may be possilde during menstroation,
yet essentially the intervals of the menstrual
acts are the times of fertility in women.  And
the onl:,' |;|u::5Eiu|| that can arise UHIN this
point is, whether the power of conception ex-
tends over the whole or over a part only of
this interval—a question that has been already
considered.

In all that rvelates, therefore, to the coinci-
dence of the avipont with the estrus of mam-
mals, the evidence derived from comparative
anatomy serves to strengthen the belief in a
corresponding correlation between the emis-
sion of ova and the act of menstroation in the
human subject, DBut in respect of the inter-
val, the great divergence of the facts here dis-
played tends to embarrass and perplex rather
than to elucidate the question as it relates to
man. For it is precisely in this interval that
all the circumstanees oceur which, for want of
a consistent explanation, have often thrown a
doubt over the whole theory of the direct
dependence of menstruation upon ovarian in-
fluence ; and in elucidating these points, com-
parative anatomy aftords little or no help.

In taking a retrospect of these sceveral facts
relating to menstruation and its connection
with a corresponding ovipont, an essential
distinetion should be made between the influ-
ence of the ovaries in determining the power
of the uterns to perform the menstroal act,
and any influence which they may have over
the periodicity of that function. In all that
relates to the former faculty, the power of the
ovaries may be regllr{h!tl HE il'ltli:.-q':l:[ui:ll_].r Csta-
blished. In much that is connected with the
latter, there is obviously room for mere in-
formation than we at present possess.

If each separate act of menstruation is de-
termingd by certain modifications periodically
occurring in the ovary, it is probable that the
essential part of the process is the maturalion
of an ovum within the follicle, while the
process of its emission may be an accidental
feature, not always ocenrring, sometimes hap-
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pening spontaneously, and sometimes caused
mn the way already suggested, bnt having
nothing necessarily to do with the menstrual
act, although the time of its occurrence may
materially affect the period of a resulting im-
|jr(.'_'_:m|t!ur|.

The purpose of the fer remaius to be con-
sidered. I the quantity of fluid escaping at
each recurrence of menstruation be estimated
at three, or possibly five, ounces, and the pro-
cess is repeated, withont nterruption from
pregnancy, lactation, or disease, once in every
lunar month, or thirteen times anoually for
thirty years, then an aggregate quantity of
seventy-two pounds or nine gallons on the for-
mer supposition, or of a hundred and twent
two pounds or fifteen gallons upon the latter
estimate, will have passed from the system in
the course of menstrual life, and, so far as
this is composed of blood, will have Leen ap-
parently entirely wasted,

It is difficult to arrive at a perfectly satis-
factory conclusion regarding the purpose of
this large loss. For the external escape of
blood must be regarded as, to a certain ex-
tent, an accidental feature in the process of
menstruation.  That it is not essential to fer-
tility, is proved by the fact that women some-
times, though very rarely, breed whe do not
menstruate ; that the temporary suspension of
the mensirual flow during lactation 15 no cer-
tain preventive of conception; and that, oc-
casionally, young girls become pregnant before
the menstrual age has arrived.

The blood which escapes is certainly con-
verted to no positive use. No office can be
assigned to it, such, for example, as has been
suggested for the analogous escape of blood
inte the ripe ovisac— an effusion that has
been termed the menstruation of the follicle,*
But although the blood, after it has passed
the uterine epithelinm, is altogether lost, it
may, by escaping, fulfil the negative purpose
of affording relict’ to the congested capillaries
of the uterns.  For we find, from various kinds
of evidence, that, at each menstrual period,
all the uterine tissues become charged with a
more than ordinary quantity of blood, and,
therefore, with the materials necessary to
those rapid growths which have been shown
to commence as soon as impregnation has
taken place. From the moment that the
latter occurs, the mucous and other tissues
of the uterus begin rapidly to expand, amd
the courrent of blood is diverted to new chan-
nels. There is then no overplus, until the
whole cycle of generative acts, inclnding lacta-
tion, is complete.  The only observable break
happens at parturition ; but afrer the balance
of the uterme circulation has been restored
by the escape of blood at the time of labour,
and by the lochia, there i1s again usually no
redundance until the office of the mammary
glands has ceazed. Then, the activity of the
ovaries recommencing, the periodical hyper-
mmin of the wterine vessels returns, and the
overplus is emitted in the form of menstrual

* See p. 556.
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blood. And thus, by each act of menstrua-
tion, the uterus is placed in a state of prepa-
ration for that profuse development of its
tissues which impregnation may at any time
of the succeeding interval call forth.

The office of the wlerns in insentinalion.—
After menstruation, which is to be rl:g-'_lrrlurl as
a process preparatory to impregnation, the
next office of the uterus is that of receiving
the seminal fluid, and apparently of conducting
it to the Fallopian tubes, by which again it
may, in rare instances, be carried as far as the
ovary. To this office the form of the uterus
appears to be well adapted in all its parts.

or, first, the cervix uteri 15 50 constructed as
to lie in the centre of the upper dilated portion
or fornix of the vagina, into which it projects
to a distance of 3—4". This dilated ex-
tremity of the vagina forms a pouch which re-
ceives the extremity of the intromittent organ,
and in this receptacle the seminal fluid 15 de-
posited. But, on account of the natural posi-
tion of the uterus, which lies in the axis of the
pelvic beim, while the course of the vagina
vorresponds with that of the cavity and out-
let { fiz, 433.), the cervix uteri is so directed
(downwsards and backwards) as to cause the
os uteri externnm to be maintained in the
very centre of this pouch, so that the seminal
fluid will be retained in a situation in which it
is most certain to How through this orifice into
the cervix.® But the cervieal canal is traversed
by numerous furrows, which will act as so many
channels, conducting the semen to the internal
os, while the dilated central portion of that
canal ( fiz. 424.) serves the purpose of a second
reservolr.

It may also be readily believed that the
ejaculatory act on the part of the male will
suffice to carry the seminal Huid thus far,
although the impetus with which it is propelled
having been checked by the constriction caused
by the external os uteri, would hardly suffice
ta carry it much beyond the more narrow bar-
rier existing at the internal os.  Oraf it should
pass this seecond obstacle, the alinost complete
apposition of the walls of the uterus would
prevent any considerable penetration of the
semen further into the uterine cavity, so far as
thiz is dependent on the act of ejaculation.

But this very apposition of the uterine walls
may, in another manner, assist the onward
[rosress of the semen, |::F in:htﬁllg a kind of

* Dr. James Blandell has deseribed a peculior
movement which he ohserved in the vagina of the
ralibit, and which serves to explain the mode of in-
troduction of the seminal fluid inte the uterns:—
“This canal during the heat is never at rest; it
shortens, it lengthens, it changes continually in its
circalar dimengions; and when irrtated especially
will sometimes eontract to one=third of its quiescent
dinmeter,  In addition to this action the vaging
performs another,” which * consists in the fallin
town, as it were, of that part of the vagine '||."|1i1,'ﬁ
lics in the vicinity of the wombs; o that it every
now and then lays itself as flatly over their orifices
as wie should apply the hand over the mouth in an
endeavour to stop it.  Hoew well adapted the whole
of this corions movement is for the inlrodection of
the semen at the opening it is needless to explain,™
—Researches Phys. and Pathol. p. 53, 1525,
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capillary attraction, such, for example, as will
cause waler to rise, to 3 certain distance, be-
tween two plates of glass placed in close con-
tact. The I’l:__';itl walls of the human uterns,
which are normally in such close apposition
that sections made in certain directions scareely
suffice to display any appreciable cavity ( fas.
426, and 427.), seem admirably adapted to fi-
vour this gradual rise of the seminal Auid be-
tween them towards the Fallopian tubes ; and
thus a compensation is provided for that peri-
staltic movement, which, in some mammalia
with a more intestiniform and less rigid uterus,
appears, under the influence of the coitus, to
affect alike the vagina, uterus, and Fallopian
tubes®, amd to soffice for the conveyance of the
seminal fluid from one extremity to the other
of the generative track.

The action of the eilia of the uterine epi-
thelium cannot, in any way, contribute to this
result, il those observations are correct which
agree in assigning to them a movement such
as would create a current from within ont-
wards ; for it is obvious that such a motion
would tend to retard rather than to advance
the progress of the seminal fluid towards the
Fallopian tubes,

It therefore any other power is needed to
account for this movement, it must be sought
in the action of the spermatic particles them-
selves.  For, little adapted as their motions
appear to anything like onward progression,
yet they have been observed to continne long
after gjaculation, in the fluid found within the
uterus and tubes, and even upon the ovary.|
It has been also proved beyond doubt that by
this power the spermatozoa penetrate the ovum
itseltf, and therefore to it may be attributed
a certain share in the progress of the seminal
particles through the uterus towards the ovi-
ducts, although this may not be a very con-
siderable one.

Finally, it is possible that in man and the
mammalia some such remarkable property may
be possessed by the spermatozoa as that whic
I have observed in certain annellides. If a
portion of the contents of the testis of the com-
mon earth-worm ( Lumbricus agricofa, Hoffm.)
be placed under the microscope between two
slips of glass, in about ten minutes the whele
mass is seen to heave amd writhe with aston-
ishing energy, the form of the movement being
that of the peristaltic action of the intestines
(fig. 459.). Everything in contact with the
spermatozoa becomes ciliated by them, one end
of the filament fixing itself while the other
vibrates free.  The result is, that if the body
to which the spermatozoa attach themselves
is fixed, such as the glass, or the margin of a
mass of granules, a line of cilia is formed whose
action creates a strong current, and everything
movable is drawn into the vortex, amnd is seen
drifiing rapidly along. But if the body to
which they attach themselves is movable, then
this soon becomes clothed with spermatozon,

* Blumdell foe, eir,; see alse po G611, of this
article,

¥ SHee this article, p. GO7.

f Newport, Phil. Trans, 1833, Tt IL p. 267,
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whose free ends moving rapidly, cause the
whole to rotate. A most remarkable object

Fiz. 459.

- fi
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Spermntozoa of Luadbeicns ageicola fn molion ceaped
foruing cilia, {Ad Nail.)

is thus formed, which continues for a con-
siderable time in motion, clearing for itself a
free area, and in this it revolves, whilst s
revolutions are apparently assisted by the ac-
tion of other spermatozoa, which, hm'in_g Ak=
tached themselves to the periphery ol the
cleared space, keep up a perpetual vortex, in
which the central body is partly a passive and
partly an active agent.*

Whether any similar effect is capable of be-
:ing |}mu:luuml, h:.r the spermatozoa in the human
subject, or how far this property may be ge-
neral in spermatozoa, 1 am not aware ; but
the cireumstance is altogether too remarkable
to be passed over without mention here, as it
may serve to explain how the onward move-
ment of spermatozoa can, in some cases at
least, be aided by this peculiar pru|mrt}|' of the
spermatic filaments to attach themselves to
surfaces with which they were in contact, and
to clothe these surfuces with a fringe of eilia
capable of producing the ordinary effects of
cilia in motion.

The office of the wlerus in gestation.— The
process of gestation may be considered to
commence from the moment that the ovam,
which has been subjected to the fertilising in-
fluence of the male generative clement in the
Fallopian tube t, is received impregnated into

* These ohservations were first made by me ot
the time when the late Dr Martin Barey announced
his discovery of the penctration of the ovum by the
spermatozon in the rabbit, and were communicated
to him, and subsequently for publication to Prof
Ohwens, i whose lectures on the invertcbrata this
account appears.  Lectures on the Comp. Aunat, aod
Phy= of the Invertebrate Animals, by Richarnl
Orwen, FLRE, 2od edit. p. 267,

1 Seep. GOD.
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the uterine cavity. If no such contact of the
generative elements as is necessary to the de-
velopment of the ovum takes place, then the
latter suffirs no further change beyond that
slight alteration in its condition during its
passage through the oviduct, which has been
already described ; and ultimately it becomes
lost, probably suffering decomposition, but at
least ziving no evidence of its presence in the
uterine cavity, But if the ovum bas been fer-
tilised, then commences that remarkable series
of changes in the physical condition of the
uterus whereby this organ is fitted for the pro-
tection and nutrition of the ovum during the
usual peried of forty weeks in which the latter
is normally retained within its cavity. As these
changes involvevery considerable alterations in
the form and compoesition of the entire uterns,
as well as of its several parts, they have been
considered as a part of that series of meta-
morphoses which the uterus undergoes in its
progress from infuncy to old age, of which a
description has been already given, (p. 644.).

The office of the uterus in parturition.— The
act of parturition, or that process by which,
in normal cases, the product of conception,
after due development, is spontaneously sepa-
rated and expelled from the parent body, con-
stitutes the last chiel office of the uterus.

The labour process may be regarded as es-
sentially a contest between two opposing
forces, which ure resisting on the one hand,
and proprlzice on the other, Resistance is
necessary to preserve the fetus in its place.
Propulsion is requisite to detach and expel it
from the parent body. The resisting foree is
chicfly passive in its operation. It is that
which is offered by the membranes enclosing
the fetus, by the os and cervix uteri, by the
solt parts lining and closing in the pelvis, and
lastly by the osseous and hgamentous struc-
turcs ol the pelvis itsell.  Naturally, these are
suflicient to counteract any tendency to the
escape of the foetus from the operation of
gravity upon it, in various changes of posture,
or under any impulsive movements of the
parent body. Their combined resistance issuch
as to require the operation of powerful mus-
cles to overcome them before the child can be
expelled. This power is supplied by the uterus,
aided subsequently by the diaphragm and
other mmscles, abdominal and pelvic.  Labour
constitutes the performance, and birth the
end of the process, for the accomplishment of
which in a natural manner the forces should
be nearly evenly balanced. The preponde-
rance of power being, however, at first, on the
sitle of resistance, and finally on that of pro=-
pulsion. Whenever the forces are thus pro-
portioned, the act of parturition is, eeleris
paribus, natural.  Whenever they are greatly
disproportioned, the process is abnormal;
whether the error be on the side of too much
resistance, or too little propulsive force. In
these last two particulars may be compre-
hended the history of every unnatural labour
in which the mechanism® is at faule.

* The mechanical operation of the parts con-
cerned in labour having been peserved for con-
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When labour is about to commence, the
uterus having previously taken a lower posi-
tion in the pelvis, begins to contract gently,
and often without pain, so that the only or
chief evidenee of its action is an occasionally
recurring tension and hardness of the organ.

These contractions commence apparently at
the cervix, so far as it is possible to analyse
them, and travel onwards towards the fun-
dus * : the whole organ scon becoming firm
and resisting to the touch, and its upper part
rising and assuming a more prominent posi-
tion in the abdomen. This havdness and
tension is occasioned partly by the rigidity of
the whole fibre, in a state of tonic contraction,
and partly by the resistance offered by the in-
compressible contents of the organ, a‘?:rr which
there is no exit so long as the cervix remains
closed.

The contraction having overspread the
uterus, a sense of pain is now first felt ; the
pain, like that of eramp, being usually propor-
tionate to the sensible tension and hardness
of the organ.

After l‘:uduring for a time the state of con-
traction gradually subsides, and is replaced
by one of relaxation. In subsiding, the con-
traction observes the same order as in com-
mencing, the os and cervix yielding first, while
the vpper portion and fundus remain longest
tense and hard. From this it results that the
antagonistic force, exerted by the two ex-
tremities of the organ, not being throughout
contemporaneously and equally employed, the
excess of the fundal over the ostial contrac-
tion will represent the measure of the unop-
posed, and consequently efficient, propelling
power.

The period of action is followed by one of
repose, in which the organ remains relaxed,
and no pain is experienced.

After an interval of variable duration con-
traction returns, and continues to recur in
rythmical order, but with a gradually diminish-
ing interval, while at the same time the con-
tractions, cially at the fundus, inerease in
intensity and duration.

Az a result of these successive contractions,
the os and cervix slowly yield, and a portion
of the fietal membranes, containing some
liquor amnii, protrudes, in the form of a
pouch. This, as the os uteri becomes still
further opened, is dollowed by the head or
some other portion of the child, which, having
entered the vagina, ultimately fills up the
pelvis, and distends the perineum,

At this period the abdominal and pelvie
muscles are brought powerfully into play.
Their cooperative action is oceasioned by the
parts of the child occupying the pelvis irri-
tating structures which are abundantly sup-
plied by spinal nerves. And now the chief
use of spinal reflex action, in relation to

sideration in a iﬁ[r‘l.l‘.‘lta article  (ParTUniTios,
HF:!!I{AH'I.‘SM. oF, Vol 1. of this Cyelopmdia), the
vital endowments only of the uterus, as far as these
relate to the pariurient act, are here examined,
* Wigand, Die Gebart des Menschen,  Berl. 1320,
Supp,
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labour, becomes manifest, not so much in
regard to the uterus itself, whose contractions
are probably still mainly dependent upon its
own sympathetic nerves, as in that correlation
with other parts, between which and the
uterus 1t 18 essential that consentaneous
action should be oceasionally establi:hed.

The powerful cooperation of the abdomi-
nal muscles, which form as it were an addi-
tional sheet of contractile fibre, nearly sur-
rounding the uterus, being thus enlisted, the
passage of the child is completed with greater
rapudity and certainty ; and, after a pause,
the placenta and membranes are expelled, the
liqguor amnii having, either altogether or in
i:arr, escaped at some earlier period of the
abour,

This general sketch of the operations of
the uterus in labour will suffice as an intro-
duction to a more detailed and eritical exami-
nation of the nature of the forces employed,
and of the manner in which these are called
forth.

OF the pevistaltic action of the wlerus, and ifs
equze, =— From direct obzervation upon many
mammalia, it is known that the action of the
uterus is in them peristaltie, ie., the contrac-
tions commenee at certain oints, amd pass on
from segment to segment slowly, and in a ver-
micular manner, Ifa single point of an erean
so composed is irritated, the action sterts from
the point of irritation, and spreads outwardly,
and by irritating different points, other peri-
staltic centres may be obtained,

Although the human uterus does not admit
of the same direct methods of observation
which can be employed in animals, yet from
all that is known, we may conclude that its
mode of contraction does not differ in any
im]]rurtnnt particular from that of other simi-
larly constructed hollow muscles, when en-
gazed in propelling or expelling their contents,

The principal circumstances bearing upon
this point in regard to the human uterus are
the gradual and slow contraction, followed by
an equally slow return to a state of relaxation
—phenomena easily observed, when the hamd
is placed wpon the abdomen of a woman in
labour—a certain tremulous motion of the os
uteri, when contraction is commencing, fol-
lowed by a sensible gradual hardening of the
uterus, before the woman is hersell’ conseions
of pain; the longer abiding of the contrac-
tion at the fundus than at the cervix ; and
the occasional segmental contraction of the
organ after labour, commonly termed fowr-
glass condraction *, which may occur at any
point intermediate between the fundus and
cervix, and which resembles similar contrac-
tions of common eccurrence in other hollow
muscles, whose action is peristaltic.  These
several circumstances, u{!:]led to the general
analogies, suffice to show that the action of
the human uterus is peristaltic.

Peristaltic action, as it occurs in vertebrate
animals, is found to depend wpon the strie-
ture of the organ displaying it, rather than

* Seop TO2.
XX
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upon the mode of its innervation or excite-
ment.  So that if in a situation where organic
fibre is usnally found, the intestine, for ex-
ample, of cyprinus, the part is composed of
striated muscle, then no organic or peristaltic
action can be produced in it ; but upon excite-
ment, contractions of the kind usually seen in
striated muscular fibre ensue®

In the same way the peristaltic action of the
uterus, although exhibiting certain differences,
:ltcl}nlin_;; to the manner in which it is l;vr_}kl.::i,,
is nevertheless to be referred to the peculiar
compasition of unstriated fibre, and not to
the mode of innervation or excitement of the
organ.

For the muscular fibre of the uterus is not
bound wp in separate sheaths, as voluntary
muscles are, nor do the fibres run principally
in one direction, nor are they long and con-
tinnous — conditions all lavourable to that
quiuk trapsmission of nerve i1'|:l'|:.||:|!¢l:,, amd
rapid action which oceur in voluntary muscle
— but the fibre cells are for the most part
distinet, lying in apposition, or imbedded 0 a
matrix of amorphous tissue ( fiz. 436.), and
forming by their combination intricate laminze.

Through a tissue so composed, the in-
fluence of a stimulus can only be propagated
slowly, and the organ formed of it can only
contract after a vermicular or IH..‘i'iH-[illfiC man=
ner. Nevertheless, the power, the endurance,
and the orderliness of the action that ensues,
will b, to o certain extent, dependent upon
the nature and mode of apphication of the
excitant. It cannot be questioned that, under
many circumstances, the direct application of
a stimulus to the utering muscular structure
excites its contractions in the same manner
that the food does those of the msophagus
and intestines, without any intervention what-
ever of nerve.  This happens when the hand
is passed into the bare utenne cavity alter
labour, or when the membranes are separated
from the inner surface of the uterus by a
catheter.

To bring such an organ into co-ordinaled
action, all that appears necessary is, that
nerve fibres should enter its tissue at a certain
pumber of distinet |1uinls or centres, whenee
the irritation excited at these spots being
propagated from fibre to fibre, may spread
through the mass, until the whole is brought
into harmonious operation.

And it need not excite surprise if these
eentres of exeitement are few, and the nerves
of the gravid uterus consequently not nume-
rous; for a more abundant supply of nerve
force, and more rapidly recurring contrac-
tions, would be prejudicial in labour, by bring-
ing the uterineg walls more constantly and
violently into contact with the fetus, and by
driving out the blood passing through them
so rapidly as to canse dangerous regurgita-
tion, or =0 I'rmiul.:utl}' as to |}1':‘}|Jl.lt‘:r: fetal
asphyxia, through too constant interruption
of the placental circulation,

* Weber, in  the
Wagner's Hondwirterbuch,

article  MWuskelberweguag, 1n
1E3G,
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It i= in favour of the views of Wigand, who
maintains that uterine action begins at the
cervix, and travels upwards, that the cervix
receives a larger supply of nerves than the
ﬁjlill,hil.‘;' so that the action may be here first
established, and the fundus afterwards ex-
cited. But however this may be, it is known
that unless all parts of the organ are eventu-
ally brought inte consent, the labour does not
proceed regularly, for if one portion is felt 1o
be hard, and another at the same time soft,
irregular action and spurious pains ensue.
To ensure, therefore, consentaneous action
hetween the respective points of the utering
fibre at which the nerves enter its tissue, amd
to establish and regulate the movements, ap-
pear to be the offices of the nerves in relation
to the uterine structure,

OF the rythmic aclion of the uwlerus, and ils
orvitse. — The uterns, like the heart and the
respiratory muscles, is time-regulated or
rythmic in its action. In this action the
usual three rythmic periods are noticeable,
viz,, n period of contraction, a period of re-
laxation, and one of repase,

The sensible phenomena which accompany
the first period are, a gradually increasing and
sustained hardness of the uterus, a gradual
approach and continuance of suffering, and,
after a time, a certain advance of the pre-
senting part of the child. These occur-
rences do not commence coincidently, but
cach overtakes the other in the order enu-
merated.

The phenomena of the second period are,
the gradual subsidence of the hardness, the
gradual Fns:;ing away of the pain, and the re-
tiring of the presenting part, and these are
more nearly coincident than the former.

The third period is marked by an absence
of all sensible sims. i

These three periods together constitute the
utering rythm, which observes certain laws,
that are in some respects different from those
which govern the rythmie action of other
parts, as for example, of the circulatory and
respiratory organs respectively,

In the action of the uterus, the repeats take
place more slowly than in either of the in-
stances just mamed, although between these
two, also, there is a proportionate difference,
nearly, or quite as great. The heart’s rhythm
being quickest, the respiratory rythm slower,
and that of the uterus slowest of all.

But the rythm of the uterus does not ob-
serve a constant or uniform rate. At the
commencement of labour, the order of se-
quence of the rythmic motion remains for a
time tolerably constant ; but as the process
advances the rythm becomes modified, so
that, like the example of the heart under
violent emotion, the interval shortens,
while the force and vigour of the contractions
increase. .

It is a matter of great interest to discover,
if possible, the determining cause of this
rythm ; that which constitutes the regulating
as well as the disturbing foree,  The latter
should be rather termed the accelerating
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foree, for it is beyond question a healthy ne-
cessity which, for the purpose of advancing
the process, demands this graduated change
of tEu uterine rythm throughout labour.
IRythm plainly does not, like peristaltic action,
depend upon the structure of the organ which
displays it, for the three examples here taken,
viz., respiratory muscles, heart, and uterus,
differ from each other materially in composi-
tiom. The first consists of strinted voluntary
fibre ; the second of strinted involuntary fibre;
the third of unstriaved involuntary fibre. It
may theretore be J.!un::]l.u]ud, thiat wlnuthing
¢lse than structure determines rythm.  This
appears to depend rather upon the manner in
which the contractions are evoked, amd hence
upon the mode of innervation, which is dif-
lerent for each organ. The heart and respi-
ratory muscles each admit of more easy ob-
servation than the wterns, and referring to
them for aid in the elucidation of this ques-
tion, we find that each of these organs, or
sets of organs, is provided with a nervous
rythmic centre, upon which 1ts rythm depends,
and upen the injury or destruction of which
the rythm immediately censes, — the rythmic
centre of respiration being in the medulla ob-
lmlgam., and that of the heart in its own pro-
per ganglin.  Which of these divisions of the
Nervous system furnishes the rvthmie centres
of the uterns has not been determined, but
from the analogies just quoted, we may select
by preference the heart, because its actions
maost nearly resemble those of the uterus,
in being purely involuntary, while the case
of the respiratory muscles constitutes an ex-
ample of mixed movements wherein volitional
can be superadded to unconscious rythmic
motion,

IF therefore the rythmic action of the uterus
15 regulated in like manner with that of the
heart, we must, upon the strength of this
analogy, lovk for its rythmic centres among
the sympathetic ganglia which lie nearest to
the organ.

And this view does not necessarily exclude
a certain influence of the spinal nerves over
the rythmic action of the uterus. For just
a8 under emotion or bodily excitement both
the cardiac and respiratory rythms are accele-
rated, so, as labour advances, and more parts
become irritated, the uterus appears to receive
an addition of nerve force which may be pos-
sibly acquired from other and more distant
centres than its own proper ganglia.

The heart’s l‘_l,'T,hlﬂi:.‘ centres have been re=
garded by some physiologists as so muny
* magazines " of nerve-force, whence at regu-
lated intervals this foree is discharged, l;m::,ing
the muscular structure to contract in accord-
ance with the rate of supply of the stimulus.
The influence of these nerve-centres is best
shown by placing a ligature upon them, or b
cutting them away. When hindered in their
operation by tymg, the ryfhne ceases, though
the motor power is not lost.  When they are
cut away, together with certain portions of
the Iwurt, the utllcr purﬁul]s cepse to have
rythmic motion, though they may still be

L

artificially excited to repeated single ac-
tions.*

But an inconstant stimulus thus furnished
to the muscular siructure being powerless to
produce a permanent or tonie contraction, the
cffect after a short time passes away to be
reproduced vpon a fresh application of the
excitement, n this way rythm, so far as it
13 dependent upon nervous supply, is ap-
parently determingd.

But in the case of the uterus we observe
that the rafe of the rythm must be to a cer-
tein extent limited by the peculiar nature of
the uterine fibre.  For this, as u]h;u{l:,.' shown,
is of a kind which cannot be excited to rapidly
r:;r}:-r:-rm* aetion like the heart,  In this form
of fibre the response to the stimulus is slow,
amd often does not take place until after the
excitant is withdrawn. Hence the meaning
of that slow repetition of uterine action which
is ohserved in ordinary labour.

When this puint is further examined, it will
be found that, according to the degree or kind
of excitement employed, the uterine rythm
may be merely accelerated, or a rythmie may
be converted into & more continuous action,
The influence of the passage of the child
during labour over successive surfaces in
l]’l.lii.‘i-iﬂllillg utering action has been already
shown.  Another nxam!ﬂr: may be drawn from
the effects of ergot.  When ergot is given by
the stomach sume time usually elapses before
the ergotine mixes with the blood sufficiently
to excite the rythmic centres, but that being
done, the action is simply augmented, or else
occasionally it becomes so violent that the in-
tervals are obliterated, and one eontraction
becomes merged in another, so that an mter-
mittent is converted into a continuous uterine
action.

But that which more certainly demonstrates
that the rate of the motions, whether r}'tl]m'rc
or constant, is dependent on the kind amd ex-
tent ufirl'itntinn, 15 the variation in the results
abtained by different modes of inducing pre-
mature labour, I according to the method
of Kiwisch, water is injected simply against
the cervix, after several repetitions, ry thmie
action is slowly excited. ll‘ the cervix is dis-
temded lll_1,‘ the introduction of a s onge tent,
rythmic action ensues more quickly and cer-
tuinly. DBut if the first proceeding 15 so varied
that the water, mstemd of being merely thrown
against the cervix, is introduced between the
membranes and the uterine walls for a very
short distance, so as gently to effect their sepa-
ration from the mner surface of the nterus,
labour is induced with greater certainty and
s]‘hm_'d than in any other Wiy ; but should the
separation be carried still further, some such
tumultuous form of labour results as ergot pro-
duces when acting in the manner just specified.
The uterus acting continuously and very ener-
getically rather than intermittingly.

Jrr!ﬁ'euwm' ol e f.l'{jj'f'n:n.f mervous cenlres npon
the wlerys in pavfurifion.— In the present un-
settled state of neural physiology, especially in

* Paget, Crosnian Lecture; Proceedings of Loy,
Boe, vol. viil, No. xxvi. 1857,
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relation to the powers of the different nerve
centres, it is 5:‘ur|:'.-|::|;|.r possible to arrive at any
satisfactory conclusion regarding the relative
degrees of influence which these may be sup-
posed to exercise over the movements of the
uterug. The marked differences of opinion
still existing upon this subject * afford sufficient
evidence of the uncertainty of the data apon
which definite conclusions can be based. In
this uncertainty, however, all points of the
nervous system are not equally involved.

The amount of influence of the cerebrum
upon the act of parturition can be determined
with tolerable accuracy. That the uterus is
in communication with the brain iz proved by
the fact that the woman is conscious of the
fretal movements, and that she suffers pain
when the uterus contracts. Emotion may
excite, and may also for a time delay, uterine
action, The will cannot operate directly upon
the uterus, either in the way of producing, or
of restraining its contractions, but a slight in-
direct influence may be oceasionally percerved,
when by voluntary changes of posture, or by
the use of those muscles which assist labour,
the force of the uterus is slightly increased ;
or conversely, when, by carefully restraining all
such movements and actions, this result is
avoided.

It is further shown by the cecorrence of
labour in cases of complete paraplegia, and also
during states of unconsciousness, induced by
anmesthetics, that the uterus contracts while it
is withdrawn from all vohitional and like cere-
bral influences.

These several examples serve to show to
what extent the contractions of the uterus
may be influenced by the cerebrom, and also
how that influence may be withdrawn. It is
obvious that psychical influences are neither
necessary nor accessory to the simple act of
labour. They may often be regarded as dis-
turbing, but not as regulating forees. Hence
the dominant power over the contractions of
the uterns, which is exercised during labour,
must have its seat insome of those nervous cen-
tres that are placed lower than the cerchrum,

We may therefore proceed next to inguire
what are the auributes which from direct ob-
servation and :millngitlﬂ re;‘umniug the uterus
may be supposed to derive respectively from
the ganglionic and spinal systems, regarded as
separate sources of motor power.  DBut here,
on account of the intimate manner in which
the nerves derived from cach of these centres
are bound up together, great difficulty arises
in distinguishing between the operations of
each, and these difficulties can be only in part
surmounted.

The circomstances which
ticularly to the influence o
system will be first considered.

The uterus derives a greater proportionate

‘Pn:r'rnt more -
the ganglionic

* Boee Tyler Smith, Parturition and the Principles
and Practiee of Obstetrics; and Lancet, 1256,

Seanzoni, Lehrbuch der Geburtshilte,  Brown-
Seguard, Physiology aml Pathology,  Coarpenier,

Principles of Human Physiology; and Todd, are.
NERvous SysTesM, in this Cyclopaedia,
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supply of nerves from the ganglionic than from
the spinal system. This appears from the re-
searches of both Snow Beck and Kilian,
The actions therefore of those 5 OF Organs
having like endowments, which are in other
respects also comparable with the uterus, may
be here examined.

Of all organs the heart is that which most
nearly resembles the uterus. It constitutes,
aflter the uterus, the largest hollow muscle.
Like the uterus, it acts with rhythm, and, in a
certain degree, peristaltically. 1t continues its
contractions, with little, if' any, interruption,
for a long time after its principal cerebro-spinal
connections have been destroyed, as by tying
the pnenmogastric nerves. It continues to
contract rhythmically in many animals for a
variable time after death, or when cut out of
the body  Its contractions are regulated mainly
by sympathetic ganglia, while the cerebro-spinal
fibres which it receives serve to establish rela-
tions between it and other parts.

The uterus exhibits many like peculiarities.
It acts with rhythm and peristaltically. Tt
continues these actions, in numerous species
of animals, for a varinble time after death.
Even in the human subject, a post-mortem
power of contraction seems to be occasionally
retained, as in the case of women whose spon-
tancous delivery has taken place some time
after all evidences of somatic life have ceased.®
In these several offices we may conclude that
the uterus also, so far as its operations are
under the dominion of the nervous system, is,
like the heart, chiefly influenced by sympathetic
ganclia and nerves.

That this is the case is also further shown
by the oceurrence of delivery under circum-
stances in which a/f spinal influence appears
to be abrogated. The following is an ex-
ample.t

A woman was attacked with paraplegia in
the eighth month of pregnancy. She had
neither sensation nor motion in any part below
the umbilicus, No reflex movements what-
ever could be produced by tickling the soles
of the feet.  The fwces passed involuntarily,
and the urine was drawn off daily. About the
ninth month, her medical attendant, when
about to pass the eatheter, found a full-grown
feetus in the bed (dead). The uterns was con-
tracted, and the placenta in the vagina. The

* A large number of these cases has been col-
lected by D W. H. Wittlinger, * Ven der nach
dem Tode der Mutier von selbst erfolgenden
Geburt,” in the Analekten filr die Geburtshiilfe,
Bal. 1. 1549,  All cases of post-perdum delivery arg
probably due to one of thres causes, viz., to o con-
traciile power or irritalility remaining in the nterns
after death, and comparable to that which in yo-
luntary muscles produces the now well-known
post=moriem  cholera movements; to rigor mortis
or to the development of gazes within the abdo-
men or uterns, cansing the expulsion of the child
by pressure.  The first §2 probably the caunge of
birth within a few hours, and the last several days,
afler the death of the mother, and the secomd of
the expnlsion of the fictus before decomposition has
sot in, vet at a later period than can be accounted
for upen the first hypothesiz,

 For this case I am indebied to Mr, Pagel,
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woman was entirely ignorant of what had
occurred. Scanzoni and Chaussier relate simi-
lar examples of birth taking place notwith-
standing complete paralysis of the sensitive
and motor functions of the lower half of the
body. In Chaussier’s case the pressure was
occasioned by a hydatid cyst which involved
the chord on a level with the first dorsal
vertebra,®

On the other hand, that the uterine move-
ments are also capable of being influenced by
spinal fibres, appears from the following con-
siderations, Utering contractions may be ex-
cited by the application of cold to the general
surface of the bady, or by placing the child at
the breast; by injecting warm and stimulating
fluids into the rectum, and in other like modes,

Again : the uterus, under various circum-
stances of health and disease, is observed to

* Caszes of paraplegia have semetimes occurred in
which artificial aid appears to have been needed to
complete the delivery, as in a case cited by Brachet
{(Fonctions du Systeme nervenx ganglionaire, p. 266,
1830} Dy those who contend for a preponderance
of spinal influence over labour, such cases are eited
in proof. It is said that notwithstanding the com-
nlete loss of gsengation and motion in the extremitics,
mdepemdent reflex operations may 211l Le preserved
in the uninjured portion of the chord. Dut the
motions which may be occasionally excited by irri-
tating paralysed limbs are * disorderly and pur-
poseless,” and are in no way comparable with thoze
eo-ordinated actions that characterise natural la-
bour. Moreover, the argument is entively inappli
cable to the case cited in the text, in whic
reflax action whatever conld be produced, Tt hos
also been supposed thal an essential distinetion ma
be drawn between cases in which the discase iz
situated high up, and these in which it oceupies a
lower situation: in the latter cases the portion of
chord supposed to furnish spinal nerves to the
uteruz being involved in the dissase, and in the
former not. But such conclusions can be of little
value until the precize limits of the chord, whence
spinal fibres can be derived to the uterus, have been
anatomically determined. (See the aceount of the
origin of these nerves at p. G41.)

or like reasons it does not appear that in the
present state of neural physiology in relation to the
uterus, satisfactory conelusions can always be drawn
from experiments upon animals.  For although it
might seem probable that in a case of mixed nerves,
by destroving the centre or origin of one of the
fets, the fonctions of the other might be left unim-
paired ; or by stimulating one of the nerve centres
alone, their actions woulid be exclusively called
forth, while the rest would remain passives still,
absolute conclusions canmot always arrived at,
even in these wayvs, For in the latter case, on ac-
eount of this very intermixture of nerves, whenever
we attempt te stimulate panglionic cenives, or
plexuses, we are dealing at the sanwe time with the
spinal fibres which pass through them. Or con-
trariwise, when we endeavour to destroy extensive
tracks of spinal centres, we do not konow if the
arrest of labour that may follow is not due {o the
vielence which, in most of these experiments, has
caunsed the death also of the 4.'1||i1||t|.1E within a few
hours or days after, vather than to the destrueiion
aaly of the portion of spine whence utevine fibres
are supposed to be derived. In this way, perhaps,
we ean explain those discordant results of experi-
ments, in some of which labour has been arrested,
and in others has net apparently been interfered
with, s0 far as uwterine action alone is coneerned,

after greater or less injury or destruction of the
ehiord,

Gi7

react upon all or several of the parts just
namei.

Hence it appears that a mutual relationship
is estublished, by virtue of which the uterus
may be cither the excitor of actions in these
parts, or may through them be itsellf excited
to action. And there can be no doubt that
the spinal cord is the agent through whose
reflex operations these several effects are pro-
duced.

From this evidence it may be concluded
that the double supply of nerves answers dif-
ferent purposes. That the spinal system fur-
nishes nerves for the purpose of bringing into
harmonious relations all those organs whose
cooperation with the uterus is essential or ac-
cessory to various steps of the reproductive
wocess,  While the organ deriving also a simi-
ar or even larger supply from the ganglionic
system, these nerves serve to regulate the
functions which the uterus itselll is capable of
discharging without cooperative aid. In this
view the offices of the spinal system, as a
system of relations, and of the ranglionie, az a
system presiding over the direct acts of the
rarts which it supplies, may be scparately ex-
hibited. It is doubtless also a chief office of
the ganglionic system to regulate and control
the action of the blood-vessels with which the
uterus is so largely supplied.

What is the exciting cause of labour #—"This

uestion carries us only one stage further in

the |}t‘ﬂ¢1‘:[|illg course of i:|1.:i||ir11_.r: and the 1'1_'|11J.r
to it will be nearly found in the facts already
stated,  Forif these serve to throw liy___ht N
the esuses of the rhythmic and peristaltic
movements of the uterus, then the conditions
which determine the first rhythm and first
peristalsis, or, in other words, the beginning
of lubour, cannot lie very remote from these.

Many circumstances may evoke the first
rhytlum, which being followed by others, labour
becomes established., Thus, irritation of in-
eident nerves in various parts and organs may
go force those sympathics with the uterus
which, for other uses, are established by the
spinal system of nerves, as to leing on an un-
natural and premature form of labour ;—but
this is not the present question.

The determining causes of natural labour
can be only satisfactorily sought among that
class of phenomena which causes the separa-
tion of the ripe fruit from the stem which
bears it : in a perfecting, namely, of the fruit
or product of conception, so that it becomes
fitted for an il!d:.'pl:mlunt E':'.i:sl:::u:,'u, and as a
step |Jnreimrm',m'y to this, in a gradual meta-
morphosis of those tissues which, having
served for a time the purpose of connecting
the two together, are now no longer required
by either. This connccting medimn i the
human sulject is the decidua, which lines the
whole uterus. Its metamorphoses during preg-
nancy have been deseribed.  Already as early
as the middle of that period, the preparation
has begun for a new tissue, which, alter labour,
is to reconstruct the lining wembrane, The
old attenuating and perishing decidua, now no
longer needed, except at the spot where it

]
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covers the placenta, loses by degrees the cha-
racter of active vitality, and its tissues are con-
verted into moleealar fat.

Other and corresponding changes, of which
an account will be hereafter given (see Pra-
CEXTA), ocenr in those structures in which
the fetal blood circulates. The profusely de-
veloped capillaries which ramify within the
villi during the early and middie periods of
gestation besin to suffer retrogression as the
time of separation approaches, and the foetal
blood flows in more simple and relatively fewer
channels, while, not unfrequently, entire villi
beecome obliterated by ecaleification.

While these changes are procecding in the
telnpur:lr}' structures that serve to connect the
fietus with the uterus, structures which begin
in part, at least, to become effete, even before
the offices for which they are formed have
been fully carried out,—the tissues which are
to be employed in the process of expulsion
are as yet only ripening into full strength,
although they also, in turn, are about to suf-
fer a hike retrogression, but not until the ob-
jm.'t of their formation bhas been '.'H:l.'l:J]1IE]-1i:-I]L'H.I,
The contractile fibre, which constitutes the
principal portion of the uterine tissue, has
gradually, during pregnancy, advanced to that
more complete Torm which is reached com-
monly about the sixth month. From this pe-
riod probably no new development of muscular
fibre takes place,although that which is already
formed appears to increase somewhat in size
and Jrower. It constitutes now a contractile
tissue, capable of cxerting great expulsive
force. How easily, and in how many ways,
the contractile power may be evoked, has been
already shown. It is probable that by the
series of metamorphoses already enumerated
as occurring in the parts which connect the
fietus with the uterus, the entire ovam hecomes
gradually placed in the position of a foreign
I}mty within that organ ; a |ms,-iti=:rn which Iy
be compared te that of the food within the
alimentary canal.  And just as the food is
propelled onwards, peristaltically, by irritation
of successive portions of the containing sur-
faces, llﬁlil, with the !ill!'hﬁl.‘.l]l,ll'!llt ¢|::|u|mrutinn
of muscles acting under the dominion of the
spinal cord, it becomes finally ejected ; so the
ovam 1s itwifappnr{:llﬂy the excitor of those
first peristalses in the uterus which initiste
labour. .low these become coordinated and
established, and how the rhythmic periods are
probably determined, has been already con-
sidered, as well as the means by which, during
the further advances of the ehild over sucees-
sive portions of the generative track, other
porve and motor forces are added to those
with which the proeess commenced.

AnxormaL Axaromy oF Tng Urerus,

A. Defective  development.— lmperfect or
defective development of the uterus may oc-
cur under two circumstances.  There may be
either an original defeet in its organisation,
arising from a failure of growth or imperfect
fermation of those portions of the generative

UTERUS AND ITS APPENDAGES.

canal out of which the uterus is developed ;
or else the organ, having been Ty
formed during embryonic and fretal life, may
not have proceeded in its development, but
may have retained the infantile character after
the usual age of puberty has arrived and
passed,

st Class.  Congenifal defeets. — Defects of
this cluss may affect the uterns alone, or may
be conjoined with corresponding imperfections
of other organs.  In order that their natore
and origin, as well as the poszibility of their
oceurrence, independently of any malforma-
tions of the other reproductive organs, may be
clearly understood, it is necessary to remems
ber the mode in which the uterus is originally
constructed.  Formed by the coalescence of

Fis, 160.

The enlire internal generative orpans, from o fetee of
three montfs After S, Miiller « 8
o, uterns ; & round ligaments ; e, Fallopion tubes;
d, ovaries ; ¢ remains of Wolllian bodies,

the inferior extremities of the ducts of Miil-
ler®, the uterus will be materially modified in
its construction according to the degree of
perfection of those duocts, as well as by the
amount of union which has taken place at
their lower terminations,

Taking these particulars as affording a basis
for classification the malformations of the
uterus  which are dr:plrudent upon nr“iginal
vices of formation may be arranged in four
grunp.-:, YIZ: & —

Group 1. The ducts of Miiller being both
imperfect or undeveloped, there results a
more or less complete absence of the uterus.
The examples of total absence of the uterus
which have been recorded are probably cases
in which the rudiments exist, but have been
overlooked, on account of their slight deve-
lopment ; for generally there may be traced
a more or less distinct fold of peritoneum ly-
ing behind the bladder and representing the
broad lignment, within which are found some
indications of a uterus. These rudiments
consist of two uterine cornua, either conjoined
at their lower extremitics, or remaining sepi-
rate in their whole course.  They usually oc-
cur under the form of two hollow rounded
cords or bands of uterine tissue, extending
tll'l'l.l'lll‘ii!i. towards the ovaries, and united per-
haps at the usual seat of the uterus by eellu-
lar tissue, with which some uterine fibres are
intermixed,  Sometimes one or two little
masses of uterine tissue are found. These
are cither solid, or they contain a small cavity

* Ses 642
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lined by mucous membrane. This constitutes
the condition designated by Mayer the wlerns
bipeariitus, The concomitants of this condition
may be a short vaginal cul-de-sac, together
with rudimental Fallopian tubes, and perhaps
well dmclnpw,l ovaries. Inm the latter case
the external organs may be well formed, and
there may be no deficiency of sexual charac-
ter, or the vagina may be entirely wanting.

The coexistence of this rudimental uterus
with ovaries well developed is easily ex-
plained. For the ovary is formed out of a
separate portion of blastema from that from
which the Wolffian bodies and excretory duct
of the generative apparatus are developed, fig.
400. and 416., so that the failure in growt
of the one docs not necessarily involve a cor-
responding defiect in the other.

Group II. If one utering cornu retaing the
imperfect condition last described, while the
second undergoes  development, the one-
horned uterus or wterus unicornis is produced.
So that the organ here consists of a developed
and an 'Lllidl:vc§ﬂ wed half combined.

The developed uterine horn may be either
the left or the right. Tt then consists of a
cylindrical or fusitorm canal or body, curved
outwardly in the form of an arch which ex-
hibits various degrees of deflection from the
meridian. To its upper extremity is usually
attached a tube leading to the seat of a well-
formed ovary.

The second or undeveloped cornu, with its
tube, is not always entively deficient ; but
there often exists a rudiment in connexion
with the developed horn, which, according to
the degree of malformation, is either solid or
hollow, or is traversed by a canal opening
into the cervix of the developed half.

In the case of the uterus unicornis, notwith-
standing the imperfection of one uterine half,
both ovaries may be found alike developed.

The type of this condition of uterus exists
as & normal formation in the class aves, where
one side only of the generative apparatus
proceeds in its growth, and the other remains
;!Fdfvelnlmnl from an early period of fwtal

1.

Group III. IF, instead of an unsymmetrieal
growth of the two uterine cornua, such as
occurs in the last example, both sides are
alike developed, yet without any, or with
only an imperfect, junction of their lateral
borders there is produced a wlerns bicornis,
falsely termed a double uterus (uterus du-
plex). Here however there is no evidence of
plurality, or true duplicity of the uterus, but
only a deficiency of that union of the two
separately formed halves by whose subsequent
conjunction the organ is normally constituted.

This conjunetion should naturally com-
mence from the level of the point of attach-
ment of the round ligaments, and the varia-
tions in the degree of malformation will be
according to the height at which the union of
the uterine halves stops short of that point.

The highest degree of malformation in this

* Bee Fallopian ube, p. 613
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group, or the greatest departure from the
normal form, is that in which the two uterine
halves do not coalesee at all, but remain com-
E]Etclj' divided in their whole extent. This
appens very rarely, and is co-existent with
other malformations, such as fissure of the
abdominal and pelvic walls.  The division is
here so complete that certain of the pelvie or
abdominal viscera may eccupy the space be-
tween the two uterine halves,
In the next degree of this kind of deformity
a horizontal commissure occupies the angle
in which the two uterine halves meet, and
gerves to unite them together iz, 461.). The

Fig, 461,

The body of the uteris divided futo feo halves, whick
wrre wnited af the eorvie by o harizondal commissure
reprresenting e frondia, The o wteri and vengine

are dowlle,  (Afler Busch,)

horizontal commissure is composed, like the
cornua, of uterine tissue, and represents the
fundus uteri.  According to the height at
which it is placed, the external form of the
uterus approaches or recedes from the normal
type.  Hokitansky # has pointed out how the
situation of this commissure afleets the angle
in which the two cornua meet, and conse.

i, 463,

I:.'.lﬁrr

The voginn, os wleri, and ecereiv, single.
Musch.)

The body of the uterus forming two cormum,
which are still nearly Borizontsl, but are united by
a commissare at a higher poimt than in fy, 461,

l|llﬂ't.ll]_f the relative mutual position of the two
uterine halves.  The nearver the point of co-

* Loe, cit. p, 274,
X X &
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alescence of the two halves approaches to the
external orifice, the more obtuze will be the
angle at which their junction takes place, and
the more extensive will be the fissure ( fiz.
461.). On the other hand the higher the
point of union, the more acute will be their
angle.

This becomes obvious in the lesser degrees
of deformity represented in figs 462, and 463.
In fiz. 462., although the commissure is placed
at & higher point than in fig. 461, so a5 to be
much further removed [rom the external os,
there is still a considerable separation of the
two cornua, and their direction is still mainly
hovizontal ; but in ffiz. 463., where a more per-
fect coalescence of the two halves has taken

iz 463.

The eornue more completely anited externally, und the
fo holves becoming more mearly peralfel.  (dd
Nai)

The body is still divided by an internal septum
which descends from the commmissure a3 far as the
commencement of the carviz, where it ends in a thin
faleiform edge.

place, and, consequently, where the com-
missure approaches nearer to the points of
attachment of the Fallopian tubes and round
ligaments, the angle has become so much
smaller, that the two halves begin to lie nearly
parallel with one another, and the horns, or
ununited portions, exhibit only a slight di-
VETZENCe.

n this, as well as in the following group of
malformations, there often proceesds from the
commissure an internal septum which descends
to a variable depth, and exercises a correspond-
ing nfluence upon the separation of the
two halves, In cases where the commissure
rq_-|:|1'|:-3|;-mti|1g the fundus lies very ]uw, there
may be no septum, and a single cervix con-
ducts into two uterine halves which lie right
and left of it. In cases where the fundus
is higher, if the septum extends downwards
only m a slight degree, as in fizs. 462. and
464., the cervix 1s still common to both sides
of the uterus. Where the septum begins to
divide the cervix, as in fo. 463., the separation
of the two utering halves is more complete,
but there is still a common os externom,
Iuw,l,ing to the two canals, The higllest de-
gree of division, and consequently lowest type
of structure, is that in which the septum ex-
tends not only throngh the cervix, but even

UTERUS AND ITS APPENDAGES,

to the extremity of the vaging, dividing the
latter, fig. 46G1., together with the hymen in
the virgin state, so that there are two coms
plete canals leading to corresponding uterine
halves. ‘

Group IV. TIn this group the external
form of the uterus differs but little from the
normal character. The breadth of the organ,
especially between the points of entrance of
the Fallopian tubes, is usually greater, and the
fundus, LEough arched, is more shallow than
usual. Here also a slight notch, extending into
a shallow furrow, running along the posterior
uterine wall, may indicate the seat of that in-
ternal vertical septum which more or less
completely divides the uterine cavity into two
halves, and constitutes the ulerus bilocularis

( fiz. 464.).
Fig, 464,

fion externally.

An internal septum ¢, divides it into two loculi,
aaml . The cervix, d, is single,

The Body of the wieras showing only a sl indenia=
A Bk

The extent of this septum, and conse=
quently the more or less perfect formation
of two separate loculi, exhibits the same
varietics as in the former group. The par-
tition may stop short at the cervix, or ex-
tend in rare cases completely through that
canal, and even divide the vagina. Where the
septum is rudimental, and extends only to the
ecrvix, the lower free border is usually thin
and falciform (fig. 463.), having its concavity
directed forwards, the lower extremity being
that which is connected with the posterior
uterine wall.

These several deviations from the normal
form of the uterus will more or less in-
fluence the manner of performance of all its
functions.

The acts of wensfruation and inseminalion
are those perhaps which are the least dis-
turbed. Regarding this former function,
wherever the ovaries are perfect and a chan-
nel exists for the menstrual fluid, as, for in-
stance, in the one-hormed uteris, the external
escape will occur as usual ; but in the case of
atresin of the vagina, and in those examples
of a hollow rodimental uterus, the menstrial
blood collects, and distending the closed sac
forms there a hamatometra.®*  Where the
parts representing the uterus are entirely solid,

* Boe p. GOV,
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the menstrual molimen may not be thereby
hindered, but the escape of blood can only
take Pla:e, if at all, from some unsoitable
si!.uu_tluq prudul;ing th? go-called menses devi,
or vicarious menstruation.

Regarding the influence of these malforma-
tions upon msemination and a resulting im-
preguation, much of necessity depends upon
the condition of the vagina ; for this canal may
be in so rudimental a state as not to admit
of intromission. The canal leading to the
ovary also may be either open or closed. In
the case of the rudimental tube attached to
one side of a single developed cornu, the
passage may open mnto the cervix of the de-
veloped half, and thus a channel for the se-
minal fuid will be established in connexion
with an ovary that may be normally formed,
and thus imprﬁgﬂuﬂun and gestation, even in
an undeveloped cornu, is possible.#®

Greater difficulties and considerable danger
indeed to life arise, during the progress of
gestation, in the higher deformities of this
class. Pregnancy in a rudimental horn would

mhnhl_].r e attended by rupture and fatal
f:mmnr:hage at an early period, as happened
in Rokitansky's ease quoted in the last note,
and as usually occur also in the not dissimilar
example of ordinary tubal gestation. Dut
even in the case of pregnancy occurring in
the developed horn of a uterus unicornis, the
undeveloped half will exercise a marked in-
fluenee upon the progress of gestation, by
impeding the due expansion of the developed
side; while the supply of blood usually fur-
nished in pregnancy being here provided by
only one set of vessels, the course of the
pregnancy will probably suffer in a corre-
sponding degree.

681

In the cases of the uterus bicornis and
biloculuriz, either horn, or either uterine half,
may become separately or alternately the seat
of gestation, or pregnancy may proceed simul-
taneously in both. There is even reason to
suppose that twins have been developed in
one half, and also that superfietation has
obtained in such a condition of parts,

In those cases where the vagina is parti-
tioned into two canals impregnation may take
place more frequently or even exclusively on
one side, in consequence of the one channel
or half being more favourably formed for in-
tromission than the other,

Regarding the influence which these ano-
malies may have over the last office of the
uterus, viz. parturition, it is only necessary to
observe that in both the uterus bicornis and
bilocularis the organ will be deprived of the
advantageous nse of the fundus, which so ma-
terially aids expulsion in a normally formed
uterus, while in the case of the uterus uni-
eornis and bicornis, where the impregnated
half usually forms an acute, or even nearly a
right angle with the axis of the body, the
effect, as Rokitansky has shown #, will be,
that during the act of parturition the axis of
the impregnated half meeting with the vaginal
axis in an obtuse angle, the direction of the
utering force and of the expulsion of the
fetus will cross the axis of the pelvis, and
fall upon the pelvic parietes that lie opposite
to the vertex of the pregnant half of the
womb, and thus the act of parturition will be
rendered  correspondingly  difficult in such
CHECS, ;

2ud (lass.  Defective  development  after
birtk, The pre-pubertad wierus, — The or-
dinary age of puberty may have arrived and

The wterng undeveloped after the ordinary period of puberty has arvived.  The cavities of the body and cerviz

are letd apen,

"Ad Nat.)

a, eavity of the body retaining the trdangular form and the lines or ruga: characteristic of infancy ; & the

cervix, the extent of which is indicated Ly {he

nniform roge; ¢, anterior Iigr of the cervix g o, ovaries ;

r, Fallopian tubes. From a fernale aged 19, who had never menstruated.  (Compare with fig. 442, repra-
senting the uterus of an infant.  Doth these figures are of the natural size.)

passed, and yet no corresponding enlargement
or growth of the uterus may have taken place;

* Bee a remarkable case of prignancy in the
rivdimentary half of a uterns unieornis, onding in
rupture of the aae and death in the third month, by

the organ retaining the form and size which

Rokitansky. (Pathol. Anat. Syd. Soe. wel. ii
p-277.)  The preparation i preserved in the Vien-
neae Museun.

* Lo cit.
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characterise it in infancy or childhood. Such
may be the condition of the entire internal
organs, 2s in the accompanying example ( fig.
4{5&.{ of the undeveloped uterus from a
female aged 19, who had never menstruated.
In these cases, the body generally exhibits a
corresponding feebleness of growth, and the
sexual attributes are little, if at all, dis-
Played.

'i‘tn.- infanting condition of the uterus is
here exhibited in every particular. The
proportionately large size of the cervix, &,
the small trinngular uterine cavity, a, with a
raphé extending into it, and the thin |:~:ul'ietus,
are precisely such as are usually found in the
infantine organ.

In the last case, the ovaries exhibit also
their ordinary infantine proportions ;  but
these may become developed, and the func-
tions of menstruation may proceed naturally,
while the external characteristics also are
those of a well-formed female, but the uterus
remains small, the vagina is short, and instead
of terminating in the nsual fornix, witha pro-
jecting cervix, this canal ends in an aperture,
which just admits a sound or probe, and is
not furnished with the usual lips of the os
tincw. These cases usually result in sterile
:iu_ul:turringc, and may be easily detected during

ife.

Awonmalies of form. — Deviations from the
ordinary form of the uterus which are ac-
quired during life, and do not proceed from
orizinal mallormation, or imperfect develop-
ment, such as that last notiesl, wiil be here
comsidered.

The angular flexions of the uterus which
take the definite forms of a forward or back-
ward curve, or of an inflexion towards either
side, are distinguished as anti- and retro-
flexion and lateral inflexion.

i, Antiffexion of the uterus is that condition
of the organ in which, without any material
change of position in the cervix, the body is
bent forwards, so that the fundus, lying more or

Fir, 466,

Antifexion af the wierus,
Dugis)
The point of Aexure is al the junction of the by

with the cervix., DBoth canals are laid open.  (The
figure is viewed from the right side )

{Aﬁﬂ‘ Boiein and
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less horizontally, is directed towards the sym-
physis pubis, while, according to the

of inflexion, the anterior wall of the uterus is
broucht near to, or in contact with, the cervix
in front, while the posterior wall looks u
wards, corresponding more or less with t
plane of the pelvie brim. The point of eur-
vature is always at the line of junction of the
body with the cervix uteri, and here an angle
more or less acute is formed.

Fig. 466., giving a lateral view of the anti-
flexed uterus, exhibits the relative situation of
its various parts when this deformity exists in
the highest degree.

Now a slizht amount of antiflexion of the
bady upon the cervix has been shown by figs.
426. and 433. to be natural to the uterns;
and it isnot until one or two preznancies have
supervened, that this forward tendency, when
excessive, is lost, and hardly even then, for
the uterus may still retain that correspondence
in form, with the curvature forwards of the
pelvic cavity, which is so prominently ex-
pressed in the curve of the sacrum, and is in
accordance with the normal form of the ute-
ring canal. In the fietus (e, 467.), and
during early infuncy, antiflexion exists as a

Natwral state of antiflevion of the uferus tn fuial
el infivntine fifi, { After Bowurgery.)

a, body, and &, fundus of the uterus; e, point of
Junction of body and cervix ; o, cervix; e o5 tinemx;

1 vagina; g, hymen; j, bladder; & rectum; § Fal-

lopian tube; =, symphysis pubis; wr lnbinm,

normal state, and it appears to me that this
bias towards a forward mflexion of the uterus
at the early periods of life is given by that
remarkable bending forwards of the lower ex-
tremity of the spine which is observable in
the early embryo. The part containing the
structures that are afterwards developed mto
the nterus exhibits then an abrupt eurve, which
at this early period will probably be impressed
upon the oreans within, and being abnormally




UTERUS —( AsvoryarL Axatosy ).

retained by them after the pelvis has changed
its form, may give rise to the malformation
under consideration.®

. Retrafferion exhibits the converse pecn-
liarity, the body of the uterus being bent back-
wards upon the neck at such an angle that
the fundus oceupies a position more or less
duﬂp between the cervix and rectum, ﬁl]illg
and distending the pouch of Douglas.  This
condition of the uterus ought not to be con-
founded with retroversion or with those retro-
uterine tumours produced by inflammation,
and effusion into the cellular tissue { fiz. 433.,
a) at the back of the cervix, of which an
account will be presently given.  See p. G588,

¢, Laleral inflexion, — The uterine body ex-
hibits occasionally an inclination to lateral
curvature, so that the fundus is directed to-
wards one or other side. A curvature ont-
wards, in the form of an arch more or less
deflected from the meridian, has been shown
to be the usual condition of the uterus uni-
cornus.  But where a tendency towards
either side is shown in the otherwise normally
formed organ, this nrpcum to arise from some
il‘LeliualitJ.r in the {cvr:'lnpml;:nt of the two
uterine halves; or it may depend upon one
half undergoing hypertrophy, so that in either
caze one uterine angle lies higher than the
other, and a "|.'¢rt'lfu? line would divide the
organ into two unequal parts. The eervix is
here curved as well as the hml]', or the latter
may remain perpendicular while the body is
bent so as to form an m];_;ll; with the cervix,
The former variety has been designated the
retort-shaped uterus,

Anomalics of Posilion.

Obliquily of position, Hysteroloria, Melro-
loxica, Obfiguitas uteri—The foregoing defects
should not be confounded with those devia-
tions in position, without alteration of form,
which constitute the various obliquitics of the
uterus ; —like the inflexions of the uterus they
are distinguished asccording as the organ s
directed forwards or backwards in the median
ling, or laterally in the transverse diameter of
the pelvis.

b, Andi- aid refro-versions. Situs wheri obliquns
anterior ef posterior. — Anti-version of the
uterns is by no means so common as retro-
version, Both affections differ from the cor-
responding anti- and retro-flexions of the organ
in this respect, that while in the two latter
cases the point of flexion is usually at the seat
of junction of the body with the cervix uterd,
in the former the uterus remains straizht or
nearly so, while the entire organ is directed
forwards or backwards, and the seat of flexion
is at the junction of the cervix with the va-

ina. The displacement of the uterus is here
far more considerable than in the former
CaASUS.

In awli-vevsion the degree of uterine dis-

* Soe a paper in the Trans. Micr. Soc, vol, v,
]l\L 7.; Quarterly Journ. Microseop, Scien., July,
857, in which I have figured o human embryo of
four weeks, exhibiting this peculiarity in a marked
degres,

GB3

placement is limited hy the bladder and an-
terior wall of the pelvis, which generally
prevent the fundus from sinking so far for-
wuffls, as to give the entire uterus in the
ummpregnated state more than a herizontal
direction. An extreme degree of anti-version
however sometimes occurs at an advanced
period of preznancy in multiparas, on account
of an unusual ]:lxit}' of the abdominal walls
permitting the whole uterus to fall forwards,
s0 as to oceupy the artificial pouch formed by
the pendulous abdomen, the fundus filling the
bottom of the pouch, while the cervix and os
uteri are tilted wpwards and backwards, the
latter being lifted out of the pelvis, and point-
ing above the promontory of the sacrum.
This malposition materially impedes labour by
I‘uvr:r:sing the natural direction of the uterine
axis, so that the propelling force is expended
upon those parts that lie opposite to the os,
and the i‘._;:-mll. head is prevented from entering
the pelvie brim.

Hetro-version occurs in conditions of the
uterus otherwise normal, or it may happen
when the organ is enlarged by disease or preg-
nancy. When unimpregnated the displaced
organ lies entirely, and when pregnant chiefly,
within the pelvie cavity. In retro-version, on
account of the excavation of the sacrom, the
fundus readily descends so low as to admit of
the normal relations of position of the os and
fundus being nearly reversed. The latter being
directed downwards and backwards towards
the COCCYX, while the former 15 tilted upwards

Fisg, 468.

Retro-version of the steres,  ( Diagram,)

and forwards, so0 as to lie behind, or in ex-
treme cases above, the :-i:.'m|||:|J.'.~.i5 mhbis, In
extreme retro-version a line drawn through the
uterine cavity would represent nearly the
normal axis of this ongan, but instead ol pass-
iny out backwards throngh the posterior cer-
vical wali, it will pass out forward through the
anterior wall, beeause the stretehing of the
vagina in these eases will canse a slight degree
of flexion of the cervix downwards. The
ﬁcqm‘l’u: of this tl'iti|1l|lll',:l'_'l'llt‘l‘l.l. in the case of
the gravid wterus, when artificinl or spon-
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taneous reposition cannot be effected, are
usually premature expulsion of the ovam or
slonghing of the uterine parietes and slow
discharge of the contents by fistulous open-
ings into the vagina, rectum, or other parts.

b. Hernia of the wterus. Hysterocele, Me.
trocefe. — This displacement is rare. The
uterus may escape from the pelvis by some
of the natural openings which ordinarily ad-
mit of hernia, or by an aperture artificially
formed, as, for example, between the muscular
fibres of the abdominal walls. In uterine
|1l:'t‘ni||, the di:iphwml argin is often accom-
panied by other parts, almost always by its
oW upjrz.‘ud:i_'__r(::s, and ct_}mumul}' by a partiun
of intestine, or omentum. Uterine hernia may
be congenital or acquired. It may oceur to
ihe ul'l"llllpn_‘fn*niltr_‘d or the gm\'itl orgian, and
in the latter case the development of the fwetus
may proceed to the full extent while the organ
oceupies this unusual situation.

A careful examination of the recorded cases
of uterine hernia leaves it doubtful if the pre-
gise form of the hernia has been, or indeed
could be, determined in every instance.

‘entral hernia has been observed only of
the gravid uterus, which may become, in part
at least, included in a large umbilical hernia,
OF it Ty result in cases of EL‘]!ELI‘:IHUI! of the
recti muscles where the uterus has ascended
sufficiently high to fall forwards over the brim
of the pelvis.  And it has been supposed to
occur after the cicatrisation of a supra-pubic
abscess, and as a consequence of a Ciesarian
section.

OF erural kerpin an interesting example is
given by Lallemand #, in a woman aged eighty-
two, whose body he examined.  The hernia
appeared at the age of forty, after labour. It
remained as an irreducible tumour in the right
groin, and was twice accompuanied by symp-
toms of ulrat\g:ltatium Aflter death, the sac
of the hernia was found to contain the uterus,
ovaries, Fallopian tubes, and upper 'jmrt of
the vagina, together with two folds of omen-
tum.

Inguinal kevaia. — Chopartt relates a case
of hernia in which the uterus with the Fallo-
pian tube and left ovarinm oceapicd a sac be-
vond the inguinal ring, The uterus was small,
flabby, and elongated. Lallemand§ gives a
corresponding case where the uterus and right
tube and ovary were found in a hernial sac on
the right side in a woman who lived to the age
of seventy-one.

The most remarkable examples are those
in which the uterus either became pregnant
while so situated, or was protruded during
pregnancy.

In two examples of this kind, related by
Sennert, the precise nature and situation of
the hernia is, perhaps, doubtful, but they are
nevertheless very interesting.

In the first, a swelling in the left groin
followed the blow of a stick, Soon the swell-
ing expanded, and it became n time evident

* Pulletin de 1o Fac. de Méd. tom. i 1816,

1 Bover, Traité des Mal. Chir, t. viil. p. 381,

I Mém. Soe. M&d. ' Emulation, 3 Ann. p. 328,
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that this was caused by the presence of a
gravid uterus. The tumour, covered by inte-
gument, hung forward like an oblong gourd;
by degrees movements of the fetus were per-
ceived, and the woman having at length
reached her term of pregnancy, the integu-
ment and uterus were laid open, and the child
and placenta extracted.

In Sennert’s second case, some injury had
been received in the first confinement, but it
was not until alter the ninth delivery that a
swelling appeared in the left groin, and gra-
dually mereased to the size of a cow’s bladder;
finally it bung down to the knees. The tu-
mour was opened, and a living child extracted.
Both cases ended latally to the mothers.

The best authenticated ease is one which
occurred at Salamanca, and is related by Pro-
fessor Ladesma. A woman, age 42, mother
of seven children, and the subject of an irre-
ducible inguinal hernia, when 3 to 4 months
pregnant experienced a sudden inerease of
the tumour after stooping. The swelling,
now of a different consistence, could not be
reduced, and after a time fetal movements
were perceptible within it.  Labour ensuing
in the usual way, the lig. amnii escaped per
vaginam, but it was necessary to extract the
child by incision into the sae, The tumour
contracted unltimately to the size of an ordi-
nary scrotun, and formed a permanent hys-
terocele in the inguinal ring.*

In addition to these forms of nterine hernia,
a partial displacement of the organ through
the obturator foramen or ischiatic notch ap-
pears possible.  This latter is distinguished
by the not very appropriate title of hernia
dorsalis uteri.

Pmﬁup.ms.—frhﬂiug af the Ianﬁ,—ﬂmﬁng
down.—Two degrees of this displacement are
recognised. In the first the uterus occupies
a situation lower than mmnl,, the cervix rest-
ing upon or near the floor of the pelvis, yet
without any protrusion of the organ exter-
nally. In I?IE-' second, the uterus is protruded
partly or completely through the vulva. The
former is distinguished as partial, and the
I:lttL:t‘ as complete prolapsus or procidentia
uteri.

Prolapsus in the first degree is not neces-
sarily accompanied by any material change in
the condition of the uterns itself. The fol-
lowing alterations, however, in its relations
to mlrhrmuﬁug parts :muail_-.r result, The
whole organ occupies a lower position than
usual in the pelvis. The vagina is more or
less completely filled, its tq}rpmr part becoming
folded upon itself like the half inverted finger
of a glove, The eervix is abnormally directed
forwards, The uterine appendages become
in part displaced in following the descent of
the uterus, while the neck and posterior wall
of the bladder, and sometimes a small portion
of the rectum, are likewise drawn down on
account of their attachments to the cervix
uteri.

In extreme prolapsus or procidentia, the

* Edinb, Month. Journ. Pt. vii. 1841,
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entire uterus, or a great fpﬂﬂri:}t'l of it, hangs
forth beyond the vulva, forming there a pyri-

Fig. 469.

Ertreme prolupsus or procidentta wterl,  { Diagram.)

form tumour of considerable size. At the
bottom of this 1s the os uteri, greatly exceed-
ing in dimensions in chronic cases the ordi-
nary condition of the part. (Fig. 472.) The
lips are swollen and hypertrophied, and wsn-
ally present a sore and granular surface on
account of the frietion to which they are con-
tinually exposed. The external covering of
this tumour, in all but its lower part, consists
of the inverted vagina, the horizontal ruge of
which are very conspicuous anteriorly between
the cervix and pubie arch, where a fluctuating
swelling 15 observed, caused by the presence of
a portion of the displaced urinary bladder.
( Fig. 469.) In chronic cases the surface of the
inverted vagina gradually loses the character of
a mucous memloane, and puts on the or-
dinary appearance of common integument.
After replacement, however, an extensive
shedding of epidermal seales ensues, and the
surface resumes in time the condition of a
mucous menhrane,

In cases of great Elm'lgu’r,'mn of the Cervix,
the latter alone may protrude, while the body
of the: uterus remains within the pelvis,
Such a combination of hypertrophy with dis-
placement has passed with the ignorant for an
example of hermaphrodite formation.

Prolapsus is the most common displace-
ment to which the uterus is subject. It is
frequent in multipare, and in women who
follow fatiguing occupations, especially those
of a relaxed habit of body ; but it alse hap-
pens in nullipare.  In the latter, when it
occurs at an early period of life, it is often
associated with enlargement of the uterus or
its appendages, whereby both the weight of
the organ is increased, and a broader surface
is offered for pressure from above.

Elevalio wleri.  Islocation upeoards.—This
is the converse displacement to the foregoing.
The uterus, in consequence of some enlurge-
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ment of the parts appended Lo it, as the g
or on account of the formation of morbid ad-
hesions, may be drawn upwards to such an
extent that no portion of it, or only a part of
the cervix, is retained within the pelvic cavity.
This displacement is also occasionally ob-
gerved during pregnaney, and in multipara,
whose abdominal walls are relaxed, and permit
the uterus to ineline forward, so that at the
beginning of labour the os cannot be reached
by the finger.

Inversion,  Fwversion. — The uterus, cither
in the unimpregnated or gravid state, may
become partially or completely inverted. The
conditions which appear ordinarily to com-
bine in producing this displacement, are, first,
a distension of the uterine cavity®, as by
pregnancy or the presence of a tumour; and
secondly, a force applied in the way of pres-
sure {rom above, or traction from below,
whereby the distended uterine walls become
folded within each other, somewhat after the
manner of the intestinal walls in intussuscep-
tion. Inversion of the uterus appears always
to begin at the fundus which is lirst depressed
into the uterine cavity, and then, under the
continued operation of the disturbing forees,
the part is gradvally protruded through the
cervix and os uteri, ffg. 470, until it emerges
in an inverted form into the vagina followed by
the reversed walls of the uterine body, and
1||tir|]|l,tc]:.r by those of the cervix., The inver-
sion of the uterus is now complete. The greater
part of the organ lies beyond the vulva as a
pyriform tumour, the base of which, formed by
the fundus, 15 below, while above the narrower
neck of the tumour consisting of the inverted
cervix lies in part within the \'Hgiml, the up=
per portion of which canal is also drawn down
anil pm‘t'l ¢ inverted.  The vng'mil is thus ma=
terially shortened, and terminates in a cir-
cular fold marking the point of reflexion or
inversion, while the usual seat of the os uteri,
which is neecessarily obliterated, is occupicd
by the now inverted cervix (Iﬁg. 471.).

Inversion constitutes the hizhest degree of
displacement of which the uterus is suscep-
tible, fior it is both prolapsed and inverted, so
that the relative situation of the entire organ
to surrounding structures, as well as of all its
|Imrh-i to each other, is completely changed.

nversion does mot, however, always proceed
to the higllcst th:grm;!, but may stop short at
any of the intermediate stages just described.

Vhen inversion oceurs to the gravid uterus,
the accident usually happens during the ef-
forts of the organ to expel the placenta,  In
this way, inversion may occur spontancously,
or it may be favoured or produced by injudi-
cious attempts to extract the placenta, or
by too much traction applied to the funis, In
the unimpregnated uterus, a polypus attached
by a stem to the fundus may by its weizht
slowly produce the same results. That a
sidden and spontancous inversion of the un-
impregnated uterus is possible, was proved to

¥ Boyer, amd some others consider that disten-
sion of the nterine cavity i3 not an essential pre-
liminary Lo inversioen.
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me in a case which I witnessed of an aged
woman whose uterus hecame CUII'.IIIIEII:I:," in-
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verted during a eonvulsion. In this instance,
the only apparent predisposing cause was the

Fig. 470.

Fucomplete inversion of the wlerns,  (After J. G, Forbes.)

The fundus is beginning to protrade through the os uteri, dragging after it the Fallopian tubes, which
are drawn into the hellow formed by the inverted organ.

dilatation of the uterine cavity by a tumour
the size of o fattened apricot, which was ex-
pelled at the moment when the uterus came

Fig. 471.

Complete inversion of the uterns.  { Diagran.)

down completely inverted, —the violent ac-
tion of the abdominal muscles and diaphragm
probably here producing or aiding the ever-
sion.

After complete inversion, the uterus may
remain incapable of replacement. Under these
circumstances, the external surface of the
protruding portion loses much of its original
character of a mucous membrane, and be-
comes covered by a thicker epithelial layer.
It continues, however, more vascular than the

surface of an ordinary procident uterus, and
is especially liable to abrasion and ulceration,
from the friction to which it is exposed.
When this displacement oceurs during men-
strual life, and is permanent, the menstrual
fluid may be observed at the periods exuding
from the surface of the inverted organ.

The internal relations of an inverted uterns
depend upon the extent of the inversion, In
extreme cases the interior of the tumour con-
sists of a sac lined by the peritoneum, which
originally formed the outer covering of the
uterus. The centre indeed of the broad liga-
ment may be said to be inverted so as to form
a pouch in which are_contained the Fallopian
tubes and ovaries, and occasionally a portion
of small intestine ( fig. 471.).

In minor degrees of inversion the uterus
remains within the vagina, and the peritoneal
pouch in its interior contains only the roots
of the uterine appendages ( fic. 470.).

Anomalies of Size.

a. Atrophy.— Under this head may be in-
cluded those examples in which the uterus
appears to have been originally well deve-
loped, but has since suffered atrophy of its
tiszues. Such cases are to be distinguished
on the one hand from the imperfectly deve-
loped and prepubertal forms already deseribed ;
and on the other from examples of senile
atrophy as it oceurs in its ordinary course.
Whenever atrophy attacks the uterns before
the climacteric change the condition is to be
deemed abnormal. Such a wasting may affect
the entire uterus or some of its parts. In
cither case the tissues become pale, soft, and
nearly bloodless.  In atrophy of the utering
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body the walls may not exceed in thickness
or density those of the urinary bladder. Such
a condition may occur under dilatation of the
utering cavity, which however is more com-
monly attended by an inerease in the thick=-
ness of the uterine parietes. The atrophy of
the uterine walls which is accompanied by
dilatation of the cavity, is distinguiahr}d %
ercenfric, and that which oceurs in combi-
nation with a diminished cavity as concenfric
atrophy.

Atrophy of the cervix may be combined
with partial atresia of its canal, and is often
assoclated with some malposition or morbid
growth of the uterine body or its appendages.

b. Hypertrophy is of far more frequent oc-
currence than nterine nlrf]ph_',', ﬂ{:curn;ling a8
this condition affects the entire uterus or only
some of its parts, the organ either presents
the ordinary figure but upon a larger scale, or
else a greater preponderance is given to one
portion, so that the uterus becomes malfornmed,
Hypertrophy of the entire uterus commonly
results from frequent pregnancy, from the
growth of tumours, or from accumulation of
fluid within the cavity. In the latter cases
the uterine walls may acquire the same thick-
ness as in pregnancy —and the hypertrophy
i5 dug also to the same cause, viz. to a deve-
lopment of smooth muscular fibre, such as
ordinarily takes place in the gravid uterus.

Hﬁ'Emrtrr:-phy of the cervix is most fre-
gquently observed in extreme prolapsus, of
which in the chronic stage it appears to
be a constant sequence. Here the hyper-
trophy produces usually a uniform enlarge-
ment of both lips, which form together an
annular tumour divided transversely by a wide
o0s tineze, fir, 472,

Fig. 472.

Il‘j.l.“ful‘f.l'lq.'jl‘j' if the os aod cereie in prolupsus wleri.
{ched Need.)
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But the cervix may become hypertrophied
in the longitudinal direction also. From this
there results a remarkable elongation of the
uterine neck, which may protrude to a con-
giderable distance beyond the vualva without a
corresponding degree of displacement or de-
scent of the body of the uterns. In the ac-
cnmpﬂnying iJIuElratiun,jfg, 473, the manner
of growth of the elongated cervix is shown.
The body of the organ being only partially
displaced, a gradual addition to the length of

F:g. 473,

Elomgeation af the cervie wheri from loagitsdinel fy-
preriroplye. (e .-.TEI:LI}
S fundus; in, internal o8 wterd; ce, corviz; va,
vaginal walls,

the neck occurs until the vaginal portion pro=
trudes at the vulva. The canal of the cervix
may now measure several inches in length, By
degrees the protruded rart undergoes in addi-
tion the concentric amd excentric hypertrophy
which is common to all eases of procidentia,
and the lips gradually zequire the same ap-
pearance as in iy, 472,

Among the anomalies of size may also be
included those examples of imperfect involu-
tion of the uterns alter pregnancy, in which
the organ retains for several months the or-
dinary size characteristic of it shortly after
labonr.

Pathological conditions of the separate fissnes
of the nierus.—Reserving tor future notice the
affections of the gravid uterus, those morbid
states which are observed in the wnimpreg-
nated organ will be at present considered.
These may be divided into such as belong to

1) the peritoneum; (2) the subperitoneal
tissuc; (4) the anncl:}'ma; and (4) the
muceus lining of the uterus,

1. Pathologivel conditions of the pevifoneal
il

a. The external position of the peritoneal
coat, mul the small amount which it con-
tributes to the bulk of the uterus, combine to
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vender the morbid conditions of this coat, re-
garded singly, of less pathological importance
than the abnormal states of the other tissues.
The pathological conditions of the serous coat
are chiefly those of acute or chonic metroperi-
tonitis, terminating often in exudative processes
and the subsequent formation of adhesions be-
tween those portions of the uterus which are
invested by peritoncum and adjacent struc-
tures, such as the Fallopian tubes, ovaries,

. 420., small intestines, and the like.

These adhesions are occasionally so exten-
sive as to affect the figure of the uteris, and in
most instances they deprive it of its natural mo-
bility, and impede or destroy the functions of
the parts or organs appended to it, so that an
abiding sterility frequently results. The ova-
rics |]l:l‘."l'.lll]'i:l‘.lg invested by @ {!Ill}!illll,: of false
membrane, are tied down and atrophied, while
the tubes lose their power of motion or their
canals become obliterated.

The uterine peritoneum 1s sometimes alone
affected, while the appendages escape.  1f the
inflammation has not procecded to the form-
ation of bands of adhesion, there may result
only some slight processes of false membrane
which remain and fringe the surface of the
organ. These little fringes or processes, con-
:-iiz-iting of delicate folds of membrane, olten
contain vessels which are easily injected.

The peritoneum suffurs cmiﬁ:‘:?lur:_uh'!u dis-
tension with correlative hypertrophy in the
case of tumours which project from the outer
surface of the uterns. These become inva-
riably covered by an extension of the peri-
toneum, which is especially strong about the
base of the peduncle ocecasionally acquired by
such tumours.

@ Pﬂ!.&u.fr:giﬂff condifiong ;y" e sub—pwﬁ-
fencal fibrows fssne.

a. Perimelvitis.  Parlial chvonic melrilis.
Pevi-ulerine plfegmon,  Retro-wlerine fumonrs,
— The subperitoneal fibrous tissue which con-
nects the peritoneum with the uterine sub-
stance, like the peritoneal coat itself, is subject
to inflammation.  In those situations where
the union of the outer and middle coats of the
uterus is very intimate, the distinction be-
tween @ |Jl.'rilm|uui and a sul:pc-rihmnal infam-=
mation may not be possible, but where this
connexion 1s very loose, and is effected by the
interposition of a lax fibrous tissue, inflamma-
tion may apparently have an independent seat
withonut nﬂ'u-ctiu;: at n"? or with {::I'L[}' o par-
tial inelusion of the uterine parenchyma, and
sometimes of its peritoneal investment.

The term * peri-wferine™ has been employed
by some authors*, with a view perhaps of
uvuiding {:m:lfuﬁiml, th{nl;_:l:l at the cost of a
solecism, to distinguish these affections from
others commonly termed perinetrial.  In this
article, however, inflammation of the subpe-
ritoneal fibrous tissue will be designated peri-
welrifis, while inflammation of the peritoneum

* Monat, Observation Médicale (Gazette des
Hipitaux, 1850.) Dernutz ot Goupil. Hecherches
Cliniques sur les Phlegmons péri-utérines.  (Ar-
chives Géndrales de Médecine. Mars 1857.)
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itself, which some include in the latter term,
is distinguished as metro-peritonitis.

Perimetritis consists in an acute, or more
often a chronic inflammation of the tissue,
which loosely attaches the peritoneum form-
ing the base of the broad ligament to the
proper substance of the neck and lower por-
tion of the body of the uterus. The relation
of the peritoneum and of the loose fibrous
tissue surrounding the cervix uteri have been
described at page 63 1.,where also attention was
called to the peculiar lax tissue of this kind
which unites the posterior cervical wall with the
portion of peritonenm forming the retro-utes
rine pouch (fig. 433. G.). Here, particularly,
thisinflammatory affection has its seat, although
it occasionally extends around the sides of
the cervix, so as partially to encircle that part,
or more rarely it may involve only the fibrous
tissue connecting the anterior cervieal wall
with the posterior surface of the bladder (fig.
426. b b, and fig. 433. r.).

The anatomical conditions of these peri-
metrial inflimmations are deep congestion
of the vessels, accompanied by serous, and
oceasionally by sanguineous, and possibly
fibrinous infiltration of the loose tissue of this
part, which, on account of its extreme laxity,
readily admits of a great degree of distension,
In this way is rapidly formed a tumour which
almost invariably vceupies the space between
the peritoneum and the posterior wall of the
uterus, at the point where the body joins the
CErVIX (retro-uterine tumounr ).

The recognition of such a tumour or swell-
ing during lite, by physical signs, is not difficult.
The finger introduced into the vagina, so that
its extremity reaches the point of reflexion of
the posterior wall of that canal forwards on
to the uterine neck, discovers, Juxt. above this
spot, a hard or semi-elastic projection, which
scems to grow out of the cervix just at its
pomt of junction with the body of the uterus,
The surface of the tumour towards the ree-
tum, upon which it encroaches, is convex,
amd is either smooth or irregularly nodulated,
while between the tumour and the neck of
the uterus is usually perceived a notch more
or less deep, and comparable in form to that
which separates the body from the neck of an
ordinary retort. Hence this condition may
casily be mistaken for the retorted uterus,
which it closely resembles in many particu-
lars. The surface of the tumour is exquisitely
tender, while the adjacent uterine structures
are free from tenderness.

The comparative frequency of this affec-
tion ¥, and the constant and severe sufferi
which result from it, especially in mnrriﬁ
women, in whom it is usually found, may
Jjustify here a brief exposition of the peculiar
anatomical condition and relation of parts which
appear to me to conduce to its production,
From the view of the pelvic viscera given in

* I believe that it is often confounded not only
with retroflexion, but also with retroversion, filirous
tumour, @and Ii:.‘;mrlmpll}' of the posterior utering
wall, and that hence the frequency of its occur-
remes hus not been commonly recognised.
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(fiz. #33.) it will be seen, that while the normal
cervix projects obliquely into the upper part
of the vagina, the fornix or blind extremity of
that canal forms the actual termination of the
tube, 5o that this arrangement, while it tends
materially to the preservation of the os and
cervix uteri from injury during congress, at
the same time exposes the cul de sae of the
vagina to a certain amount of pressure, which
various circomstances, siuch as relatve short-
ness of the vagina and other obvious condi-
tions, may render injurions.  But exactly over
this spot lies the mass of lax fibrous tissue in
fuestion, the meshes of which become easily
infiltrated under inflammation by serous or
fibrinous fluids supplied by the vessels, which
sections of this region show to be so abundant
in the neiglllml:rlmutl. {fﬁ'g. 429.]

Perimetrial inflammation occasionally reachies
the suppurative stage, and in this way are
formed some of those abscesses which burst
through the cervix, or form collections of
matter between the folds of the broad liga-
ment.

3. Pathological condilions of the muscular or

reper ook,

a. Dintinished and increased consistence of
the uterine substance, although generally re-
sulting from obvious morbid processes, is yet
sometimes found without any apparent dis-
ease of the tissue.

Diminished consistence may be found in
various degrees, from a slight friability or
soltness to a nearly complete pulpiness (war-
pidifes).  In these cases the texture of the
uterus may be pale and exsanguine, or in a
state of hypersmia, with occasionally apo-

lectic effusion. Rokitansky associates the
ﬁlttﬂl‘ condition with thickening, amnl some-
times ossification of the uterine arteries.

h. I"ﬂrewc.ﬁl_ymrrfuuﬁ ii.r_ﬂmm wieetion af te wberus,
Meiritis. Melritis parenchypmatosa—Inflamma-
tion of the substance of the wterus, which in
the puerperal state is so commonly fatal,
seldom lemls to death in the unimpregnated.
Hence opportunities for investigating the ana-
tomical condition of the organ in the non-
gravid state under conditions of inHammation
are of comparatively rare occourrence.  From
such opportunities, however, aided by what
may be ohserved during lite, the fu“uwiug
may be concluded as to the changes which
inflammation produces in the muscular and
fibrous coat.

Under acute parenchymatous inflammation
the whole organ becomes inercased in bulk,
and at the same time redder and softer, OUn
section blood flows [reely from the divided
vessels, anid the tissues are found permeated
by sercus infiltration.  Sometimes the highly
congested vessels have in parts given way, and
ecchymases or lslrgm' 3Pnplc-l;'tic colleetions
have resulted.

If no commensurate resorption of these
effusions takes place the organ continues of
abnormal size.  This is more particolarly ob-
servable when a portion of the uterus, as the
hnd:,r ar cervix, has been rnn-atudiy inflamed,
The latter, especially, remains enlarged. The
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os tince is patulous, and one or both lips of
the cervix present an eedematous hardness,
and occupy a larger space than usual in the
fornix of the vagina.

Oecasionally inflammation of the uterine
parenchyma reaches the suppurative stage,
resulting in collections of mutter which may
escuﬂe into the peritoneum between the folds
of the bromd lrg-.um}nt, or externally h}' the
vaginga or rectum,

Chronic inflammation produces likewise a
general enlargement of the uterus, but more
commonly the cervix is principally or exelu-
sively involved, and the resulting enlargement
is especially observable in its vaginal portion,
the Ilips of which become increased in breadih,
ar elongated and prominent,

When chronic inflanmnation affects, on the
ather hand, the I}:ln;:m,'h_\'nlu ol the body of
the uterns chiefly, the walls of this part
become thickened and indurated, while the
cavity undergoes enlargement such asis exhi-
Lited by the ventricles in excentrie hypertro-
phy of the heart. Under chronic inflammation
the uterine tissue becomes indurated, so that
upon scction it grates beneath the knife. This
induration is occasioned chiefly by hypertro-
phy of the fibrous element of this coat of the
uterus.

c. Fibroid, Twwor fhrosus wleri. Fibro-
wrescnlar fumonr,  Haed flesfy fubierele -y" e
wlerus (Baillie).—These and numerous other
titles have been employed by different authors
to designate a form of degencration of the
uterine tissue which is s0 common that, ac-
cording to the often quoted calculations of
Bavle, it may be found in every filth case of
women who die alter the ame of tl:irt}'-ﬁ\-‘ﬂ_*

Fibroid of the uterus has for its basis the
same structure as ibrous tumonrs in general ‘|‘
The surface of a section presents to the naked
eve a peculinr mottled appearance, coused by
the presence of numerous white lustrous
bands intersecting in all directions a more
homogeneous basis substanee, which in these
utering formations has always a greyish or
light brown colour, the lutter being especially
distinet in spirit preparations. The difference
between these two, however, is more appa-
rent than r{::l.l, L‘unﬁi:it'lng, 0ns Fagut sngeests,
rather in the mode of arrangement than in an
actual differentiantion of the component strue-
tures, These consist chiefly of very slender
flaments of fibrous tissue * undulating or
crooked,” and cxhibiting various degrees of
development in different specimens, being in
some large and wavy, and in others very short,
and often intermixed with eyvtoblasts and nu-
clei.  Along with this fibrous basis is found
g variable amount of smooth mescular fibre,
which In some cases, ¢.~'.pr_~mu|¥_1,' in the pul_'ppi
herealter noticed, forms the chief bulk of the

* D, West has furnished some inferesting sta-
tistics upon this subject. ( Lectures on the [Nseases
of Wamen, P i. p. 277, 1836.)

t+ For am account of thise see Paget's Surgical
Pathology, Vol. 11, Lect.V.; and also for these of
the nterns, Bidder, in Walter ueber Grbrise Kirper
der Gebirmutter.

¥y
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NS, S0 that a muscular rather than a fibrous
tissue results, A small quantity of elastic
fibre is also oceasionally found in these ute-
rine formations,

Section af fibroid temowr of the uferss.  {Ad Ny

The structural variations observalile in
fibroid of the uterus, are dependent chictly
upon the peculiarities in arrangement of these
component  elements. Ily the more dense
formations, the white shining Abrous bands
enclosing litle pellets of the browner sub-
stance, form numerous small COMpPRCE Masses,
which are again closely united together by a
somewhat looser fibrous tissue that serves to
combine the whole into lobes or lobules, va-
rying in size from a pea to that of a man’s
head. The variation in l.[cm-iit_].' of these
masses depends, further, upon their vascula-
rity. In the softer kinds, bloodvessels that
may be injected permeate the mass, running
along the bands and layers of fibrous tissue
connecting the lobules. Such tumours are
sometimes of a deep red colour. The denser
masses, on the other hand, are-apparently
nearly bloodless ; at least, injections cannot be
made to penctrate them.

The :![i.ﬂ::ruut configurations which these
masses of uterine fibroid assame, appear to
depend in a great measure upon accidental

conditions.  In this particular three varieties
may be noticed.
lst wer. Inlersiilinl fibroid. — The mass

here forms a gruu.ﬂl, sometimes of innmense
size, but still contained within the proper
boundaries of the organ, occupying one or
other uterine wall, but neither encroaching
upon the uterine cavity, nor protruding ex-
ternallv. Such 15 the case represented in
Sig. 475, in which the external appearances
were those of the ordinary gravid uteros in
the seventh month.  Such masses appear oc-
casionally at their periphery to merge gra-
dually into the healthy tissues of the uterus,
but more commonly there exists a distinct
boundary formed by loose cellular tissue with
which the tumour 1s so lightly connected that
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it may be easily detached and turned
its investing capsule (fig. 475.).

Fig. 475.

futerstitial ffhroid of the wterus,

The tumour is formed in the substance of the
presterior wall, which is so attenuated at one spot as

(.Ad Nat.)

to be nearly broken through. The eavity of the
uterus is shown in the lower part of the Ggure un-
altercd in size,

Zud var.  Subperifoneal fibroid. — In this
variety the fibroid mass or masses protrude
from the external surface of the uterus. Here
one or several round or oval tumours are
formed which seem to grow out of the uterine
substance by a narrower or broader base, or
they remain attached to it by a peduncle,
These masses consist entirely of fibroid,
|tlwillg either silnlﬂy an inyestment of peritu-.
neum, or beneath that also, in many instances,
a layer more or less thick of uterine sub-
stance which is usually laminated, so that a
capsule composed of the natural tissues of the
uterusis formed around the tumour ( fig. 476. ).

Jril var,  Swb-mucous fibroid.—In this va-
riety the fibroid mass quits its bed in the
utering walls, and projects into the cavity of
the uterns ; it becomes covered by an exten-
sion of the lining membrane of the uterus,
and sometimes also beneath this by a layer of
healthy uterine tissue.  These tumours, when
they possess a peduncle, constitute the fibroid
polypi of the uterus.

A distinction has been made in these po-
lypi between such as form continuous out-
growths from the substance of the uterus, and
those m which the polypous mass forms a
discontinuous tumonr, connected D"l-!r by a
narrow stem of mucous and muscular tissue.

_ The original position of the fibroid growth
in the uterine walls, whether in the middle or

nearer to their inner or outer surfaces, proba-
bly determines, in a great measure, the direc-
tion and form which these growths ultimately
take, and is consequently productive of the
three varieties above noted.

The different forms which fibroid assumes
are in accordance with these varieties of po-

g 5
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sition. Fibroid growths retained within the
uterine walls, are at first almost invariably
spherical, but in course of growth become
ovate or flattened, Those which project from
the outer surface are usually nuarj]‘r round,
while the polypi of the cavity, and those
which extend into the vagina, are pyriform,
and possess longer or shorter peduncles. The
greater part proceed from the fundus, com-
paratively few from the walls of the body,
and scarcely any of this kind from the cervix.
The latter are usually of a more spongy or
ecllular character than the former, which con-
sist of a denser fibrous tissue.

The power of growth of fbroid tumours
appears to be nearly unlimited. The known
extremes in such cases are, in point of num-
ber, from one to forty ; and in respect of
weight, from a few grains to seventy pounds.

Fibroid exercises a considerable influcnce
upon the form and prosition of the uterus,
Tumours within, or external to it, change the
position of the organ in various ways, pro-
duemng elevation, prolapsus, lateral obliguity,
and especially retroversion, aceording Lo the
seat which they occupy.  Polypi distend the
cavity of the body and cervix, and the os
uteri, and sometimes produce prolapsus and
inversion of the uterus,

The influence of fibroid upon the thickness
ol the uterine walls is also considerable, Ge-
nerally a marked hypertrophy, equal some-
times to that of pregnaney, takes place, while
in parts a thioning of the walls occurs.  The
latter is especially observable in cases where
the tumours are nomerons, as in _,l‘.r;q 4706,
These sometimes appear to grow at the ox-
pense of the whole uterine substance, so that
the original organ is with difficulty discovered
among the hypertrophied mass,

Fig. 476.

The uterits surroionded by w{qmu:i.ﬁs of filwoid which
have pushed the peritonenm  bejore thewr, several
ﬁﬂl.!!ll-lg become pedanceulated,  (Ad Nat.)

The uterus, at the expense of whose tissues the
tumours are formed, can scarcely be discovered in the
midlst of the mass.

Important consecutive changes take place
during the process of growth of fibroid. So
long as the structure retains its original hard-
ness, the increase is comparatively slow, con-
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sisting in a simple and uniform multiplication
of the elements already described.  Oceasion-
ally an increase of density is produced by cal-
cification of certain portions of the mass, and
in this way the so-called bony tumours of the
uterus are formed.  Or, on the other hand,
under rapul growth, the tumour may become
softer, in consequence of serous infiltration
into its tissues ; the fluid occasionally collect-
ing in the centre of the tumour and forming
there a species of dropsy.  Or, a process of
inflammation being set up, suppuration, and
sometimes sloughing, result. In the more
vascular fibroids the vessels may dilate and
burat, and the tumour then becomes infiltrated
with extravasated blood. Tt has been doubted
whether fibroid ever undergoes absorption.
I have repzon to think, from {Jl:::n:,'il,ma[l_'!.- witl-
nessing a marked diminution in bulk, that
this may sometimes oceur. The explanation
of this is indeed easy when the mass of the
tomour consists of hypertrophicd muscalar
tissue, which in such coses has been found to
undergo fatty degeneration, and so its disper-
sion may be effected.

Subperitoneal and interstitial fibroid, whien
extensive, interferes with pregnancy, and also
renders labour difficult or perilous, by weaken-
ing the expulsive power of the uterus and pre-
disposing the organ to rupture.  Submucous
fibroid, n the form of pelypi, may prevent
impregnation or shorten gestation. In the
unimpregnated uterus, all forms, but especially
the submucous and interstitial, are apt to be
accompanicd by severe recurrent haemorrhage,
producing excessive anmmia and ccc;miun:ﬁly
death,

Lastly, it may be observed, in reference to
tumours which are commonly termed polypi,
that the present state of pathology :iunmmis H
separation of these, according to their strue-
tural differences, such as has long been esta-
blished, upon a similar basis, among those
objects of the amimal kingdom whose sup-

waeld resemblance, distant indeed, and at the
rest fanciful, has given a name to this form of
tumour. For, as in that prototypal group of
animal forms, once termed polyp, three widely
separated classes at least are now known to
have been combined, so those pathological for-
mations, which are still familiarly termed po-
lypi, exhibit a more than equal number of va-
rieties, each marked by distinet differences of
structure.  These may be distinguished as the
Jibrons, including the cellular, which are com-
posed of a leoser fibrous tissue ; the mwsenfar ;
the nincous, also lfrequently containing much
librous tissue, and the cencerows or malisnant
polypi.  And to these have been added the
so=called fhrinows or deod polvpi.

The fibrous polypus has been already de-
seribed, and the second, or muscular, may here
also be classed with it, as having its origin in
the middle coat of the uterus, but consisting
of muscular rather than of fibrous tissue,

These muscular polypi are comparatively
rare, Their structure, as exhibited i the ae-
companying fgz. 477., is preciscly that of the
proper muscular coat of the uterus.
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Fig. 477.
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Fection of a polypus formed of the muscular tizswe o
the wterusz,  (dfter Wedl.) f
The fibres, arraggal in bundles, run in dilferent
directions. At aa, they have been divided trans-
versely, and in other parts eobliquely. Compare
with fig. 456,

The malignant polypi, and those which are
formed of hypertrophicd mucons structure,
belong to another category, and will be de-
scribed hereafier.

4. Palhological condifions of the mucous coaf,
—a. First under this head may be noticed
simiple hyperirophy of the uterine mucous
membrane, followed often by a partial shed-
ding of that structure in the form of the so-
called

Djmmcmrr&m&f wrembrane.— The term wren=
strual decidua would probably form a more
appropriate title for these structures, which
consist of a greater or less thickness of the
mucous membrane lining the uterus, differing
i no respect from that membrane in its ordi=
nary condition *, except in the one particulur,
that it bas undergone acertain degree of
hypertrophy., (Fig. 443.) The hypertrophies
which the mucous membrane of the uterus
undergoes in various circumstances form a
most interesting subjeet for stady, but all
of them are not pathological. The maost
familiar example of normal hypertrophy of
the uterine mucous membrane is that “'illtt:h
accurs in ordinary pregnancy,  Here, no
sooner does the uterns begin to enlarge,
than the mucous lining also expands, and
its tissues Dbecome opened  up by an in-
creased flow of blood, and @ conseguent
rapid development of the simple elements
composing this structure. This hypertrophy
ovcurs in every pregnancy where the ovam
enters the uterus.  But it also happens very
sencrally in those cases where the ovom
never enters the uterus at all, but is developed
externally to that cavity (extra-uterine gesta
tion). Here a most perfect decidua 1s usoally
found lining the uterus,  The exceptions are
few in which the uterine mucous membrane,
under these circumstances, does not exhibit
any increase of thickness, but retaing or nearly
5o, its orndinary characters

* Bee on the structure of the uterine mucons
membrane, p. 685, of this article,
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But a state of pregnancy is not necessary
to produce evolution of the uterine lining, for
this may occur when the body of the uterus
15 enlarged from other canses. Thus, in an
example in my possession of uterine fibroid, in
which the body of the uterus has undergone
the ||_'|.'E||:rLru|}h_1r already described {p- 49 l,},
as common In that state, the hypertrophy
has extended to the mucous membrane, so
that the uterine cavity, which had alse been
occupied by one of these tumours, exhibits a
delicate decidual lining,

The decidual membranes occasionally cast
off from the uterus under circumstances of
dysmenorrhaa, consist of fragments, or, more
rarely, of entire membranes forming easts of
the uterine cavity, The structure of all these
15 nearly similar, and they differ chiefly in the
greater or less thickness of membrane de-
tached.  All present upon their inner surface
the TIL‘\CII“HI‘ cribriform mﬁrl-:ingﬂ. alrea.dj' de-
scribed as constituting the orifices of the
uterine glads, while their outer surfaces are
rough and shaggy, like the outer surface of
aborted ova, for tlis surface has been de-
tached or torn off from the uterus,  Fig. 443,
represents a portion of such a membrane, as
seen from its inner or eribriform surface.  The
microscopic characters of these membranes
are precisely those of nr:Iin:F- decidua.

b, Hyperirophy of the follienlar struclures
ﬂv,f“ the wlerine mucows wmembrane,  Follicnlar
_-_i.ml"{.lpi'. Micowusz j:luf_gl‘ml. Cysls, — The |mtha-
logical formations which take their orgin in
the mucous membrane lining the uterus, con-
sist chiely in hypertrophic growths of that
membrane, aml of its follicular structores.
They present usually two varieties, according
as the follicular or the ordinary muecous tissue
abounds in their composition. Many of these
growths acquire a peduncle, and then consti-
tute the mucous or follicular polypi.

The follicular structure is most apparent in
those growths which spring from the body,
anil l..'EiI]El'iEI:"J." from the fundus uteri near the
orifices of the Fallopian tubes. These vary in
size lrom a pea to o small plum.  They have
usually a rounded or oval form, and become
partially flattened by the external pressure of
the utering walis. A short and narrow pe-
duncle connects them with the spot from
which they arise. Externally they are smooth
and covered by a layer of epithelium, beneath
which is a thin extension of the uterine mu-
cous membrane, Tlus is often sufficiently
transparent to render visible numerous opa-
line =pots, indicating the seat of groups of
utering follicles distended and elongated, and
containing a semitransparent gelatinous fluid.
Between these elongated follicles there is a
loose fibrous tissue connecting them together,
and giving substance to the mass. These
tumours possess little resistance, and are usu-
illl}r soft and elastic.

The more solid mucons tumours very ge-
nerally acquire a stem, and early take the
form of polypi. These mostly arise from be-
tween the folds of the lining membrane of the
cervix, and are evidently mere hypertrophies

13
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of that structure, including a variable propor-
tion of the sublving cervical fibrous tissue.
In size they range from a pea to a walout,
ani occasionaily their peduncle measures se-
veral inches in length, so that they may pro-

Fig. 478,

Pedunculated polypus of the cereiz wteri.  (After
Boivin and Lhgds.)

trude to a considerable distance beyond the
vulva, Their form is generally that of an
elongated pear. The surface is smooth, though
not uniform, being usually nodulated or lobed,
and n parts roughencd by minute |}:I|J]E|:Ir_',‘
growths, Sometimes one or two of the cer-
vical folds or ruge, scarcely altered in cha-
racter from their ordinary condition in the
healthy cervix, are distinctly visible npon
them. These more solid tumours are covered
by eylinder or pavement epithelinm and h{-
p{lrlrnphiﬂnl mucous membrane. ]nrernu!_r
they are composed of loose inelastic fibrous
tissue, containing a few enlarged and ab-
structed follicles, one or two of which may
grow more than the rest, and form a cavity
distended by a shimy Huid.

The growth of hoth these forms appears to
be limited, and they never attain to the size
which the fibrous polypi ofien reach. With
the hypertrophies of the follicular stroctures
are also to be classed those single cysts, of
the size of a pen, or larger, and sometimes
N;dunmlluh‘:d, which are vur]t' mm:uuhh' found
ying between the cervieal folds, or protrod-
ing from the os uteri.  These consist almost
exclusively of distended Nabothian follicles.

e. Hyperirophy of the filiform papille of
the cervie, — A variety in the condition of

G935

the filiform papille upon the vaginal portion
of the cervix has heen deseribed at p. 639.
These papille, nstead of being short, and
covered by pavement epitheliom wp to the
very margin of the os uteri, as they are upon
the rest of the cervical lips, may present the
same condition which they have within the
cervix, where they are longer and larger, and
are not bound down hj.' o COntinmous layer of
covering epithelium, These papille often
appear at the I'I'Iill'gil'l of the os, and form
there little tfts, or extend over the Iip.li of
the cerviz in the crescentic manner already
deseribed at p. 639, They then vonstitute
one ol those condinions to “'Elich, m the [pre-
sent day, the term woleeration is very fre-
quently applied ; yet there is no more reason
for asserting that these are pathological for-
mations or conditions, than there is lor as-
serting the sume of the villi within the canal,
for both are weotical in form. Thl:_!.' can nnl}_,r
be regarded as pathological structures when
they obvionsly exceed the natural conditions
already described,  Then, indeed, they may
be classed mmong the hypertrophies of special
structures of the cervix, and they will bear
the same relation to the natural papillz, that
the hypertrophied follicular structures, form-
ing the cysts and polypi recently deseribed,
bear to the cervical follicles in a healthy cons-
dition. Both the h}'pr_'rtl'u[:h'tl;*d and the na-
tural papillee give te the finger that peculiar
velvety or mossy sensation which is usually
classed among the diagnostic signs of ulcera-
tion of the os uteri.

d. Stmple inflanmmatory Lyperfrophy, wilk
erfroversion of e cerpical wweons wembrane,
— The moeous membrane Iining the canal of
the cervix uteri under chronic inflammation
becomes frequently partly everted, so that a
portion of the inner surface of one or both
walls of the neck is rendered visible at the
lower orifice, taking here the place ordinarily
occupied by the inner border of the lips of
the os tince.  This affection is usually com-
bined with 2 Eurn:rapmlding |!|_1. p-:rtruph}' of
the proper tissue of the cervix, and may be
eompared in its effects to that thickening of
the upper lip common in strumous children,
which causes the part to become everted.

Figures 7. and 8, Plate 1X. in Boivin and
Dingés” Atlus represent an extreme degree of
this affection, in which the cervieal mucous
membrane protrudes to an unosual extent,
so that the palmae plicatee and middle raphé
on hoth sides are seen. In the more common
minor degree of hypertrophy with eversion, a
crescentic protrusion only of the cervieal mu-
cous lining oceurs.  The unevenness of the
surfuce, caused by the slightly swollen and
prominent roga, and as often by the numerouns
liet e :Iel}runniuns L'{m.»ir.ﬁng ol l‘::‘llul‘gu:l =
cous crypts, according as one or the other of
these is the predominant nornial strocture in
the cervix *, gives to the part during life the
appearance o a raw or granular surface, while

* For a description of these varieties, see p. G40,
Yv 3
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the natural boundary between the lower edges
of the cervical canal and the lips of the os
tincze being now transferred on to the latter
in consequence of this eversion, an abrupt
semicircular line becomes visible, which, while
it only indicates the natural termination here
of the \':lginul ¢|ﬁ[|l¢'|ll1:|| fﬁu{r 3, G40 ), 15 fre-
quently mistaken for the margin of an uleer.

This condition mizy be observed upon m:l}'
ane lip, or upon both simultanconsly. [t re-
quires special notice here, not so mmich for its
pathological importance, which appears to me
to have been overrated, ns on account of cer-
tain views of late connected with it, under
the belief that it constitutes another form of
uleer of the oz or cervix uteri.

e Calapehal inflammation of the wmueous
coat.  Fndo-melritis, Metvitis calarvfialis. Me-
frorehaa.  Calarehus wlevi.  dewte and chronic
catarek, DLewcorrfhea,  Fiuor albus,

The ardinary inflammatory affections of the
utering mucous membrane in the unimpreg-
nated state, w hich were I"u-rmt:r]],' kunown utii_‘p‘
Ly the discharges to which they give rise, and
which were consequently confounded with
similar affections of the vazina, have in recent
times been more accorately  examined, and
traced to their real seat.  That the |]rliﬂg
membrane of the nterus, and its cervix in a
state of acute or chironic inflammation, is the
principal souree of many of these discharges,
15 now well ascertaimed, and the similarity of
these affections to the catarths ol other mu-
cous surfaces 13 now also generally admtted.
Hence the term uterine catarrh, under the
various forms above quoted, has been employed
in most recent works on uterine pathology
to designate these affections.  Inflammation,
whether acute or chronic, may involve the
entire utering mucous membrane, or it may
be limited to that of the body or cervix.®
The ordinary anatomical conditions of this
membrane under inflammation are, first, deep
hyperamic congestion, so that the surface
presents a uniform forid red colour, or it is
mottled with patches of red, intermixed with
paler and less vascular parts. In congestion
of the mucous membrane lining the body of
the uterus, the superficial capillaries, whose
healthy forms are represented in fizs, 439 2 and
fi, become intensely loaded, so that rupture
occasionally takes place, followed by effusions
into the substance of the“membrane, A se-
rous o sero-sanguinolent, and in more ad-
vanced stages, a muco-purolent Huid, covers
the surface, while the entire mucous mem-
brane becomes swollen, softened, and infil-
trated with serum,  An abrupt line of demar-
cation, when the congestion 15 limited to the
aterine body, marks the boundary between
that cavity and the cervix, the lining mem-
brane of which may retain its natural pale
colour,—just such an abrupt line of demarca-
tion between the highly congested membrane

¥ This distinction, not uwzually ohserved by con-
tinental authors, has been emphatically made by
D, H. Bennet. A Practical ‘T'reatise on Infamma-
tion of the Utlerns. 3d edit. 1553
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of the uterine body and the paler lining of the
cervix, as occurs during menstrnation or in
early pregnancy.*

When inflammation affects chiefly or ex-
clusively the cervical mucous membrane, this
becomes turzid and swollen, and its vessels
congested.  The congestion affects more par=
ticularly the eapillaries of the vaginal portion
of the cervix, and of the interior of the canal
near the orifice.  The lips of the os tinex are
at the same time tumid, the os is enlarged,
and the cervical canal expanded ; changes
which indicate that the structures immediately
beneath the mucous membrane arve then also
involved. A loss of epithelium in the neigh-
bourhowd of the external orifice, more or less
extensive, may occasionally accompany the
severer forms of this affeetion.  From this it
results that the turgid and vascular papille
beneath becomes (::tlmsl}cl,, and when these
arc also hypertrophied, the surface acqnires
the condition commonly termed granular.

The natural or ill:':l.lth}l secretions of the
cervix become materially altered under ca-
tarrh.  Ina normal state the cervical secretion
i5 sufficient in quantity to eover the muecous
folds, and to fill the erypts and furrows, and
oceasionally to block up the entire canal. It
consists of a viscid, tenacious, and nearly
trapsparent Hu'ul, Cﬂvull}piﬁg NUMersns mil=
cous corpuscles, granules, and epithelial seales.

When the catarrhal state ensues, this fluid
is greatly increased in quantity, and, according
to the severity of the affection, it passes
through the various conditions of a viscid
transparent jelly, resembling clear starch or
white of ez, of a thicker cream-like fluid, or
of a puriform muoecus, in colour nearly resem-
hliungH. Blood alse i1z occasionally found
mixed with these seeretions.

The ordinary secretions of the cervix, as
shown by Dr. Whitehead, have an alkaline
reaction within that canal, but they speedily
become acid when mixed with the vaginal
secretions, which also cause the previously
transparent cervical products tobecome opague
as they pass through the vagina.

Acute specific catarch of the vagina (gzon-
orrhea), as well as simple eatarch of that
canal, may be associated with the foregoing
affections.

Uiceration of the mucons coat.  Melro-hel-
cosis.  rannlar wleer.  Siuple erosion, abra-
sion and cocorviclion.—These terms have been
severally employed to lir;r:;i;nate certain con-
ditions of the os and eervix uteri, regarding
the nature, frequency and pathological import-
ance of which, as 1s very well known, great
diversities of opinion are in the present day
entertaimned,

The affections of the cervix uteri, which

* Thizs point, under both these conditions, is
illustrated with great fidelity in the coloured de-
lineations of Boivin and Duegiés.  See Atlas, BL L
fig. 4., and PL 11, fig. 6.

1 A descriptive account of some of thesa flmids,
aceompanied by illustrations, will be found in the
paper of Dr. Tyler Smith, in Vol XXXV, of the
Med, Chir. ‘Trans,
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are commonly deemed ulcerative, are admitted
by those who so describe them to posscss
certain characteristic and exeeptional features
by which they are distinguished from ulcers
of other parts. For it is truly asserted,
that * whatever the character of an inflam-
matory ulceration of the cervix the ulcerated
surface is never excavated ; it is always on a
level with, or above the non-uleerated tissues
that limit it, and its margin never presents an
abrupt induration.”™

Further, with regard to the position of
these “sorgs,” two principal circuomstances
have been almost invariably notieed. As
seen by the aid of the speculum, they cither
present the appearance of a red and ;I|}[}:ll‘ﬂl'l-l-!_‘,'
raw surface commencing, within the cervix,
or at the margin of the os tinge, and spread-
ing outwardly to a limited extent over one or
both lips; or they form numerous isolated
red spots, or sometimes depressions dotted
at nearly regular intervals over the whole
surface of the vaginal portion o the cervix,
and varying in size from a pin's head to a
millet seed.

It will aid deseription to take advantage of
these peculinrities for the purpose of arrang-
ing in two groups or classes the various pa-
thological and other states of the uterine
cervix, which severally exhibit the characters
just mentioned. Many of these, however,
when minutely examined, and tested by the
aid of the microscope, so little fulfl the con-
ditions of true ulceration, as to make it appear
that such a term eounld only have been applied
to them under, in some instances perhaps a
misapprehended, and in others a strained, view
of their real nature.

In the first class may be ineluded those
cases in which the fliform papille of the
cervix are in an nncovercd state, and either
of their natural size or hypertrophied ; evers
sions of the cervical mucous membrane ; and
hypertrophic growths of the same. All, or
nearly all the non-excavated uleers, so termed,
are referalble to one or other of these con-
ditions. :

Beginning with the normal variety of struc-
ture alrendy deseribed, in which the central
columnar folds of the cervieal mucous mem-
brane take a |]|:rp[rnd'LL'u|s|r {|'-Il'ct'ti.nilll:__ﬁ:a{.+2-1-.:|.
and after running down to the very margin of
the os tinewe terminate there in o narrow bor-
der, or tuft of fliform papilla, the simplest fTorm
which has been viewed as abrasion, excoriation,
or ulcer, is thus produced. The velvety pile,
constituting one of the most common features
of psendo-ulcer, being formed by these shghtly
prominent papilla, fringing the margins of
the os,

In a more marked degree of the same con-
dition, instead of a narrow line or margin, a
broader ereseentie ]mtuh of uncovered Glitorm
papillze extends outwardly over cither or both
lips. The papill are gathered into little
groups, whose appearance, when magnified
by a common hand lens, may be compared to

* J. H. Bennet, fee. cil. p. 79.
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miniature wheat-sheaves heaped together.
Each papilla is perfectly free and possesses
its own proper epithelial coat.®  This little
group, which may cover half the circom-
ference of the cervieal lip, is encircled or
semi-encircled by a thin non-clevated margin,
where the ordinary pavement epithelium co-
vering the rest of the cervieal lip terminates.
There is no appearance of any loss of tissue
here, bevond that oceasioned h]_.' the absenee
of a portion of that dense layer of epithelium,
which, like a sheet cast over the papille,
usually invests them, as far as the inner bor-
ders of the cervical ]i]'m:1 with one common
covering, in addition to their own proper
Ccoat.

These papil];,'e may retain their normal slEe,
or they may be hypertrophied. On account of
the large number of capillaries which they
contain, and from the cireumstance that they
are uninvested by vaginal epithelinm, they
present a Horid amd often turgid aspect,

When such a part is brushed over with
nitrate of silver, & line of  demareation is in-
stantly produced,  the mucns  entangled
among the naked villi is coagulated, and a
clowd of white chloride of silver is precipi-
tated mmeng them, while the parts adjacent
which are covered by pavement epithelium
are less affected, and exhibit only a pinkish
white opalescence, that contrasts with the
dead white within, and  with the abruptly
marked border of the epithelial edge.  In
this way is produced another effect commonly
quoted as a test of :|14:':-mlinn.'|]'\

Those bolder and more marked prrojections
of a florid red eelour which begin alse from
the inner margins of the os, and spread out-
wardly, looking like granulations, consist of
liypertrophies of pre-existing structures inter-
mixed occasionally, though more rarely, 1 be-
“l’."\.‘L‘, with ]Ii'ltl!ﬁll}',_'rlful new formations.

Such hypertrophies are chiefly the follow-
ing, viz. eversion of the cervical lining as
described at p. 693, ; hypertrophies of the
erested folds of that membrane, which when
everted, enlarged, and inflamed, constitute the
condition termed * cockscomb granulation ; ™
and lastly, distended and elosed muciparous
follicles gathered in groups around the os and
intermixed with the h_].'[:r:l‘tl‘upl'liml structures
just noticed,  These latter add to the irre-
gularitics and nodosities of the surface, and
tozether with fissures formed Ly :Jf_-cpcued
matural folds, and varicose distensions of ves-
sels, constitnte the more irrcgular forms of
hypertrophies which have been termed ulcers.

The second class of psendo-uleers termed
commonly aphtha and granulations, viz. those
which are dotted at r:-gnlnr intervals over the
Ii]ns ol the cervix, but are often more endor-
ing than herpes, and do not vsually in their
progress coalesee as |1r_"r|u:ﬂr_' spota when con=
liguuus alimost :im-m"l::h'l_-,r do: these consist of

* Regarding the nature of this coat see p. 639,

1 Precisely such an effect may be produced apon
mmeus  seraped  with a piece of glass from the
tomgue, and touched with argenti nitras,
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enlarged muciparous follicles*, which in three
different conditions or stages correspond with
three varieties of psendo-uleers of the aph-
thous kind. In the first variety the follicles
are closed and project like miliet sveds above
the general level of the cervix.  They contain
a little glairy fAuid, and may be compared to
the distended closed follicles deseribed at
p- 640., as occurring within the cervical and
utering cavities, They are almost always
placed at sueh regular intervals apart, that
they must be regarded as natural structures
enlarged, rather than as pathological new for-
matioens.,

The second variety consists not of closed
but open follicles similarly arranged.  Within
and at the bottom of many of these may be
seen the filiform papille enclosed, cup-like,
and resembling the stamens in a half opened
flower. Similar follicles to these oceur some-
times within the cervix under ordinary circum-
stances,

When these papillze become hypertrophied
and sprout out above the cup-like level of the
contaning follicles they form forid-looking
and elevated spots resembling granulations in
appearance, and these constitute a third va-
riety — the " granulations simples sans ulce-
rations" of Pichard f

The foregoing examples have been here
passed in review for the purpose of illustrat-
ing the principal anatomical and pathological
conditions of the uterine cerviz, which when
viewed by the speculum during life exhibit
appearances that are regarded by many ob-
servers in the present day as affording un-
mistakeable characteristics of uleeration, With
this object they have been here grouped to-
gether, but they do not form a class ; many
of them indeed have no pathelogical relation-
ship, and to few can the term ulceration be
regarded as appropriate.  In order, therefore,
to eliminate from the category those condi-
tions which have no title to be considered as
ulcers, it is needful to apply to them the test
of & definition.  With this view, and also for
the purpose of avoiding the confusion which
from the time of Hunter downwards has at-
tended the employment of various terms for
the designation of ulcerative processes, of
those at least by which the particles of open
or exposed surfuces are removed, it may be
well to adopt some such distinction as that
proposed by Mr. Paget, namely, to regard as
abrasions or excoriations those conditions in
which the elﬁth:rlimn ar l,'p'ttll:rmi.li of an in=
Hamed part 1s alone removed, and those only
as uleerations n which the removal extends
further to the vascular or proper tissues be-
neath the epidermis.}

Judged by this test, there may be excluded,
first, all those apparent sores which, begin-

* See p. G40,

1 Execellent representationz of the varieties de-
serili=d above will be found in Boivin and Dngés”
Atlas, pl. 25, 27, and 3%, and in Pichard, Bal.
des Femmes, pl. 3.

I Burgical Pathology, vol. i p. 4150

ning invariably from within the margins of the
os, and appearing to spread outwardly more
or less over the cervical lips, present a florid
and often granular aspect, and being on a
level with surrounding parts, and without de-
hinrte edges or raised border, fulfil all the con-
ditions commonly assigned to ulcers of the
utering neck,  These, almost without excep-
tion, consist of the inflammatory conditions
already described as hypertrophies and ever-
sions of the cervieal mucous membrane. The
apparently raw surface exposed to the eve is
not usualy any portion of the outer cervix,
but the swollen inner surface of the walls of
the cervical canal now everted and brought
into view, just as the interior of the lip is
brought inte view in common strumous
thickening about the mouth. The margin of
this apparent uleer is the normal boundary of
the os, or line of demarcation between the
vaginal amd eervical mucous membrane, now
disturbed and thrown out of its natural place.
The granulations upon this surface are the
thickened and infamed papille, follicles, and
ruze of the cervical canal. The edges are not
raised beeause they simply form the boundary
between the vaginal and cervical epithelium,
and the centre 15 not depressed, because there
1s no erosion nor any loss of tissue,

These conditions of the uterine cervix in
respect of their true pathological relations
are exactly allied, in their different degrees, to
the inflammatory conditions of the eyelid
termed respectively Lippitudo, Ectropion and
granular lid. Both are attended by like
hypertrophies of structure and corresponding
depravements of their healthy secretions.
Both are reduced to their normal condition
by similar or even identical methods of treat-
ment, and both are alike entirely removed from
the category of uleers.

Next to these may be enumerated the con-
ditions of the uterine neck which are distin-
guished by loss instead of hypertrophy of
tissue.  When this loss consists solely in de-
tachment of epitheliom the term * epithelial
exfoliation™ appears to be a more appropri-
ate designation and preferable in many re-
spects to “ excoriation or abrasion,” — terms
which scem to imply something of violence
in the mode of production of these conditions.

Exfolation of the tesselated epithelium
covering the vaginal portion of the cervix ap-
pears to take place under some circumstances
with great ease. In uterine catarrh for ex-
ample, this shedding of epitheliom com-
mences at the borders of the os, and extends
outwardly.  Or it may involve the entire
epithelinm of the vaginal portion of the cervix
together even with that of the vagina itself,
these being sometimes thrown off like a cast.
In such cases, a fresh epithelium is formed
beneath the old one that has been detached.®

But if the epithelium is not renewed the
villi remain denuded. This condition may be
precisely imitated after death by maceratin
the part for a few days, and then peeling o

* Bee also page TOT. and note.
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the epithelial covering. And it is probable
that profuse discharges lying in constant con-
tact with these parts during life may similarly
assist in softening and detaching this struc-
ture. But it is deserving of consideration
that the |mpi]la: of the outer surface of the os
by this uncovering are merely reduced to the
same anatomical condition as those of like
form within the cervical canal.  Whether this
deprivation of a natural covering usually found
here renders the villi of the outer eervix, which
are probably specially senticnt structures, more
suseeptible ot irritation, particularly when in
a ||_'|.'pertrulr||1r;!d state, is o matter for consider=
ation that would extend the present inguiry
beyond its proper limits here,  But it 15 pro-
hﬁit!lf.' that in this way may be explained those
constitutional and local erethisms which often
accompany fanlty states of the uterine cervix ;
and which have led to such conditions being
invested with a desrec of importance often in
excess of their true pathological value.

But the villi may be found in some speci-
mens denuded of vaginal epithelium, yet with-
out any evidence of inflammatory or other
changes. Such a part may appear quite na-
tural. The villi upon the cervical lips, and
those within the canal being in every respect
identical and alike natural in appearance, so
that the strictest microscopical investigation
may fail to detect any difference between them.
The examination of such specimens has satis-
fied me that the vaginal epithelium does not
always normally terminate precisely at the
inner borders of the uterine lips, but may cease
at some point short of this.*

In the third place are to be noticed those
cases in which the process of removal extends
to tissues deeper than the epithelium, i e to
the villi, the vascular and Abrous, and other
tissues, The removal of such tissues here
nm:u:wrily sroduees excavation with definite
borders, and all the characters of a true ulee-
ration. Ulcers of the uterine cervix exhibiting
these features are almost exclusively either
gyphilitie, phagedenic, cancerous, or cancreid,
and such as occur upon the surface of a pro-
lapsed wterns. They are seldom, 1 beheve,
scrofulous, and more rarely if' ever do uleers
occur upon the uterine neck as the result of
Simp]u flammation, l'lﬂﬁlli:'lg the conditions
that would entitle them to be admitted into
the eategory of true ulcerations.

Distensions of the wlerine ecavity, by quuid
or gascous contents, constitute the affections
termed respectively hydrometra, hamatomeira,
and  phigomelra.  These collections result
usually from narrowing or atresia of some
portion of the vagina or cervix, wherchy the
natural or morbid seeretions of the uterns
become pent up in its l_‘kl\'i.I'.J', They are
generally accompanied by hypertrophy, but
sometimes h:.r ﬂtruph_}' of the uterine walls,

* Bome of these morphologicnl varieties hawve
Been described in a preceding page; and such, to-
gether with many of the hvpertrophies already
noticed, have lLesn repeatedly subontied to me
during life as examples of ulcers of the uterine neck.
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Hydrometra results usually from a combina-
tion of chronic uterine catarrh with oblitera-
tion, absolute or relative, of the lower uterine
orifices.  Such obliteration, for example, may
be caused by chronic disease of the cervix, by
the presence of a submucaous fibroid or a cer-
vical polvpus obstructing the cervical eanal,
or by the pressure of an c|'||urg!:tl neighbour-
illg viseus, as the ovary ™, or of a chronic ab-
seess. I, with these or similar conditions,
uterine eatarrh eo-exists, the seeretion from
the mucous membrane collects in, and gradu-
ally distends, the cavity; the walls of the
uterus becoming at the same time hypertro-
phied, er sometimes atrophied.+ The fluid
which accumnlates in such cases may be thin
and watery, but it is more often puriform, and
in some instances, as in Dr. Hooper's ex-
ample, which resulted from the opening of an
abscess into the uterine cavity, it consists of
pure pus. To these cases, the term pyo-melra
would be perhaps more appropriate.  Collee-
tions of these kinds amount usually to several
ounces, or may reach one or two pounds. The
uterus enlarges to the size of a hst, and, in
rare exanmples, to the bulk of the gravid uterus
at term]  Pure hydrometra, i e. without
hmatometra, ean only oceur alter the cli-
macterie period, or in combination with ame-
norrhoes,

When the inner and outer os uteri are both
closed, and the cervieal and uterine cavities
are at the same time distended, the organ re-
sembles an hourglass in form.  This consti-
tutes the wferws Semmeratus vefularum  of
Mayer.

Hydrometra is to be distinguished from
hydrorrhees nwteri, in which there is no ob-
struction, but a continual escape of a thin,
watery fluid, often to a lorge amount.  This
candition, which may oceur both in the unim=
pregnated and gravid uterus, is apparently
{!upul]ds:nl upon CRECESIVE u.utiwil::.' of the fol-
licular structure of the cervix, and may be
viewed as a coryza of thiat _]Hil'-h

Hematomelra consists n a collection of
bleod, usually menstrual, in the uterine eca-
vity. It is commaonly associated with atresia
of the vagina at some point, gencrally at the
orifice, as when the hymen is imperforate, or
when the orifice has become elosed by inflam-
mation of the valva in t!arl}' inﬁqmr}'. Umndler
these circumstances, when the menstrual age
arrives, the fluid, for which there is no outlet,
collects in, and distends, the cavity of the
uterus, whose walls at the same time become
hypertrophied, as in pregnancy ; or occasion-
ally attenuated, as in the case of hydrometra
just stated, The fluid, which is gencrally
dark-coloured, and of the consistence ot treas
cle, may, if not artificially evacuated, escape
spontancously in various ways, viz. into the
abdominal eavity, by travelling along the ovi-
duct:j, or tlu‘uugh lacerated or uleerated oper=

* Seanzoni, foe. it p 165,
T Hooper, Morbid Anat. of Uteros, pl. 111
I Case. Dr. A, T. Thomson, Med. Chiv. Trans,
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ings in the uterine walls ; or, il previons ad-
hesions are formed, the Auid may escape by
the vagina or rectum. Immatometra may
aceur also in certain malformations of the
uterus, as already described (p. GS0.).

Plysometra, Preannaloss s, !_ymp.rmj.‘q:—s nlert,
—This affection, known to Hippocrates* and
Aretmust, consists in a collection of air in
the cavity of the uterus, which makes its
escape from time to time by the vaging, with
or without explosion. The air may be dry, or
accompanied by more or less Auid ( physonicira
Bumida), [In ordinary cases it is inodorons,
but cccasionally it possesses a most offensive
odour.  In these latter cases | physowclra
prulricda), the gas appears to be generated by
decomposition of some substance within the
uterns, as a putrid fetus, the remains of a pla-
centa left in utero, and the like, while the
peneration of an inodorous gas, on the other
hand, without the presence of any such sub-
stances, within the IEEFE, can {‘|:||.|_1|.r b com-
pared with those sudden developments of air
in the stomach and intestines which often
take place in hysterical women.

Hydatids.— A case of acephalocysts within
the ovary has been given at p. 58+, but this
is so rare an alfection of the uterns that no
anatomical collection, 1 believe, in this city
contains an example of it.  Rokitansky’s
olten-quoted case] appears to be the only
certain instance of acephalocysts in the ute-
rine cavity which pathologists in the present
day are able to adduce.

In the * Lancet™ of 1840, vol. i. p. 691, a
case is reported as one of uterine hydatids,
the nature of which is not very elear.  That
they were not acephalocysts (echinococcus
vesicles) may be mferred from the deseription.
This case, which is quoted here as an example
of the more doubtful instances of hydatids,
was probably one of interstitial pregnancy (sce
p- 621.) combined with the vesicular degene-
ration of the chorion deseribed in the next
parvagraph.

Those vesicular masses and groups or strings
ol watery vesicles, ﬂllh‘::i}' termied it_\'ih!.tids,
which are so frequently expelled from the
uterus accompanied or preceded by abundant
serous discharges, combined with rapid dis-
tension of the abdomen and some symptoms
af pregnancy, consist III'I'I.'HT;:II'IIJ,‘ of moniliform
enlargements of the villi of an imperfectly de-
veloped chorion or placenta.

It is almost needless to observe that the
presence of a true chorion stracture, which
these substances invariably exhibit, even in
their most degenerated and abnormal forms §,
constitutes unquestionable evidence of a prior
act of impreznation.  Connected with these,
when the degeneration is not much advanced,
may be sometimes found an embryo  per-

* Dz Marhia Mulicrmm,

T De Cansis et Signia Morb, Diutorm.

I Loe. cit. vol. . p. 291,

& For deseriptions and illustrations of these stroe-
luTir!_.:-Jﬁm: Wedl, Pathological Histology (Syd. Soe.),
pe lia.

fectly or incompletely developed®, but in
higher grades of this abnormal state the em-
brye invariably perishes or is unformed.

Narrowing and obliteration of the wierine ca-
vily, Atresia.—The defects which come under
this head way be either congenital or ae-
quired.  They may consist in a simple nar-
rowing, or stricture of the cavities of the
uterus, or of the apertures leading to them, or
in a {'Ullllﬂctc abliteration of some or all of
these.  Probably most of the cases of atresia
which do not originate in the walformations
already deseribed, have resulted from the or-
ganisation of the products of inflammation
affecting these parts.

Obliteration of the erfernal oz wferi, either
partial or complete, is the most common of
these conditions. In minor degrees, where
the form of the parts is not lost in adhesions
with adjacent structures, the os is found closed
hy narrow membranous threads or bands,  IF
the closure is not complete, pregnancy may
ensue, but labour is obstructed, and the original
seat of the os is then with difficulty traced, or
it cannot be found.

The cervieal cana! may be entir;;'l:,‘ oblite-
rated by the formation of fibrous tissue, in
which smooth muscular ibres have been some-
times found,

Obliteration, or narrowing of the fwer nle-
rine orifice, may oceur in the progress of senile
atrophy, or as a result of the same processes
that canse obliterations lower down,  All the
foregoing atresise may result in the collections
of fluids within the uterine cavity recently de-
seribed.

I.ﬂﬁl]_‘.", the f“ril'l.'t'-‘_y q,l"m-t' nlerine Eimf_'rl,r ||:|:|:|.r'|:|e
s0 completely closed that no trace of it can
be found.  Such an example is delineated in
Pl. 13. of Boivin’s and Dugis’ Atlas, which
vontainsg also the fRgure of another uterus,
the original seat of whose eavity is indicated
only by a narrow triasngular band of white
tissue nearly as hard as cartilage.

Pathologic condilions which may involve se-
veral of the uwlevine tissies,

Caneer.— The two main disorganising pro=
cesses by which the structure of the nterus is
metamorphosed or disintegrated and ultimatel
more or less destroyed, are those under whic
cancer and fibroid are respectively developed
in its tissues.  OF these, regarded as destrue-
tive agents, cancer ranks second in point of
frequency, but first in potency.

Caneer occurs in the uterns as in the l_}‘i.':_“"i[-,'li,
unider the three principal varicties of encepha-
loid, seirchous, and colloid.  Buot while in the
latter organ colloid as a primary disease is
certainly more common than either of the
other two ; in the uterns, on the other hand,
both scirrhons and eolloid are rare, while ence=
phaloid constitutes the chief form under which
cancer 15 found,

The development of cancer may undoubt-
edly commenece in any portion of the uterus,
bt the number of mstances in which it occurs,

* Granville, Graphic Illnstrationa of Abortion
pl. iv. and v,
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first, in the cervix, and especially in the va-
ginal portion, is so preponderating, that this
Ly be rc.gur;led T ||'|u.||]1_1,l' the seat of Orlgin
of uterine cancer. o

The comparative rarity of opportunities for
examining uterine cancer in the incipient stage,
has limited to a certain extent our knowledge
of this part of the subject.

The cervix in the incipient stage, smooth,
tense and hard, or exhibiting upon its surface
here and there knotty projections, is found
upon section to have its tissues infiltrated in
mrts by the cancerous structure, which differs
in the character and relative pmporti:ms of its
clements, according to the form which the
cancer assumes.  In the medullary variety a
white cream-like or lardaceous semi-fluid mat-
ter, composed of the usual cancer constituents,
is found interspersed among the meshes of a
loose reticulum, in the solter portions of which
few if any of the normal uterine fibres can be
traced. The larger preponderance of the en-
eephaloid matter, compared with the fibrous
stroma, occasions that semi-clastic feel which
the part early acquires, and at the same time
constitutes the main difference between en-
ccplm'luili and setrrhous cancer,

In the seirrhous or fibrous variety the
greater hardness of the structures is depend-
ent upon the presence of a large proportion of
a coarser fibrous stroma, composed of dense
white fibres, the minute interspaces of which
are occnpyied by a gl‘(‘.}'ish or reddish solter and
often |:null|1_'|.I substance, which may be obtained
by seraping, or may be squeezed from the part.
In the barder forms of scirrhous but little Huid
is so obtainable ; but in some specimens here
and there, solter portions are found from
which a fluid cream-like matter exuwdes, dif-
fering in no respect from the pulp of ence-
phaloid cancer. These and the softer portions
obtained by seraping are composed of cancer
cells with ||Iulr,'4_'|:|ll,1;,, grumlli:..‘;,, and disinte=
grated fibrous tissue.

The irrezular nodulated projections oe-
casioned by the unequal development of the
cancer structure rapidly increasc in the en-
cephaloid variety, and the cervix becomes
much enlarged. The surface of the more
projecting portions becomes florid and vas-
cular, and these portions pass first into ul-
eeration by thinming and absorption of their
mucous covering, The creamy or cheese-
like contents of these tuberculated portions
then EsCape, amd I!l:'lllg sometimes of a2 yel-
low colour may be mistaken for tuberculous
matter,

This stage is followed by the formation of
one or more corresponding uleers upon the
outer cervix, which coalescing destroy the
remaining portions of the mucons membrane,
anid e ing up the cervical canal, convert
it into an irregular funnel-shaped  cavity,
bounded below by hard rugzed margins, Oy
l‘ungmm vascular growths, frable and umﬁlj'
bleeding, sprout from the part and entirely
destroy its natural configuration. A yellow
or greenish-brown sanious discharge, of a
highly fetid cdour, mixed oceasionally with

5]

florid blood and ultimately with fragments of
putrid tissue, dates from the commencement
of uleeration, and increases in proportion to
the extent of surface dcnu:IcJ, The frag-
ments of putrefied tissue which hang from the
ulcerated surfaces, and oceasionally pass away
in the discharges, consist mainly of connec-
tive tissue fibres, which are more slowly dis-
integrated, stained of a dirty brown colour by
infiltration with decomposed blood.

By these disintegrating processes both lips,
and finally the eervix itself, are destroyed and
removed ; the caneer structures being con-
tinually deposited in advance of the nleera-
tion, while the fundos amd even the '|H::|:i_'i' of
the uterus may still remain sound. In like
manner canceronus deposits take place in the
fibrous tissue surrounding the uterine neck,
and u‘tr.ar_'lliug it to mljslt'i‘:nt parts. Thus the
uterus becomes fixed in the pelvis, and at the
same Hme a way is puvml for the further ex-
tension of destroctive uleeration, by which
first the Lladder sl then the rectum are
penetrated, and the discase further extending
down the vagina, the whole is laid open into
one ulecerous clonca (fiz. 479.). II life is

Fig. 479.

Cancer of the neck of the uterns (u), extending

to the bladder (&), rectum (r), and npper part of the
vagina (v).  (Add Nas)

maintained bevond this point the pelvis be-
comes lined with cancerous matter, and, the
peritoneum inflaming, all the adjacent parts
become agglutinated together, until finally the
ulecration may extend into and lay open the
pg:ritmmnl cavity itsell,

The penetration of the bladder carlier than
the rectum, which almost uniformly ohtains, is
explained by the different modes of connexion
of the eervix with these two parts.  Since
nothing hut fibrous tissue intervenes between
the bladder and the anterior eervical wall
{ fiz. 426G, & 6 and 433 #), the eancer elements
are readily deposited, and extended n this
direction, while the posterior wall being se-
parated from the rectum by o double fold of



700 UTERUS AND ITS APPENDAGES.

peritoneum (fig. 426. 433. ¢). the cancer mat-
ter does not so easily penetrate through this,
not at least until adhesions have formed. ®

But cancer may commence in the fundus
or hody, instead of in the cervix, although
this is rare ; or it may extend to the uterus
from the ovary. In this way extensive dis-
organisation of the a |jm.‘eut parts may oeeur,
the cervix remaining intact.t

Cancer, when thus developed, especially in
the encephaloid variety, assumes often the
form of distinet masses or tumours, rather
than of an infiltration of the tissues.

These tumours may be imbedded in the
uterine walls, or form numerous irregular
rounded and sometimes pedunculated masses,
variously attached to, or projecting from their
surface. O the other hand such a distinet
miass formed in the substance of the utering
walls, or beneath the mucous membrane, may
in the course of growth push the latter before
it, and, subsequently acquiring a stem, may
fill the uterine cavity or ]larutrul.il: into the
vagina, and constitute a malignant pelypus.

In most eases of uterine cancer the uterus
is the primary, and except in those instances
where the discase has spread by direct ex-
tension to adjucent parts, it may remain
throughout the sole organ attacked. Or
uterine cancer may be associated with like
formations in the stomach, mamma, ovary,
&c., and be developed concurrently with or
consecutively to these.

Cancroid.  Fpithelial cavecer.  Canliffewer
excrescence.— Caneroid of the uterus is lis
mited in its commencement to the vaginal
portion of the cervix, and presents the follow-
ing principal varieties. It may appear under
the form of papillary grewths, resembling con-
dylomata, which spring from the mucous sur-
face, and form little compact masses that
gradually, by the growth and elongation of the

apille, become soft, pulpy, and brittle, and
- easily bleed on being touched.  After a time
a basis of cancroid is developed in the cervical
tissues, or the papillary growth uE[:eara‘ upon
a larger scale, forming a hard, knotty, and
hirittle mass, which grows with tolerable ra-
pidity, and ultimately more or less fills the
vagina or protrudes from the valva.  In form
the growth often resembles a cauliffower, to
which it was likened by Dir. John Clarke. The
surface is of a bright flesh colour, and is
covered with small projections or granules.
These again are united into larger masses or
lobes, set upon short and broad stems, that
ultimately coalesce into a common basis
formed by one or both lips of the cervix,
The whole tumour has a certain firmness and
soiudity ; but the superficial granules are so
brittle that slight handling causes some to
break awayv, a free hamorrhage resulting. Or
the cancroid, after being developed in and
beneath the mucous membrane of the cervix
in the form of little granular masses, gradually

* Dr. Wost is, T believe, the only authior who has
hitherto pointed out the true cause of this difference.
T See case, po H98.

breaks through the surface; while in the
course of time uleerations form upon the
most prominent portions, and these coalescing,
while increased {Icpusits of cancroid take
place in the sublying tissues, which in turn
are also destroyed, a sore, more or less ex-
tensive, is formed that in its further aspect
and progress very nearly resembles encepha-
loid cancer,

Regarding the structure of these cancroid
tormations, they are, according to Virchow,
at the commencement simple papillary growths,
and later assume the characters of cancroid.
At first they appear in the form of small vil-
lous projections from the surface, composed
of an outer very thick layer of peripheral
epithelial plates, and an inner one of cylinder
ephithelium, the interior of the villus consist-
ing of large blood-vessels. ‘These vessels are
chiefly colossal thin-walled capillaries, which
cither form simple loops at the extremities of
the villi between the layers of epithelium, or
:'allllif':,' in f,'ulllpul.uld lf.:up:i over the surface,
or lastly, present a retiform arrangement.
The great size, tenuity, and superficial posi-
tion of these vesscls explains the profuse dis-
charge of watery fluid, and frequent bleedings,
which constitute such ai'lrikin_q features in the
progress of the cauliflower exerescence, as
well as the entire collapse and almost total
disappearance of those tomours after death,
so that only slight traces of them are found
Off pOsU=TNOrTem eXamination,

At the commencement the papille are
single and close-set, so that the surface, as
Clarke deseribes it, 1s merely granular. The
peculiar canliflower form is occasioned by the
branching of the papill®, which ultimately
form fringes an inch in length. After this
superficial process of growth has continued
for a certain time, cancroid alveolar spaces
begin to be formed at the base, between the
fibrous and muscular layers of the organ. At
first these appear as simple spaces, with
epithelial contents, but later are found alveoli,
from whose parietes new papill spring,
which also become ramified, constituting
arborescent proliferous growths,

Corroding wleer.— Here may be noticed an
affection of the uterine cervix, whose exact
|]:||lhuh:giru] relations have not been deter-
mined with sufficient accuracy. The corred-
ing uleer, first described by Dr. John Clarke,
and compared by Hokitansky to a phagede-
nic (cancerous) sore of the skin, differs
mainly from cancer in the absence of a cancer
basis, or of cancerous infiltration of adjacent
tissues, while it resembles the destructive
march of cancer in its mode of gradually dis-
integrating, and destroying the os and cervix,
and even portions of the body of the uterus,
and extending to the bladder, rectum, and ad-
jacent structures. The characters of this
ulcer are those of a ragaed, irregular-margined
sore, with a brownish or greyish base, from
which issues a thick purulent or copious
watery secretion.  The marging and base may
be thickened by inflammation, but there are
no granulations,
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Upon the question of the nature of this
form of ulceration Foerster gives a useful
hint. After describing a case which fell un-
der his notice, and where he could find no
traces of either encephaloid or epithelial can-
eer in the base of the uleer, he mentions
another which also to the naked eye ap-
peared to have no cancerous basis, and yet
on microscopic examination the entire base
of the ulcer, to the depth of a line, was
found to consist of cancer structure.®  May
not the thinness of this layer, by limiting
the pabulum which feeds the progress of the
uleer, explain the slow advances of the latter
observable in some cases of corroding ulcer ?

Tuberele rarely effects the uterus, and still
more rarely is it a primary discase of that
organ.

Tuberele of the uterus exhibits the follow-
ing pecoliarities, The tuberculous deposit is
limired in the first instance to the mucous
membrane of the body of the organ.  Here
it oceurs either in the form of tuberculous
granulations, isolated or collected in groups,
or more often as a uniform infiltration, limited
at first to the mucous membrane, but ul-
mately p::m:-trnting more or less Eil‘.l:EiIi_',’ the
sublying uterine parenchyma, and accompa-
mied by hypertrophy of the museular coat.
In the subsequent metamorphosis of the tu-
bercular formation the infiltered membrane
softens and melts down, so that the cavity
becomes filled by a purulent pulpy fluid. The
tubercular infiltration terminates abruptly at
the inner uterine orificet; or if rarely it
penetrates the cervical canal or appears upon
the vaginal portion, it is then only in the
form of isclated tubercular granulations, which
latter may probably pass into tubercular ul-
CErs,

Tuberculosis of the uterus is usually as-

sociated with a corresponding condition of

the mucous membrine lining the Fallopian
tubes. These latter are found distended and
their canals filled by caseouws tuberculous
matter,

Solutions of Continuily.

Lacevation of the walls of the uterus oceors
under various circumstances. It happens
rarely in the unimpregnated organ, more fre-
Eucnﬂ}' during pregnancy, and most commonly

uring labour.

Rupture of the walls of the unimpregnated
uterus can only occur nnder abmormal condi-
tions of the organ, as from considerable
gmwthﬁ of fibroid, or from great distension of
the cavity by watery, puriform, or sanguineous
fluids, such as oceur in hydro- and hema-
tometra.  See p. GA7,

Rupture during pregnancy may happen at
almost any period, but chiefly during the
latter half, although it may take place even
as carlv as the second month, as from vo-
miting.f Or it may be occasioned by violent

* Handbuch der speciellen pathologischen Ana-
tomie, 1854, p. 315,

+ Haoivin and Dugis” Atlaz, pl. xvi.

1 Case by Collinean, Journal Gén, de Méd, 1308,

01

spasmodic contraction, or from contusion or
sudden  concussion. It is most likely to
happen in the case of the imperfectly de-
veloped uterus, as in the uterus unicornis, of
which a description has been already given
(p- 679.), or in the ease of gestation in the
uterine portion of the Fallopian tube (gra-
viditas interstitialis, p, 621.).

Rupture of the uterus may occur upon
only wvery slight exertion, as m the act of
stooping®, or even without any obvious cause,
as during sleep.t  Most of therecorded cases,
however, of spontaneous rupture of the uterus
have oceurred during labour, under violent
uterine action, combined with some unusual
resistance to the passage of the child, such as
15 occasioned by o distorted or fractured
pelvis, a tumour, an unyielding state of the os
and cervix uteri, or by some malposition or
unusual bulk of the child. It may also oceur
from violence in instrumental delivery, or from
injudicious efforts to turn the child.

The seat of rupture is most commonly the
neighbourhood of the cervix, the laceration
extending very often through the os to the
vagina, or upwards, 50 as to involve more or
less of the body of the aterus. It ocours
oftenest at the sides, less frequently in the
anterior or posterior walls, and least of all
at the fundus.

The course of the laceration is generally
oblique, rarely in the horizontal direction.
It may, however, extend round the whole
circumicrence of the cervix, the lower seg-
ment of the uterns being forced off in a sin-
gle piece, before the presenting part of the
child.t

The length of the rupture may be such as
to admit of the ehild escaping into the ab-
domen, among the intestines, or it may be
only very slight.  All the coats of the uterus
are not necessarily involved. The peritoneum
alone may be torn, numerous rents (40—60)
occurring in this coat, without extending to
the muscular tissue.{

These lacerations occur in most instances
where the uterine tissues are perfectly healthy,
In some coses the walls of the uterus have
been apparently attenuated, the attenuation
being attributed to pressure upon the spine or
pelvie bones, or there has been more or less
evidence of antecedent inflammation near the
seut of the aceident.

Perforation of the uterine walls oceurs in
canecer, { fz, 479.) followed by the establish-
ment of fistulous communications with the
bladder and rectum ; or from penetrating
abscess at the surface of the uterus; or as a
conzequence of adhesions formed between the
uterns and an ovarian cyst, the contents of

* Mr, Glen's ense in the eighth month of gestation,
related by Dr. Merriman,  Synopsis of Diffieult
Parturition, 1526, p. 268,

]’ Blr. lott's case, sixth month. Med. Repository,
vol. vii,

1 Mr. Seott’s esse.  Medico- Chirurgical Tranzac-
tionz, 1821,

§ Trans. for the Improvement of Med. and Surg.
Enowledge, vol, iii.
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the latter being discharged through the uterine
cavity.

Pathological conditions of the Uterus after
Prlurifion.

Trregular contraction, — After tedious and
exhausting labours, or those in which the
uterns has been rapidly emptied, or under
other circumstances which  tend to  the
production of a general or partial atony of
the argan, its |HHHt-[JL{I'L|'IFII contractions are
often imperfect.  The whole uterns may re-
main relaxed and undiminished in size, or o
portion only of the walls may contract while
the rest remain inactive.  From the latter
combination result the hour-glass and other
irrezular forms of the organ when the cavity
of the uterus is partitioned into two chambers,
in the upper of which a part or the whole of
the placenta may be imprisoned. The seat
of coustriction being either near the fundus,
or the centre of the uterns, or the neigh-
bourhiood of the cervix. This condition is
often attended by hemorrhage from the un-
contracted portions ol the uterine walls.

In explanation of these irrezular contrac-
tions, it has been usually assumed that the
contracted portions consist of the fibres that
have retained their vigour, and the relaxed
parts of those that have been exhausted.
Numerous observations, however, have satis-
ficd me that this is but an imperfect and, in
SOTe l'{::iilL‘l‘.lEi, AN Crroneos 'i-lltﬂ'l}rulilﬁnn of
this I}hq_-nm;n:muu, [t:lllpl.':"'ti to 1|u|:l_'ml rather
upon arrested peristaltic action, which may
indeed be, and probably is, the result of ex-
haustion ; not, however, of a particular set of
fibres, but of the g-.mgliuuiu nerves which
especially govern this movement of the organ.
So that the peristaltic contraction in travelling
along the uterus from os to lundus, is stopped
in some part of its course. This explanation
is consistent with the fact that these constric-
tions are not confined to any -&I:l!'::iul rt'giul'l,,
but may occur at any point between the cer-
vix and the fundus, and particularly with the
circumstance that in some cases the con-
stricted part may change its seat, the contrac-
tion being sometimes felt to wvavel onwards
towards the fundus, while the hand is em-
ploved within the uterus in removing the pla-
centa.  Sce p. 673,

Rokitansky describes a remarkable result
of partial contraction, with relaxation of the
rest of the uterine fibre.  When this occurs
at the placental region, the part that gave at-
tachment to the l;l:.u_'un!u Iruillg relaxed 1%
forced into the cavity of the uterus by the
superior tonicity of the surrounding tissues,
and there constitutes a kind of tumour which,
on account of its form and the protracted
haemorrhage that usnally ensues, may be
mistaken for a polypus or a haxmateid
growth. : : :

Retarded and incomplele involufion consists
in an arrest of those metamorphic processes
by which the uterus after parturition is re-
stored to its ordinary condition.  All inflam-
matory puerperal processes are attended by
this condition in a greater or less degree.

UTERUS AND ITS APPENDAGES.

But involution may be arrested without in-
flammatory action, so that the uterus remains
uml:iminislfed in bulk, its fibre uncontracted,
and its tissues unrenoyated for several weeks
or months after labour. The soft flabby organ
is easily distinguished above the pubes, reach-
ing sometimes as high as the umbilicus ; while
its cavity, tested by the nterine sound, may
measure several inches in depth,

Puerperal inflemmelions.—The puerperal or
[rost=partum II'L"III]]IIIE[EI;}]"\.' affections of the
uterus may be noticed according as they -
volve the peritoneum, the proper tissue to-
sether with the blood-vessels and absorbents,
or the lining membrane of the organ.

Puerperal endomelrifis.—Inflarnmation of the
internal surface of the uterus OCCUrS, 45 0 |].|"|-
mary affection of that organ, shortly (within
a few hours or days) after labour. It takes
the form usually of plastic inflammation, whose
firat seat is cither tlru.' surface which has been
exposed by the separation of the placenta, or
certain portions that have suffered njury, such
as lacerations and contusions, cceurring dur-
ing forced or spontaneous delivery. From
these points, the inHammatory action may
spread over the entire inner superficies of the
organ, or it iy involve more or less declﬂ_'p
the urerine parenchyma, and nltimately extend
by contiguity to the peritoneum itself. The
form of inflammation, and the vature of the
exwdative products, exhibit great variations in
different instances, variations which are espe=
clally observable in respect of individual and
epidemic influenees, and are directly connected
with corresponding conditions of the blood te
be herealter noticed.,  Endometrial inflamma-
tions have been accordingly distinguished by
some {mthulugiﬁts. as croupy, dysenteric, ca-
tarchal, amd the like.

The exudations of the fibrinous or eroupons
kind, which are found npon the inner surface
of the inflame:d uterus, exhibit sometimes great
plusticity.  These may oceur in the form of
solated patches, or of more extensive invest-
ments of a dense _\'l_:l]u\\ ish or greenish 1:.r|1:|1]|,
either firmly agzlutinated to, or lyving loosely
upon, the sublying tissues.  In inflammations
ol o less sthenie type, the exudation iz sofier
anel more relatinous, and 15 often intermixed
with serous and purulent fluids, Or the fibri-
nous matter may be wholly wanting ; the in-
flammatory products consisting then entirely
of purulent discolonred and sunious exuda-
tions, which, in cases that have been distin-
suished as putrescence of the uterus, assume
1|:-1|1Hl|}' a gn:n’:nish or dirtj'-l}n;twu coffee-co=
loured aspect.

The condition of the tissues, which are
brought into view by removing or wiping away
the above-mentioned products, exhibits corre-
sponding variations. Beneath the coating of
firm lymph, characteristic of utering croup,
the utering tissue is merely softer and more
spongy, and redder than vsual; but in those
forms of inflammatory action which rapidly
rass into the Jmtﬂ'ilhﬂﬂ stage, the subjacent
tissues become infiltrated and softened , so that
they may be easily scraped away in the form

.
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of a discoloured flocculent pulp. This con-
dition, in its highest degree, where the tissues
appear macerated and deeply penetrated by
the dirty-coloured fluids already described, at
the surlace, constitutes utering putrescence.

[n addition to these products and results
of inflammation, there may be found attached
to the uterine surface fragments of an imper-
fectly detached placenta, or blood clots and
shreds of the deciduons lining, lying free within
its cavity. These, by their decomposition
within the wterus, whose cavity, from the
moment of parturition, has ceased to be com-
pletely closed against atmospheric contact,
Fl.'l'_l,.' an impurtimt_ art in the |}rﬂdlchiul1 of
those septic and other infections of the blood
which appear to form an essential part of all
or nearly all puerperal infHammatory pro-
CeSS05.

Pucrperal meiraphfehiliz.—Inflammation of
the veins of the uterus oceurs most frequently
in combination with, and is, to a certain
extent, secondary to, the conditions last de-
seribed ; but it may occur also as a primary
affection, and continue for a time the chicl or
only morbid state of the organ.  The inflam-
mation is seldom confined throughout to the
veins of the uterus. [t appears to commence
in some of the orifices of the venous sinuses,
which, after labour, terminate open mouthed
upon the inner surace of the uterus, over the
|:lrﬂ-cr:ntul place, and thence spreading through
thosc sinuses which oceupy the uterine walls,
it may extend to the spermatic and hypogas-
tric veins and their tributaries, either upon
one or both sides, and ultimately invelve more
distant vessels,

The condition of the veins in uterine phle-
bitis varics according to the intensity and
duration of the inflammation. The inner
ocoat may be pale or stained with the colour-
ing matter of the blood, It iy have lost s
pelish, or have become adherent to the con-
tents of ti‘h,: vr_'aiail:l, where these are of a solid
nature. The coats of the vessels affected
may be thickened and opake, and the sur-
rounding tissues infiltered by various co-
louring fluids, or soltened amd in a state of
putrescenee.

Regarding the contents of the vessels, these
consist sometimes of firm plugs of fibrine
rougulnh::i from the bload, but more often of
these in a softened grumous state, intermixed
with portions of a yellow grey or whitish
colonr, The interior of such coagula may
consist of & fluid not easily distinguishable
from pus, but resulting from metamorphic
changes in the fibrine, subsequent to its co-
agulation within the vessels. Or the veins
may be distended by & brownish sanies, or a
vellow or greenish yellow viscid pus, so that
jron section of the uterine walls numerous
collections of the latter, resembling separate
abscesses, are displayed.

In the more severe cascs of metrophlebitis
the proper tissue of the uterus is deepl_',* in-
valved, being discoloured snd in a state of
disorganisation and putrescence throughout
its entire thickness ; or exhibiting at different
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points smaller or larger abscesses, the con-
tents of which may have been discharged into
the general I,:H.'i"i.t}',, or lorm ramified sinuses or
fistulaz in the uterine substance. Such ab-
scesses most probably arise from the suppu-
rative  inflamomation extl:mlillg beyond the
coats of the veins, and involving the surround-
ing parenchyma.

Uterine phlebitis is often associasted with
inflammation of  the uterine lymphatics
{ Lymplangivitis).  These vessels, like the
velns, become distended and varicose, and
filled with a yellow or greenish puriforin
fluid, s that their course, T.{lgl"l'.lll_'l‘ with that
of the Fallopian tubes and ovaries, which are
generally conjointly affected, may be easily
traced wto the corresponding hypogastric
and lumbar lymphatie plexuses and glands.

Puerperal meiro-peritonitis, or inHammation
of the peritonesl cont of the uterus, is asso-
ciuted with either or both of the foregoin
affections, or it occurs as the primary loca
l“ri[!lléil':, and sometimes eonstitutes t|'|rm|gh-
out the sole apparent morbid condition of the
uterus. The inflammation may be limited to
the per'il,mu.:ut ::n\.'cring of the uterus and its
appendages, or it may involve that of the en-
tire pelvie and alwlominal rezions.  The mem-
brane itsell, which often exhibits little vas-
cular congestion, may have retained its polish,
or may be covered by exudative products of
‘r'l:l'_}r Ttlt"i'UI.LE I!]IEI.I'E“.'LL"FE- IT‘I.EHI:‘ lllii}' [§TS lllIIJ"
small in amount, and partially distributed, or
abundant sl copious.  They consist of firm
fibrinous concretions, or  softer and more
pulpy yellow or greenish exudations, consist-
g of congulable lymph loosened by serous or
puralent infiltration, or thick purulent fluid,
of semi-fluid matter, or lastly serons or sa-
nious Huids, the latter being olten discoloured
amd rendered turbid by intermixiure with the
belore=mentioned produets, l;::ill:l,‘.l_'i:,‘l]il}' with
fibrinons floceuli and puriform and  sangui-
neous effitsions.

These several pathological conditions of
the uterus, which appear to be incompatible
with the progress of those normal changes in
the condition of the organ that constitute the
process of involution (see p. G38.), are ac-
companied almost invariably by a marked in-
terference with those processes, so that the
act of retrogression is either altogether ar-
rested, or is in a high degree retavded,

The foregoing |1L||:i‘]1nr,'ru| affections of the
uterus exhibit nmumerous points of great pa-
thological interest.  These, even in  their
milder forms, cannot be generally regarded as
purely topical affections, for they commonly,
in their progress, become associated with like
conditions of other and often distant prgans,
whose connection with the original, or at
least prineipal, seat of disease, can only be
explained vpon the hypothesis of a general
dyscrasis of the blood, It is probable that
in some cases, of those, for example, whose
commencement is apparently dependent upon
miasmatic influences, inoculation with cada-
veric matter and the like, a primary infeetion
of the blood precedes the development of the
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topical condition, which may be viewed as the
local expression of the former. In a large
number of instances, however, the affection
of distant parts may be considered as the re-
sult of a secondary blood infection, i e of a
poisoning of the blood by the introduction of
some products from the original nidus of dis-
ease, and [:a-rticul'.l.rly of venous pus and sanies
in metrophlebitis #

The occurrences which immediately ensue
upon the act of Imrlnritian, offer a 1'l':L!.l.I"'|' eX-
planation of the mode in which these and
ﬂ-tllﬂi" extrancons matters My “i'l'i“ necess Lo
the gr:m:ru'l :'il‘L'lll:I'IJ'tlg fluid. For by the se-
paration and removal of the placenta, together
with a large portion of the decidua, the con-
tents of the uterine cayity, consisting of va-
rious pucrperal products now exposed to the
direct influence of the atmosphere, are brought
inte immediate relation H'i.l'l'l. the patent ori-
fice of the wterine veins terminating upon the
p'lm:unl.ul SIHE, Tl'lrmlgh these a E:J]’himi!;
reception of the exudated praducts of inflam-
mation or of septic matters resulting from
decomposition within the uterus, or of in-
fecting matter derived from sources still more
external, ny rl:mlil:r take |J|.a{'1‘:,, amd s0 pro=
duce either the primary or secondary ys-
crases of the blood just noticed.

It is also to be observed that independent
of external sources of a blood dyscrasis,
the latter may be occasioned by an aceumnla-
tion of effete material, resulting from the
arrest of those eliminative processes which
constitute s0 large and important a part of
the act of involution, and arc always more or
less impeded during puerperal inflammation ;
or commonly by a reflux of pus and sanies
formed in the larger venous channels in the
case of metrophlebitis already mentioned ;
while some of the worst forms ol sepsis of the
bload are those which result from deep pros-
tration of the nervous system, occasioned by
exhausting forms of parturition.

The more important associated morbid pro-
cesses occurring in connection with puerperal
inflammation of the uterus, which it may be
NECessary here to I1ﬁticﬂ, consist in exuda-
tions into the larger serous sacs and synovial
bursa, upon the mucous membranes, and in
the parenchyma of various parts and organs ;
amd of deposits within the larger vesscls,
chiefly the veins leading from the uterus, or
in the capillariez of organs often far removed
from the original seat ol inflammation.

The ectfusions upon the peritoneum and
plenra, and less frequently upon the pericar-
divm, consist of fibrinous and croupous ex-
udations, combined often with copious effu-
sions of serous, purulent, or sero-purolent
fluids, the latter bemng, perhaps, often the
result of a breaking down or liquefaction of
the croupous fibrine, and its conversion into a
pus-like fluid. Simlar collections are found
in the synovial membranes of the larger joints,
especially of the knee, shoulder, and hip.
"t‘yhilr: upon the mucous surfaces, particularly

* Rokitansky, ap. eit. vol. ii.
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of the intestines, which are later affected than
the serous stroctures, a less sthenie form of
exudation is usually found, the effusion con-
sisting here of serous, gelatinous, or purulent
exudations (the former contributing largely
to the production of puerperal diarrheea), and
of infiltrations into the mucous and sub=
mucous arcolar tssues,

These werious exudative processes, whose
preference for particular tissues is probably in
part determined by textural peculiarities,
must be considered as efforts to eliminate the
dyscrasial materials from the general blood
mass, and they will continue until the ex-
haustion of the crasis is complete.

The qualitative variations observable in the
products bear exact relation to the nature of
the previous infection, and of the dyserasis
llrisillg out of it. The character and mode
also of the first effusions may materially affect
those which oecur at a later p&riud; for
when the plastic products huve been ver
abundantly and rapidly formed, and the defi-
brination of the blood consequently very con-
siderable, the extensive discharge of the fibri-
nous element leaves the blood so attenuated,
that the serous portion may then speedily
transude through the walls of the capillary
vessels, and in this way are produced those
enormous collections of serous or sero-puru-
lent fluids which sometimes rapidly form in
the advanced stages of puerperal inflamma-
tions, oceasionally with but slight evidences
during life of their occurrence.

OF equal or greater interest are those
associated pathological phenomena which are
connected with :il:::ul:ldur_',l phlebitis, |i:ﬂing s
seat either in the larger veins, or m the
capillary system of vessels. The veins nearest
to the uterus are commeonly first invelved ;
and from this point the inHammatory action
may spread either by direct or interrupted
continuity to more distant vessels, following,
however, the reverse order of the circulation ;
or it affects vessels remote from the original
seat of inflammation, as in the capillary con-
gestions, and inflammations of distant parts
Iu'mluciug the lobular inﬁm;:t'Lt:al'lea,l and in more
pdvanced inflammatory stages, the so-called
metastatic abscesses and sloughs of various
orzans and tissues. The obstruction to the
circulation arising in these cases [rom coagu-
lution of Gbrine within the vessels, and viewed
by some pathologists as the cavse, and by
others as an effect ml]_].' of inflammation, may
be perhaps regarded as a provision for limiting
the spread of the infeeting fluids, and pre-
venting, to @ certain extent, their introduction
into the general eirculation.

In the larger vessels, especially in the veins
nearest the |mim of |1rim=1r_f 'mﬁ.'l!ﬁl}n, the
fibrine is found under varicus conditions of
cmlgulatinn. ﬁ:rminj; |n|}g :’:_}'lil'l[ll'il:'u.]. plugs,
as in crural phlebitis, or shorter clots, whose
red coloration depends upon the degree in
which the blood corpuscles may have been
incorporated in its several laminge, or their
paler yellow celour, upon the absence of the
same, and the consequent greater purity of
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the (perhaps effused) fibrine. The centre of
these coagula may be found softened, and
containing the creamy pos-like fluid which
results from the molecular disintegration and
liquefaction so commonly observed in fibrinons
clots. Frequently the clots are of a less
cousistent texture, being of a dark brown or
chocolate colour, or reduced to the con.
sistence of a soft pulp. The coats of the
veins may be thickened and adherent to the
contained coagula, or covered by fbrinous
laminge or merely blood-stained, or pre-
senting no deviation from the natoral state.

LIGAMERTS OF THE UTERUS.

These terms are applied to several dupli-
catures of ’ptﬁtancum, containing  varinble
quantities of fibrons and muscular tissue,
which serve to connect together the uterus
and its appendages and to limit the motions of
these parts within the pelvis. They are dis-
tingui:ihed as the broad, the ronnd, the wero-
sacral, and the wiero-vesical ligaments.

The broad ligament.— The fold of perito-
nenm in which the uterus is contained, alter
investing the fundus and anterior and posterior
walls of the organ, passes off laterally in the
form of a double lamina that extends from
ench uterine border horizontally outwards as
far as the sides and base of the pelvis, to which
it is attached. Thus a vertical septum is
formed, which divides the cavity of the pelvis
transversely into two chambers; the anterior
and shallower one coniaining the bladder, the
posterior and deeper holding the rectum and a
portion of the small intestines. The uterus
occupies the middle of the septum, while the
lateral extensions of it form the broad liga-
meené of either side.  Figs. 368, and 404, .

Attached to the upper border of the broad
liament are three folds, termed lesser wings.
"ﬁ:; central and superior of these, which is the
largest, contains in its free falciform edge the
Fallopian tube, and at its base a portion of the
;m.'fm.'arium. It has been nl]‘::mi_].' deseribed as
the mesentery of the tube. The smaller pos-
terior fold invests the ovary together with its
proper lzament ; while the third or anterior
fold is inclined obliquely towards the body of
the uterus, and constitutes the covering of the
round ligament. Between the laminge which
torm the principal or lower portion of the broad
ligament, as well as within the alwe, are found
the blood-vessels, lymphatics, and nerves which
supply the uterus and its appendages, together
with a variable amount of fibrous and un-
striated muscular tissue that serves to connect
the alminz together.

This structure should be regarded as a me-
sentery rather than a ligament of the uterus,
It serves to invest the uterus and its appen-
dages with a common peritoneal covering, and
to protect these parts and attach them to the
pelvis, as the mesentery attaches the intestines
to the spine ; while the interspace of the folds
suffices for the cOnveyance of vessels and
nerves. The resemblance to a mesentery is
more obvious in the bicorned and intestiniform
uterus of the mammalia generally, as well as

Supp,
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of many other vertebrata in which it forms
the wmesomwelrinn,

The utero-sacral figamenis.— From the pos-
terior wall of the uterine neck two falciform
folds of peritoneom  procecd towards the
rectum.  These are most easily seen when the
parts are stretched. Between them lies the
depression of variable depth known as the
retro-uterine pouch, or spaee of Douglas,
When the peritoneum is removed, these folds
are seen to be oceasioned by two correspond-
ing bands of fbrous tissue, extending from the
substance of the cervix backwards towards the
sacrum, to which they are attached. Their
strength varies considerably in different sub-
jects ; so that when not much developed they
may be overlooked., The importance of these
lizaments, or rather fibrous bands, has perhaps
not been generally sufficiently appreciated.
From their position and connections it cannot
admit of doubt that they are intended to re-
strain the motions of the uterus, — to prevent
it from being forced upwards in the act of con-
junction, and especially to limit the descent
of the organ in erect postures of the body.

The utero-vesical tgaments.— Opposite to
the point of junction of the body and neck of
the uterus, where the peritoneam is reflected
forwards on to the bladder, are commonly
observed two slighter lateral folds, containing
bundles of filwous tissue., These constitute
the anterior or utero-vesical ligaments.

The round or sub-pubic figament : lganen-
fume rofumdum, ﬁgnm.-.'nh.rm wlert teres,— This
ligament consists of a fAattened chord or band
of muscular and fibrous tissue, which, traced
from below upwards, proceeds from the in-
ternal inguinal ring in a curved direction to-
wards the superior angle of the uterus on
cither side, where it is inserted in front of and
a little below the commencement of the
Fallopian tube.  (Figs. 404, and 418.) The
ligament of the right side is commonly
shorter than that of the left : hence it hap-
pens that in pregnancy the uterus more
often inclines to that side.  According to Mr.,
Rainey ®, the round ligament arises by three
fasciculi of tendinous fibres: the inner one
from the tendons of the internal oblique and
transversalis muscles near the symphysis pu-
bis ; the middle one, (rom the superior column
of the external abdominal ring, near its upper
part ; and the external fasciculus, from the
inferior column of the ring, just above Gim-
bernat’s ligament, From these attachments
the fibres [rass hackwards and outwards, soosm
becoming fleshy : they then unite into a
rounded chord, which crosses in front of the
@ ig;mtfic artery, and behind the lower border of
the internal {:h{i:iue and transversalis muscles,
from which it is separated by a thin layer of
fascia continuous with the fascia transversale ;
it then gets between the layers of peritoneum
forming the broad ligament, along which it
passes backwards, downwards, and inwards
to the ]mint of insertion ;l]n-:ul!.' deseribed.

* On the Structure and Use of the Ligamentam
Rotundum Uteri, Phil. Trans, p, 515, pt. 6. 1830,
xE
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The round ligament is composed of smooth
muscular fibre, derived from the uterus, and
arranged in bundles, surrounded by connective
tissue, of striated muscle, continuous with that
of the abdominal parietes, and of blood-ves-
sels, lymphatics and nerves.

The peritoneal covering of the round liga-
ment is occasionally prolonged in young sub-
jects at its lower part through a portion of the
inguinalcanal, where it forms the canal of Nuck.
This is usually obliterated in adults, where the
arrangement of the leadinows part of the round
ligament just described serves to close the in-
ternal ring, and 1o prevent, in a great measure,
the occurrence of imguinal herniain the female.
The persistence of this canal probably leads
to the abnormal descent of the avary into the
labium, constituting hernia of the ovary (e
p. 574.);—an occurrence exactly comparable
with the normal deseent of the testis into the
scrotum of the male.

VAGINA.
NORMAL ANATONY.

Syn. Vulvo-wierine canal.— Thevagina con-
stitutes a flattened eylindroid, extending from
the vulvar orifice to the neck of the uterus.
It lies entirely within the pelvis, between
the bladder and rectum, running very nearly
in the direction of the axis of the pelvicoutlet,
but having a .5light curvature forwards, The
orifice of the vagina is bounded anteriorly
by the vestibule, laterally by the nympha, and
posteriorly by the hymen. The upper or blind
extremity, termed the fornix, receives the va-
ginul portion of the uterine neck, which is not
placed exactly at the termination of the canal,
but apoears as if it were let into its upper
wall ( fiz. 433.).

Dimensions —The vagina is capable of con-
siderable extension. It varies in dimensions
i different Hl.'l.l]jl’.'l,:ls. In the {]]'dIFIIiIIrJ,' virgin
state, the anterior wall, which i= the shorter,
measures, from the median tubercle of the
vagina to the anterior lip of the wterus, less
than two and a half inches ; and the posterior
wall, from the centre of the vulvar orifice to
the end of the fornix, three inches. The
transverse diameter, in the naturad state of the
canal, which is flattened from before back-
wards, so that the anterior and posterior walls
are in contact, measures ordinarily one inch
and a quarter. But when the canal is dis-
tended, and after the birth of many children,
these dimensions my e much exceeded,

Erleranl surface— The following are the
relatiuns of the external surface of the vagina.
Anteviorly, it is connected to the urethra and
base of the bladder by areolar tissue. Laferally,
it is in relation with the root of the broad liga-
ment and the pl.'h'it': faseim, Pu.s'.l‘.rré:.rr{y, in the
first part of its course, it is covered by the pe-
ritonewm, ﬁ.‘ll‘lllil’lg the anterior wall of the
retro-uterine pouch, or space of Douglas ;
secondly, where the peritoneum ceases, and
for about half its course, it is united to the
rectum ; and lastly, it is separated from the
latter by the thickness of the perineum.

UTERUS AND ITS APPENDAGES.

Contposition.— The walls of the vagina are
of variable thickness in different parts, the
average being 1", They are composed of
three coats. The cutermost of these is formed
of fibrous tissue, intermixed with an abundance
of elastic fibre. Beneath this is a second or
muscular coat, containing unstriped muscular
fibre and fibre-cells, which, during pregnancy,
undr;rrgu a development sumilar to that of the
uterine fibre.  The third, or innermost, is the
mucous coat, composed of a dense connective
tissue, with much admixture of elastic fibre,
to which is due a great part of that elasticity
and distensibility with which the vagina is en-
dowed. Imbedded in the substance of the
mucous membrane, which is covered by sgua-
mous epithelium, are numerous muciparous
follicles.

Iuternal surface.~Upon the inner surface
of the canal the mucous membrane is thrown
into folds, which, in the virgin, form numerous
closely-set transverse rugs, that are arranged
with a certain approach to regularity, and
sometimes exhibit a central connecting line or
rapheé, forming the colunme rugarsm, upon
the anterior and posterior walls. At the sides
of the vagina these folds are less prominent,
and take an oblique or longitudinal direction.
In some subjects the rugm are covered by, or
are chiefly composed of, short, crowded ver-
rucose papille, intermixed with others more
filiftbrm. They become larger towards the
vaginal orifice, where they sometimes take the
formn of little leaflets, resembling the smaller
fimbrize of the Fallopian tube, especially about
the meatus urinarins. After numerous acts of
parturition, as well as from frequent inter-
course, the folds become obliterated, and the
inner surface of the vagina is rendered nearly
ar entirely smooth.

Arteries.— A special artery usually exists for
the vagina, which may arise either from the
hypogastric, internal pudic, middle h@mor-
rhoidal, or even from the obturator, From one
of Lthese origins the artery descends along each
sidde of the vagina, giving off in its course
numerous branches, which inosculate in the
recto-vaginal septum with those of the op-
posite side. Near its extremity, the artery
sends off a considerable branch to the bulb of
the vagina, snd after supplying the external
organs, it terminates by inosculating with the
artery of the opposite side, between the vagina
and rectum.  One or two separate branches
are generally found to arise from the uterine
artery. These descend between the bladder
and the vagina, supplying branches to both
those parts.  An abundant and intricate net-
work is formed in the vaginal walls by the
ramifications of the smaller vessels derived
from these sources, which interpenetrate the
several coats down to the mucous membrane.

Veins.— The veins which collect the blood
from the labia, constrictor muscles, and mu-
cons membrane of the vagina, and from the
erectile tissue forming the vaginal bulb, unite
to form a considerable -plexus, especially
around the vulvar orifice termed the vaginal
plexus. From this plexus branches pass to




VAGINA — (ABNOEMAL ANATOMY ). i

the wesical, and hmmorrhoidal, and uterine
slexuses ; the blood being finally collected by
Iurge veins which empty themselves into the
internal iliacs. Figs, 482, and 4&3.

The Lympatics are those which are common
to the bladder, cervix uteri, and lower part of
the rectum. They terminate in the pelvic
glands.

The Nerves are derived from the pelvie
plexus, which contains a large proportion of
tubular fibres, derived from the fourth and
filth sacral nerves,

Lses of the vaging. — The vagina, during
copulation, serves for the reception of the
male intromittent organ, and for the lodge-
ment of the seminal Auid in such a posi-
tion as to facilitate the introduction of that
tluid into the wterus.® Duoring menstruation
the vagina pives passage to the catamenia.
In labour it transmits the feetus and secun-
dines, and subsequently the lachia,

ABNORMAL ANATOMY OF THE VaGiNa.

Anomalies, — Congenital absence of the
vagina is mot very rare. The entire vagina
may be wanting ; so that on separating the
labia no trace appears of a canal leading to
the uterus ; or the canal may be so narrow as
only to adnit a probe or yuill ; it may be very
short, terminating in a enf de sac, or it may
open into the urethra or rectinn, The latter
malformation has not always prevented preg-
nancy, even when combined with an entire
absence of the external organs,

A vertical septum occasionally divides the
vagina through a greater or less portion of its
course. This, when complete, produces the
double vagina with double hymen ( fig. 461.).
The septum mai.* cease at a variable distance
from the vaginal orifice, the tornix and upper
part remaining single ; or, contrarily, the for-
nix may show signs of division, while the
lower part of the tube remains single. The
septum is almost invariably in the median
line, but the more frequent use of one or
other channel in parturition or sexual con-
junction may give to them an appearance of
unequal development.

ransverse membranous septa sometimes
pass across and obstruct the vagina wore or
less completely. These, though they do not
necessarily prevent impregnation, for they
are seldom absolutely imperforate, may so far
impede labour as to require division. They
oceur at various points within the canal ; at
a short distance from the orifice, or as high
F[P as the level of the utero-sacral ligaments.
hey consist, for the most part, of natural
folds unusually developed, or they result from
accident, as inflammation or injury consequent
on difficult labours., Some of those constrie-
tions which occur near the orifice are doubt-
less the consequence of inflammation of the
vulva and vagina in infancy.t Atresia of the
vaging may thus be acquired, or it may be

* See IxsEmixaTioN, p 671,
t These cases are somelimes recorded as examples
of imperforate hymen.

congenital, When the obstruction is com-
plete, retention of the menstrual fluid results.

Displacements. — The vagina may be alto-
gether displaced from the pelvis, or it may
simply have its normal direction altered within
that cavity. Prolapsus of the vagina occurs
sometimes alone, but it is more often com-
bined with procidentia or inversion of the
uterus (fig. 469.). In any of these cases, if
the ]’Irﬂl:l.ll:il.! 15 permanent, the vaginal surface
loses altogether the character and appearance
of a mucous membrane, acquiring a thick
cuticular covering, and assuming the condition
of ordinary integument. In retroversion of the
uterus, the vagiva is drawn upwards and for-
wards, its extremity lying behind the pubic
symphysis, { Fig.468.) In hernia of the uterus,
the vaging is diverted from the median line to-
wards one or other side of the pelvis, and may
be partly included in the hernial sac.

Nolultons t:,f‘fur.rﬁr.rari!_y.-—-[.uc{_'raﬂml of the
vaginal walls may occur during obstructed la-
bour, and is then frequently associated with
rupture of the uterine cervix., Fistnlous
openings into the bladder, and sometimes into
the rectum, are oceasioned by slm:ghs coll-
sequent on  protracted labour.  Fistulous
cloacae arealso commonly formed in advanced
stages of cancer (fig. 479).

dufluwmmation ?*' the vagina. — Vaginitis. —
This occurs both in the acute and chronie
form. It may present the character of be-
vignant catarrh, or of a specific blenorrhaa
(gonorrbwa). In the more acute form the
mucous membrane is highly vascular, and is
sometimes excoriated, from excessive shed-
ding of epithelium. The discharge presents
variable characters, from the viscid yellow
puriform mucus, to the creamy, milk-like, or
thin, nearly watery, fhuid (lewcorrhea).

Croupous exudations occasionally form upon
the 1'aginal. mucous membrane, |:]1ieﬂ_-,' n con-
nexion with typheid exanthematous or puer-
peral processes.

Epuhelial  desquamation. — Occasionally
the entire epithehal coat of the vagina is
thrown off, forming a membranous cast of
that canal, Several of these casts may be
found, one contained within another. Their
discharge may be accompanied by symptoms
resembling those of dysmenorrhaa ; but more
particularly by an intolerable itching or sensa-
tion of crawling in the vagina. They are
composed entirely of dense wvaginal tessel-
lated epithelivm.®

Serous and sangnineous infiltration into the
mucous and fibrous coats of the varina takes
place m:-:::u.simmll}- during protracted labour,
producing considerable tumefuction, and con-
sequent narrowing of the canal. In this state

* | have given a description, with =everal illus-
trative figures, of these epithelial casis of the vagion,
some of which include alzo the epithelium of the
vaginal portion of the cerviz uteri, in Beale's Ar-
chives of Medicine, for April, 1858, 1 suspect that
the nature of these has Leen overlooked, and that
they have been confounded with the true dysmenor-
rliceal membranes which consist of the lining mem-
brane of the wterus, See fip, 448,
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the vaginal walls are easily lacerable, or if
subjected to continued pressure pass readily
inlo gangrene.

Abseess forms oceasionally in the vaginal
walls, but many of the abscesses which burst
into that canal have their origin in pelvic
cellulitis, or in inflammation of other struc-
tures external to the vagina,

[leeration. — The mnute aphthous uleers
which are dotted over the surface of the va-
gina originate in follicular inflammation. The
more extensive and irregoular ulcers, except
those which form upon the more exposed
parts when the vagina is inverted, as in proci-
dentia uteri, are usually either syphilitic or
CANCEroUS.

Grangrene of the vagina oceurs in conjunc-
tion with gangrene of the valva in septic puer-
peral processes ; or it results from pressure
in protracted labour,  Spontaneous gangrene
oceurs also occasionally in infants and young
children.

Cysts and tumours, — The former, if’ of small
size, may result from obstrueted mucous fol-
licles ; but more ofien the larger cysts arise
m situations external to the vagina, and pro-
trude into its canal. In the same way, fibrous
or osseous tumours growing from the perios-
teum or ligaments of the pelvis, ovarian, or
even uterine tomours may, by pushing before
themn the walls of the vagina, protrude into the
canal.  Vaginal eystocele and rectocele oceur
in a similar manner.  The tumours which lie
free within the vagina are chiefly uterine polypi,
or cancerous tumours of the cervix or of the
vagina itself.  The uterus, when partly in-
verted, also forms a tumour oceupying the
vigina.

Cancer may originate in the vagina, although
it more often constitutes an extension of the
same disease from the uterus,  In either case
it appears most commonly as medullary can-
cer, taking the form ol tuberculated masses or
ridges, whick narrow or obstruct the passage,
and quickly pass through the stages that cha-
racterise the ordinary progress ol utering can-
cer. The surrounding parts become infiltrated
with cancer matter, and the vagina is fixed in
the pelvis, ulceration of the walls and fistule
I'ESl'l’lt-illg'. Checasionally, at the commencement,
this disease appears in the form of soft, rapidly-
growing papillary structures, springing from
the upper and posterior wall of the vagina
{(villous cancer).

CXTERNAL ORGANS OF GENERATION.

Svm, Vulea, Pudendunm, — These parts per=
form subordinate offices in the act of repro-
duction. They are in no way concerned in
gestation, and only slizhtly in menstruation
and parturition. They are associnted with
the vagina in the act of copulation, which
has for its object insemination, or the con-
veyance of the seminal fluid to the internal
or formative organs. The parts which serve
to establish this relation between the sexes,
with the exception of the vagina, are placed
external to the |m[|}',, and are attached to

the front of the pelvis. They are included
under the general term valva or pudendum,
which extends from the mons veneris to the
perinenm.  The valva consists of the follow-
ing parts, viz. labia, clitoris, nymphe, vesti-
bule, vaginal orifice, and hymen,

Tur Moxs Vexemis forms a slightly
rounded or flattened eminence, of triarn_gular
outling, covering the symphysis and horizon-
tal rami of the pubes. In fat subjects it is
separated from the abdomen by a transverse
furrow. It is composed of adipose and fibrous
tissue, covered by intezument. The latter

contains many sebaceous and hair follicles,
The hair is not developed until the age of
puberty,

Fia, 480,

=R b e l!

Flrternal organs of gemeration, amd commencement s_l-f
vaging.  (After Hugwuier,)

4, labiwm of left side (that of the right side is
divided and partly removed to expose the vaginn
and vulvo-vaginal gland); =, nympha; e glans
clitoridis ; pe, preputivm clitoridis; v, vestibale ; «,
orifice of nrethra; ve, vagina; g, vulve-vaginal
gland, or gland of Bartholin aml Duvernay; d,
duct of the same,

Tue Lawia, termed also labia majora, to
tliﬁf_ingnish them from the lesser labia or
nympiie, are two symmetrical tegumental
folds( fiz. 480. #f), placed one on either side of
the rime or fissure which leads to the vagina.
The labia vary considerably in size and form in
different subjects. In stout adults they are full
and fleshy, closing the vulvar orifice, uml con-
cealing the rest of the generative organs,
which they serve to protect. In the aged the
labia become shrivelled and the nympha® pro-
trude between them, as they also commonly
do in infants and young subjects. The outer
surface of each labium is composed of com-
1 il':ll.'gui]'LETit, which at the nge of Pllhﬂﬂj‘
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becomes covered with hair.  Along the line
of apposition of the two labia, where the rima
is formed, the hair and integument cease, and
the mucous membrane common to the rest of
the generative canal commences. From this
point inwards the surface of the labium is
smooth, of a reddish or pink colour, and is
here furnished with numerons muciparous and
sebacecus follicles, which bedew the parts
with an odorous secretion, and preserve their
constant moisture.  The labia are uwited
above by a slight frenulum, termed the anie-
vior commrisgure, while below they are cons
nected, at the anterior margin of the perineum,
by a broader posterior evnimissure.  When the
parts are here drawn asunder, a second fold
appears within the former, just below the
entrance of the vagina. The transverse hoat-
shaped furrow between these constitutes the
Jossa navicularis.  Beneath the cutaneous and
mucous covering of the labia is found a layer
of darfoid tissue, the rest of their substance
being formed of loose fibrais and adipose tissne.,

The labia represent the scrotum, which in
the early fretus 1s divided into two halves, A
raphé indicates in the male the line of their
subsequent confluence. In the female the
two halves remain  permancntly  separate.
The normal descent of the testis into the
serotum in the male, about the seventh month
of intra-uterine life, is represented by the ab-
normal descent of the ovary into the labia of
the female which constitutes ovarian ingui-
nal hernia,  {See p. 574.)

When the labiz are drawn asunder, the
clitoris, the wvestibule, nymphe, and vaginal
orifice are brought into view,

Tue Crrroris {(fzs. 481, and 482.}), in
general form and composition, resembles, on
i diminutive scale, the penis, but it is deficient
in some of the parts which compose the latter
organ. The chtoris lies in the upper part of
the vulvar fissure, concealed between the
labia, and encased in a fold of mucous mem-
brane, the lawer border of which forms a hood
or prepuce ( preputivm cliforidis) ( fig. 480. pc),
that terminates just above the superior com-
missure of the nymph®, and allows the ex-
tremity only of the organ to appear. When
this t:[:vt,:rillg % removed, the chitoris is seen
to consist of the following parts: viz. a
small imperforate glons ( fig. 481, ¢}, com-
posed of :~'|Imngj|.r erectile tissue, and covered
by a highly sensitive mwucous membrane,
which is sbundantly supplied with nerves;
this terminates the firee extremity of the organ :
1 bf.ar::gl (fiz. 481, .ﬁl}, cunﬁiﬁﬁug of two cor-
pora  cavernosa, united alomg the median
line, amd invested by a fibrous tunie,  The
body extends upwards and backwards to
a point g little above the centre of the pubic
arch. Here it makes a sndden downward corve,
and, after dividing into two erura, is attached
by these beneath the iscio-pubic rami of either
sule,  Opposite the point of curvature, a flat-
tened suspensory lganeend attaches the hody
of the clitoris to the |H||ﬁ{: Hj'l]lilli"l."ﬁi.li, Two
ischio-cavernous muscles {erectores cliorides),
L'DI'II|:|1}5¢1| of Eitl"ipl.‘l;l miuscular fibre, are in-

Jig. 482, and e,

Tu

serted into the crura. They have the same
relations, and, according to Kobelt, are fully
as long as in the male fﬁg 483, n).
Blood-vessels. — Two  dorsal arteries | fig.
481. &), running along the upper surface of the

The elitoris (enlarged 4 dicmeters.) (A fter Kolbelt.)

a, body ; &, angle or corvalure ; ¢, glans; o, vena
dorsalia; e superficial veing emerging from the
root of the glans, and f'q'. veins of deeper origin.
These {ransmit the blood to the vena dersalis; A,
dorsal artery; fid, dorsal nerves; &, the venous
plexus, termed pars intermedia (shown alzo at d,
i 'Aq. 488.) 3 4, commuuicating venous
branch between the glans clitoridis and pars inter-
media g w, ascending venous eanals proceeding from
the pars intermedia (&) to the-under surface of the
body of the elitoris; nx and o, lateral Lranches of
communication between the vessels last named and
the vena dorsalis; p. veins from the lobin, and r
from the nymphm and frenulum clitoridis, which
enter the pars intermedia; 4, arterial branches cor-
responding with the pars intermedia and commu-
nicating veing; s feennlum clitoridis,

clitoris, supply the glans, from which the blood
15 maiu collected by superficial veins, emerging
firom the root of the glins at ¢, and by others
hm.'ing n :ll_:l:pl:r origin at _f These transmit
the blood to the wene dorsafis, &, From the
eavernous bodies the blood is also collected
by a series of vascular canals, of which an
account will be presently given.

Nerpes.— The clitoris is richly endowed
with nerees, ii, which are relwlicely three or
four times Jm'gtrr than those of the pems,
They [rass u'Inug the sides of the clitoris, each
dividing usually into three branches, the ulti-
mate ramifications of which lose themselves
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partly in intricate plexuses within the glans,
and partly in terminal loops upon its mucous
covering.

LDevelopment.— In the fetus of three to
four mouths, the clitoris is scarcely distin-
guishable from the penis. But about the
latter period the proportionate retrocession of
the one organ, and the increased development
of the other begin to be apparent. In the
male, the groove along the under surface of
the penis is closed in, and at the same time
the rnphe of the scrotum is Fﬁt‘ml.‘:[l; while in
the female, the parts corresponding with the
bulb and corpus spoengiosum urethra remain
open, and constitute a portion of the rima.
These lie in two halves on either side of the
entrance of the vagina, while the wrethra is
developed independently of them.

Wympn®.—Labin minora v. inferna,—These
consist of two thin and slightly fleshy folds of
mucous membrane { ffz. 480, 1), somewhat re-
sembling a cock’s comb, which lie on either side
of the entrance to the vagina, extending Mrom
the clitoris downwards, as far as the muddle or
lower border of that orifice. The nympha
commence above by two roots. The inner one,
thin and membranous, 1s inserted beneath the
glans clitoridis, and forms with its fellow a
kind of frenum. The outer one, more Heshy,
passes round the glans, and by its junction with
the corresponding pertion of the opposite side
constitutes the prepufivm ofiforidis (. 480.
pc) already described.  From these two roots
or origins each nympha extends downwards
and outwards, forming a thin prominence, of
variable extent in different subjects, until it
becomes merged in the labium of the corre-
sponding side, near its posterior extremity.

The nymph= are composed almost entirely
of mucons membrane, which on their outer
side is continuous with that of the lubin, and
upon their inner surface with the lining mem-
brane of the vagina.

Various uses have been assigned to the
nympha, One of these is that they serve to
direct the stream of urine issuing from the
nrethral orifice, as suggested in the classic
allusion to the sea nymphs pouring water
from a vase which is implied in their name.
Another supposition is that the nympha ad
the enlargement of the ‘-'EI.;‘II'IEII orifice, IJ_'F he-
coming unfolded at the time of labour, although
no such unfolding can be absolutely observed.
It is more probable that their office is that of
extending the secreting and sensitive surfaces
at the entrance of the vagina.

The nympha correspond with that part in
the male which forms the tegumental covering
of the urethra, but which remains ununited
in the female along the median line.

Tue Vestisune. — This term has been
employed in two senses.  Inits widest sense it
includes all the parts which immediately sur-
round the vaginal orifice. In a more restricted
meaning, it is limited to that triangular patch
of mucous membrane (. 480, v) which flls
up the summit of the pubicarch. In the latter
sense the apex of this triangle is formed by the
clitoris, the sides by the upper halves of the

UTERUS AND ITS APPENDAGES.

nymphzz, and the base by the roof of the vaginal
orifice. In the centre of the base is situated
the mealus urinarius, which forms here a slight
prominence (fig. 480. &), at a distance of
one inch behind the clitoris. Immediately
below this point the anterior column of the
vagina terminates in a prominent bulb or
tubercle, marked usuvally by numerous trans-
verse folds.

OriIFICE OF THE VaGixna, axp Hymex.—
Immediately below the vestibule, and between
the nympha, is the orifice of the vagina ( fg.
450, pa), which, in its undistended stare, has
the form of a vertical fissure, especially in
women who have borne children, but in virgins
it is more constricted and circular, and is
further narrowed by a fold of the vaginal muo-
cous membrane, the hymen, which either en-
circles or semi-encireles the orifice.  As some
important questions in obstetric and forensic
medicine relate to this membrane it will
receive here a more particular examination.

The hyneen, regarded in an anatomiecal point
of view, Emaesm no peculiarity or speciality
by which it is essentially distinguished from
many like structures in other parts, It helon
to the same class of formations as the valvule
conniventes of the intestines, and the frill-like
folds of mucous membrane which not infre-
guently surround the terminal orifices of mu-
cous tubes. In the feetus such folds are seen
with various degrees of distinctness at the ter-
mination of the urethra, vaging, and often of
the rectum. The lower end of the vagina, in
the foetus fneariably terminates in a marked
projection outwards of the mucous lining of
the tube. It takes the form of a laterally
compressed conical fold, the base of which is
continuous all round with the vaginal walls,
but the apex is directed forwards.  Its centre
exhibits a vertical slit-like orifice, the direction
of which iz apparently due to the lateral com-
pression of the nymphae and labia, between
which it lies. This is the hymen. In ad-
vanced foetuses it is scarcely distinguishable in
form, and only to a certain extent in size, from
the similar conical termination of the cervix
uteri, which projects inte the vagina, as the
hymen does between the nympha. The vaginal
Imrtii.:m of the 1."I.;._‘I“p'i.‘r: uteri and the hymen both
constitute invaginations or intussusceptions at
two different points of the same mucous tube,
—the one marking the division between the
uterus and the vagina, the other between the
latter and the external parts. The chief dif-
ference between them is that the direction of
the orifice in the former is transverse, and in
the latter vertical.

Such is the condition of the hymen during
fetal and infantile life. But as growt
advances the posterior half becomes much
more developed than the anterior, just as
the posterior half of the uterus, the poste=
rior lip of the cervix, and the posterior wall
of the vagzina, are commonly larger and more
developed than the corresponding anterior
halves. Thus it happens that in adults the
liymen presents usually theform ol aerescentic
or semilunar foll, the concave border of which
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is directed vpwards or forwards, while that
which had been in the feetus, the upper half,
has now become unfolded or lost among the
plaits of mucous membrane, situated at the
upper part of the vaginal entrance. This,
because it is the most constant, has been
usually rezarded as the typical form of the
hymen. But the feetal form is also often re-
tained, namely, the circular fold of mucous
membrane, which, as the parts become more
expanded, acquires a round rather than a slit-
like aperture. If, however, the folds of the
mucons membrane lining the vagina are pro-
fusely developed, then the hymen also exhi-
bits the form not so much of a distinet
membrane as of an irregnlarly constricted ori-
fice, the sides of which are puckered or
pathered into plaits, so as nearly to close the
vaginal entrance. And this also is a very
common condition of the part, especially in
voung subjects.

The varieties, therefore, in the hymen which
anatomists recognise, such as the crescentie,
circular, cribriform, and the like, become easily
explicable, They all proceed apparently from
A common starting point, but differences in
the degree of development, or accident, may
determine the permanent form. The baff=
cirele and ereseent result from a normal deve-
lopment of the posterior, and a corresponding
retrocession of the anterior, moicty of that
conically projecting mucous fold which is
more or less distinct in every feetus. The
hymen with a cenfral or nearly central circu-
lar orifice, results from a flattening down and
retiring within the vaginal orifice of the cone ;
the retiring naturally lollowing upon an expan-
sion of the vaginal walls as growth advances.
The appearance of a nolehed margin to the cen-
tral aperture is produced by the prﬂmim:nt_
edges of the terminal vaginal folds, which are
in some subjects more profusely developed
than in others. The crifiriform hymen pro-
bably results from an abnormal cohesion of
these notched edges, in such a manner, that
small apertures are left between them, and
the Enmpiclel_r im}mr_ﬂjrﬂﬁ:‘ |!|:,'m|,:l'| h:.r an en-
tire adhesion of the umrgina of the orifice,
the result sometimes of inflammation in in-
faney,

The hymen, however various its forms may
be, consists of a double layer of mucous mem=
brane, containing between its lamine a small
guantity of fibrous tissue and blood-vessels.
It iz of variable degrees of thickness, being in
some subjects very slrong and t{:mgh, and in
others forming a very slender lamina. [Iis
situation is at the entrance of the vagina.
Although the depth at which it 15 placed
within the vulva varies in different subjects,
according to the thickness of the labia, and
the size of the nymphae and vestibule. (ecca-
sionally, as already stated, one or more plicie
of the vaginal mucous membrane, more than
usually developed, form constrictions at a
higher point within the canal, but the term
hymen cannot with propriety be applied to
any of these.

The presence of the hymen, although it
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raises a strong probability of wvirginity, yet
affords no certain evidence upon that peint,
nor does 1ts absence establish the contrary.

The hymen is commonly said to be ruptured
on the oecasion of a first complete intereourse,
but the expression unfolded would probably.
in many instances, more acceurately represent
the mode of its disappearavee.,  Whenever
the hymen presents any considerable mem-
branous surface, doubtless a real laceration
oceurs, but in the cases in which it tukes the
form of a crescentic fold, or of a puckered
rosetie, instead of being lacerated, it probably
becomes unfolded or flattened out, and so dis-
appears, just as the ordinary vaginal folds arve
obliterated, by frequent intercourse or by
parturition, without any rapture.

Upon the presumption that the hymen is
Hqu_',.':'. fncerated 8 certain h:-,'puthire;ir. has been
raised, nmamely, that the little fleshy bodies
accasionally observed near the orifice of the
vaging, termed earunenle myrliformes, consti-
tute the remaing of that membrone.  But,
notwithstanding a great amount of evidence
that has been collected reganding the myrti-
form bodies, it cannot be shown that these are
anything more than accidental and uncertain
formations, having nothing necessarily to do
with the h:,rmeu.

The hymen may be broken by accident, or
may become obliterated by the frequent em-
ployment of wvaginal injections, and in other
like modes. Or, from constant lencorrhoea,
the parts may become so relaxed that a dis-
tinct membranous fold ean be no longer dis-
cerned at the vaginal orifice, although there
may have been no loss of virginity.

O the other hand, illlprugnutiun may take
place without destruction of the hymen, which
has ﬁ‘l.::'ll,umt]_'!.r been found entire at the time
of labour, and even in women affected by sy-
philis.#

Sebaceons and Muciprrows Glands and Foi-
licles of the Vufva.— The sebaceouns follicles
correspond with the male preputial follicles.
They are seattered over the nympha, clitoris,
and inner surfaee of the labia,  Their secretion
containg butyric acid angd has a strong and
somewhat ammoniacal odgur.  This oceasion-
ally becomes highly irritating, especially when
eleanliness is neglected.

The mucipareas Tollicles are arranged in
groups, the principal ones being situated
upon the vestibule (vestibnlar follicles, fig.
480, ©), around and upon the sides of the
meatus urinareus {arn:'fﬁi':ﬁﬁn’ﬁrfm,_,ﬁg. 480, u),
and at the sides of the entrance of the vagina
(lateral follicles of the vaginal erifice, fig. 480,

va),

?l‘hc muciparous follicles are composed of a
delicate vascular mucous membrane arranged
in the form of short mucons crypts, or con-
sist of simple or branched tubules ending

*Tn a case of extensive syphilitic periestitis
which came under my notice, in a woman thirty
years of age, who had previously been a prostitute,
a tough membranous cirenlar hymen closed the
orifice of the vagina so completely that the tip of
the fore Ainger could scarcely be inserted within it.

£ % &
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Fig. 482.

n a cnl-de-sac.  The vestibular follicles are
of the former kind and the urethral of the
latter.

All these vulvar follicles secrete a viscid
mucus, the quantity of which becomes consi-
derably increased under excitement or irrita-
tion. It serves to lubricate the several parts
of the vulva.

The vnlvo-vaginal glands, termed also the
glands of Bartholin and of Duvernay, consist
of two conglomerate glands of the size of a
haricot bean, variable in form, and of a pale
reddish yellow colour, which are placed one
upon each side of the vagina near the entrance
( fig. 480. g). They are lodged beneath the
superficial perineal fascia, having their inner
side united to the vagina by areclar tissue, and
their outer surface in relation with the con-
strictor muscle of the vagina. The lobules
composing this gland send off tubules which at
its upper and fore part unite to form an excre-
tory duct that proceeds horizontally forwards
as far as the vaginal orifice, upon the side of
which it terminates just within the nymphae
and externally to the hymen. The orifice of
the duet (d) is covered by a falciform fold of
mucous membrane, which renders its discovery
sometimes difficnlt.

This gland secretes a viscid fluid resembling
somewhat the prostatic fluid and having a pe-
culiar odour,  Under excitement its secretion
is rapidly formed and, like the contents of the
salivary duct, is sometimes emitted in a jet,
This gland is probably homolagous with Cow-
er's gland in the male.  Ininfancy and early
ife it is very small, attaining its full develop-
ment in the adult, and again diminishing and
even disappearing in old age.

When the labia and nymphie are abscised
a series of vascular erectile structures are
brought into view, which, together with a
fliwciﬂl muscle, surround the waginal orifice.

hese are the vestibular bulb, pars intermedia,
and consfrivior vaging muscle.

Pars intermedia.—From the dorsal vein of
the clitoris { fiz. 451. d) several branches ()
pass downwards round the sides of the organ
to communicate with a double row of closely-
set venous canals, which commencing ante-
riorly at the glans®extend backwards to the
root of the clitoris in the form of a frill that
completely occupies the angle contained in the
curvature of the organ (fig. 481 m and fig.
482, ().  These venous canals enter the body
of the clitoris by a double row of apertures
along its under surface. They represent the
communicating veins between the corpus
spongiosum urethre and the corpora caver-
nosa penis.  After receiving branches from
the glans clitoridis (fig. 481, £), mymphae (r),
and labia (p), they form on either side a
series of convoluted veins (&), which spread-
ing downwards and ontwards ultimately termi-
nate below in the bulb of the vestibule ( #s.
482, amd 484, ). This is the structure
termest by Kobelt the pars infermedia. It
corresponds with the corpus spongiosum ure-
thraz of the male, which in the female remains
divided into two halves. The arteries of this

Lateral view of the forepart of the pelsis, attached to
whieh are the clitoris and the pascular and ereciile
structures conmected with i, (dfter Kobelt.)

i, vestibular bulb of the left side; &, veins passing
off from the lower and posterior border of the bull,
to the pudendal vein; «, =imilar veins communica-
ting with the hmmorrhoidal ; & the spot at which
the veins of the vestibular bulb pass off to the
vaginas o, pars intermedia; e, glans clitoridis; I_;‘;
ascending communicating veins procesding to (he
body of the clitoriz; g and &, lateral communicatin
branches between the vena dorsalis clitoridis and
pars intermedia; A, vena dorsalis; &, Lend of the
elitoris; [, erus clitoridis; »; vulvo-vaginal gland.

structure (fig. 481, ¢) are derived from the
pudendal,

Lutbus vestibuli (Kobelt)., Plexus retiformis
v. reficlaris ( De Graaf).  Crura elitoridis in-
ferna [Ewammtn[um]. Mlerus  eqvernosus
fTi‘thHTrﬂllu’?}- Corpus cavernosiem (Santorini ).
Semibull (Taylor). Bulb of the vaging. —
Lying one on either side of the entrance to the
vagina, and behind the nymphze and labia, are
two masses ol vascular parenchyma, composed
almost entirely of tortuous veins enclosed in
a fibrous membrane. These in their collapsed
state are of the size and form of an almond;
but when injected may be compared to a filled
leech ( fig. 452, and 483. #). Anteriorly they
are directly continuous with the structures
last described, while from their sides commu-
nicating branches pass back to the obturator
veins ( fig. 483, 1), and from their lower ends
to the pudendal and haemorrhoidal veins ( fig.
452 b and ¢).  The bulb of the vagina, now
eommonly regarded as the homotype of the
bulb of the urethra which is here bipartite,
forms the principal portion of the erectile tis-
sie surrounding the vaginal orifice.

Congfrictor w:rg.l'na.',— The elitoris tﬂgﬂl_:hﬂ'
with its bipartite pars intermedia and vestibu-
lar bulb is encased in a thin sheet of mus-
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cular structure ( fiz. 483. b and ¢), w[linh has
been usually regarded as the constrictor of
the vaginal orifice, but which Kobelt considers
to be more particularly employed as a com-
pressor of the parts just named. This musele
takes its origin in a broad flattened base (&)
from the perineal fascia midway between the
anus and tuber ischii. The inner fibres inter-
lace with those of the sphincter anj, while the
outer ones reach to the corresponding ascend-
ing ischial ramus. Thence the muscle be-
comes gradually smaller as it ascends, and after
embracing the entire length and breadth of
the vestibular bulb, it converges forwards to
meet its fellow at the clitoris, where it term-

Tl

nates in two little flattened portions of which
the posterior passes as a parrow tendon { fig.
483, d) to unite with its fellow between the
upper end of the bulb and the root of the
clitoris, while the anterior looser portion (c)
mounts over the dorsum of the clitoris, form-
ing the musculus alfrabens cfiforidis.  This
serves to depress the organ and compress
the dorsal vein, at the same time that the
lower portion of the same nmscle, by com-
pressing the rest of the vascular apparatus,
forces the blood out of the vestibular bulb and
pars intermedia upwards into the body of the
clitoris, and thus aids in producing congestion
and erection of all these parts during coition.

. 483,

Anterior view of the perte represented in Fig, 482, (Adrter Kobeft.)

a, vestibular bulb ; 5, constrictor vaging musecle, according to Kobelt the compressor of the bulb. It i
here represented as drawn back belund the bulby which in the natural position is covered by . e, un-
terior division of the muscle which passes over the body of the clitoriz, serving to depress the organ, and
to compress the dorsal veing o, posterior tendinous division of the same muscle; e, para intermedia;
glans clitoridis ; g, veins procecding from the nymphoe ; &, dorsal vein of the clitods; ¢, branches eom-
municating with the obturator veinz; &, branches ascending to the epigastric veing; § obturator veins g
iy corpus clitoridis; o, crus elitoridiz of the left side.

Blovi-vessels of the exierial u.r'gma.':.—Tln.‘:
arteries are supplied by the terwinal branches
of the illh..’rll:lll pudies and from branches of
the femaoral.

The |1udir_' sends off two branches @ the
lirst, or lower (superficial perineal brawck),
terminates in the labimn after supplying the
HPII‘II'II.'EI,![‘ wnginm and some of the I]l.'l‘i"{!lll
muscles. The second, or superior, mounting
along the ischio-pubic rami to the division of
the erura clitoridis, sends off a branch ﬁ-rrrh‘w
uf the bulb) to the bulbus vestibuli, and then
separates into two terminal twigs, the one
{ preafumdn &rmrrﬁ} entering the cavernons sub-
stance of the clitoriz, while the other forms
the dovsal arfery of that body ( fig. 451, &)

The femoral 5|ip|}1'l£-5 the exterual Frevilics, two
in number on each side, which arise by a
commeon trunk or singly from the inner side
of that vessel, The superior of these branches
{superior pudends erlevea)arises near the eru-
ral arch and, passing inwards, sends off’ two
branches, one to the mons veneris and lower
part of the abdomenal il]tl:s‘-ll.llh.'lifﬂ, the other,
terminating in the labium, sends also twigs to
the nympha and preputium clitoridis.  The
inferior branch (inferior pudenda externa),
arising a little below the former, or from the
rofunda, passes obliquely towards the labium
in which it terminates, anastomosing also with
the superficial periveal branch of the pudie.
Veins.—The veins of the clitoris and the
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venous plexuses surrounding the vaginal
orifice, together with their communicating
branches, have been already deseribed. The
exiernmal pudic veins, collecting the blood from
the mons veneris and the interior of the labia,
take a course similar to that of the correspond-
ing arteries, and empty themselves into the
saphena.

The {ymphatics of the external organs ter-
minate in the inguinal glands.

The nerves— The external parts are abun-
dantly supplied with nerves derived chiefly
from the pudic. The pudic nerve arising from
the lower part of the sacral plexus passes
through the sacro-sciatic foramen and accom-
panying the pudic vessels divides into two
branches.

The inferior, or perineal branch, sends twizs
to the labia, nympha:, and roots of the clitoris,
and then gives off the superficial perincal
branch, which is distributed to the constrictor
muscle of the bulb of the vagina,

The superior, or branch of the clitoris, corre-
sponds with the dorsal nerve of the penis.
Beneath the pubic arch it passes between the
roots of the clitoris and is distributed along
the side of that organ in the manner already
described ( fig. 481.ii). Some of its ramifica-
tions are distributed upon the Frepuce and in
the nymphz and upper parts of the labia.

The labium also receives nerves from the
branches of the inferior pudendal nerve, a di-
vision of the small sciatic nerve. These com-
municate with the superficial perineal branches.

ABNORMAL AxaToMy oF THE ExTERXAL
Oreans.

Labir.—The labia, together with the whole
of the external generative organs, may be
deficient, or they may retain through life an
undeveloped or feetal condition, consisting
only of a very narrow fold of integument. In
rarer cases, the labium of one sule only has
been developed. The labia may, on the other
hand, present the form of a double or even a
triple fold. In cases of deficiency of the lower
part of the ahdominal integument and ante-
rvior wall of the bladder. with separation of
the pubic symphysis, the labia are imperfectly
formed, and are set wider apart than usual,
inclining somewhat outwards. The labial
commissure is then also deficient.  The pos-
terior commissure of the labia may be much
hypertrophied, projecting unusually forward,
and covering more or less the entrance to the
vagina. The labia are occasionally so com-
pletely coherent along the median line, that
the valvar fissure is obliterated, leaving only
an aperture sufficient for the passage of urine.
This condition is commonly the result of in-
flammation of the vulva in early infancy.

The diseases affecting the tissues of the
labia may be superficially seated, or may in-
volve more or less their entire substance.
The principal superficial affections are erythe-
matous inflammations, often accompanied by
vesicular, chiefly herpetic or eczematous, and
sometimes pustular eruptions ; enlargement

of the follicles, increased seerction, occasion-
ally watery, and in excessive quantity, oceur-
ring in combination with a solid edematous
condition of the part (oozing tumour of the
labium}, excoriations, aphthous or specific
{chancrous) ulcers ; and condylomata, espe-
clally of the softer and syphilitic kind, The
deeper seated aflections are acute, and chro-
nic inflammation of the fibrous and cellular
tissue; induration and hypertrophy, some-
times of considerable extent (elephantiasis);
serous infiltration, associated with pregnancy,
or cardiac disease; suppuration producing
large collections of pus within the labium ;
slonghing and gangrene.  The veins of the labia
frequently become varicose in multipare, and
hemorrhagic effusions take place into their
substance. These effusions may be produced
during straining efforts, or by external vio-
lence, but are especially apt to occur during
labour, from pressure of the child’s head upon
the veins returning the blood from the venvus
plexuses that surround the vaginal orifice,
whereby the latter become over-distended
and ruptured, a considerable interstitial hze-
morrhage olten resulting.  Cysts enclosing a
glairy fluid, and adventitious growths of a
more golid kind, such as are common to fbrous
and cellular tissue, are not unfrequently found
within the labia. Cancerous degeneration is
more rare, but it may occur, either alone, or
in combination with Tu.ginal OF utering cancer,
The labia may suffer laceration during labour,
from forcible violation of the person, and in
other ways. Fistule, communicating with the
rectum, and permitting the pas of fecal
and gaseous fluids, occasionally form in the
labia as sequel® of suppurative processes.
Lastly, these parts are occasionally the seat
of hernia of the intestine, and, more rarely,
of the ovary.

{fitoris.—Entire absence of the clitoris pro-
bably seldom or never occurs alone. But the
clitoris and |:_'|.'mph:£ may be defcient even
when the labia are present. The clitoris is
sometimes so small that its presence may
escape detection. More often it is of unusual
size, projecting beyond the labia. Such en-
largements, though oecasionally occurring
without degeneration of the tissues, are more
commonly the result of inflammatory hyper-
trophy, or are occasioned by profuse condylo-
matous (syphilitic) growths, in which the
prepuce also may be included. The clitoris
15 also subject to cancerous degeneration,
sometimes attaining an enormons size.

Nymphee awd vestibule.—The protrusion of
the uympha between the labia, which occurs
as a normal condition in infants, is not unfre-
quently observed in adults, when these parts,
exceeding their ordinary dimensions, hang
down below the posterior commissure : their
lower extremitics may in rare cases be pra-
longed as far back as the anus, The number
of the nympha may be increased to two
{ Morgagni), or even three pair (Neubauer).
Execessive hypertrophy of the nymphz is
common in certain climates. 1t may be asso-
ciated with corresponding enlargement of the
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PLACENTA — (NorMmaL AxaToMy).

clitoris. The nympha are subject to the
sume inflammatory and specific disease as the
labia, but they more commonly affect the sur-
faces than the substance of these parts, which,
being of a denser texture than the labia, are
not so easily infiltered with the venous, san-
guineous,or puriform fluids, that readily collect
within the latter,

The morbid conditions of the vesfibule con-
sist chiefly in inflammatory hyvpertrophy of
the vestibular follicles, especially of those
which immediately surround the urethral ori-
fice and line the sides of the ostium vaging,
They present the appearance of small red gra-
nulations. A more decided spongy vascular
arowth often springs from the border of the
urethral orifice, where it forms either a brizht
red fringe, or a soft tumour, varying in size
from a pea to a cherry (vascular tumour of
the meatus). The vulve-vaginal gland and
its duct may be the special seat of blennor-
rheea, sometimes of an infecting kind. This
may be made to ooze from the orifice of the
duct, by pressure behind the labium.

The most lrequent varieties in the condi-
tions of the .E_;.rﬂ.rr:i and osfinm  vagina have
heen already noticed.* The waginal orifice
may be nearly or completely obstructed by an
adventitious membrane, or by the hymen pre-
ternaturally developed. Some of these states
are congenital, but others are acquired, In
either case, attention is often not called to
them until after the establishment of puberty,
According to their degree, they interfere with
the functions of the vagina, partly or alto-
gether preventing intromission, and rendering
insemination imperfect or impossible. They
impede the exit of the products of conception
and the escape of the menstrual fluid. In
the latter case, when menstruation is esta-
hlished, the fluid collects in and dilates the
vagina and cervix uteri, and lastly the body
of the uterus, and even the Fallopian tubes,
Spontaneous rupture of the hymen, or mem-
brane, may then occur, liberating the fluid.

FPLACENTA.

The placenta is the organ provided in
each pregnancy for the nutrition and respira-
tion of the fretus.  To this it is connected on
its free side by the umbilical cord, while its
opposite or attached surface is united to the
fundus, sides, or lower part of the body of the
uterus by a layer of the decidua, A placenta
exists only in the mammalia and in some of
the cartilaginous fishes, It is composed of
structures derived partly from the ovum and
partly from the uterns, The fortal or embry-
onal portion is not always furnished by the
same portion of the ovam. It is sometimes
constructed from the yolk sae, as in certain
sharks, and the vessels which ramify in it are
then the branches of the omphalo-mesenteric
artery and vein. In other cases, as in the
mammalia, the chorion supplies the fretal
portion, which is here rendered vascular by

* Bee YVacrwa and Hyaex.
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the umbilical vessels derived from the allan-
tois. The maternal or uterine portion of the
placenta is furnished by the decidua or lining
membrane of the uterus. These two portions,
viz., the feetal and the maternal, originally dis-
tinet, and, even in their subsequent union, pre-
serving a certain independence, become more
or less closely conneeted together by interdigi-
tating the one with the other. Their union
may be one of mere contact, the fetal portion
forming numerous projecting vascular folds
which in the form of lamin® or tufis, or single
villi, are received into corresponding depres-
sions or sulel, equally vascular, formed in the
lining membrane of the uterus. Or it may
eonsist ina more intimate conjunction of these
parts, such as takes place in man, where the
decidua or maternal portion forms a lamina
which is spread over and united to the groups
of villi that constitute the foctal portion. Fu
the former case at the time of parturition the
two portions are separated, the fetal processes
being simply drawn oot of the recesses which
contained them without laceration of either of
the tissues. But in the latter, the one part
cannot be expelled without carrying a con-
siderable portion of the other with it.

Forn.—The mammalian placenta exhibits
numerous varieties of form. In most Rum-
nants it is composed of numerous detached
placentul® constituting groups or bosses of
vascular villi that project from the surface of
the chorion, and ere received into correspond-
ing cotule upon the inner surface of the uterus.
In the Carnivora the placenta encircles the
fetus in the form of a broad fat belt. In
Pachydermata, Cetacea, and many other fami-
lies, the villi are nearly evenly distributed over
the whole surface of the chorion, so that the
fietus is everywhere surrounded by placents.
In some Rodentia and Quadrumana the pla-
centa is double.

In man the placenta forms a single discoid
organ, which in its natural position is slightly
convex upon the outer, and eoncave upon the
inner superficies. Its outline is generally eir-
eular or oval; it is sometimes rewiform, cordale,
or more o less frangular. Tt is rarely bifobed
or milfifobed,

Dimensions and weight.— The size of the
placenta is exceedingly variable, bearing usuall
a eertain proportion to the bulk of the child.
A full-sized oval placenta measures 7—71" in
its shorter, and S—9L" in its longer diameter,
and measures 23—24” in circumterence. The
thickness is generally greatest opposite to the
point of entrance of the funis, where the organ
measures commonly 1—14", but it becomes
gradually  attenuated towards the margin,
which 1s shightly rounded, measuring here
only 2—4" in thickness. The weight of the
placenta ranges from 15—30 oz. or more.

Feefal snrfice.—Upon the fetal surface of
the placenta are observed portions of the
amnion and chorion, torether with the root of
the funis and the principal branches of the
umbilical arteries and vein.

Aunion.—The amnion (fig. 484, am), after
furnishing the outer covering of the funis,
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passes off in all directions at the root of the
cord, and spreads in a thin opaline lamina
over the feetal surfuce of the placenta, to
which it slizhtly adheres. In some cases,
especially when the nmbilical vessels divide
before entering the plucenta, the amnion has
no attachment at all to the latter. The am-
nion of the placenta does not differ in any
respect from the rest of the amniotie sae, of
which the placental portion constitutes about
one third, Upon its fwetal surface is a single
'|=-1yf;rr of fAattened rn;l!:.'_gc]ml cells filled with
delicate fut granulations.

Chorion, — The same proportion of chorion
as of the amnion, namely, about one third of
the entire superficies, is appropriated to the
placenta,  This, however, is not, like the
ammion, simply an apposed membrane. [t
enters into tflu.' composition of the organ, and
gives strength to it (g, 484, o). It susiains
and transmits the branches of the umbilical
vessels (o f), which adhere to, and ramify upon,
its feetal surface, between it and the amnion.
This face of the chorion is united to the amnion
by a thin and easily separable layer of solt
pulpy tissue, constituting a portion of the
dnnica wmedie of the ovam, while the reverse
surface, which forms, as it were, the base or
floor of the placenty, bears the numerous tufis
or villi that make up the bulk of this organ.

Fatal blood-vessels. — The blood-vessels of
the placenta which belong to the foetns are
branches of the two umbilical arteries, and
of the :ﬁngle umbilical vein., These, as jl:.r.t
stated, ramily in large trunks over a consider-
able portion of the feetal or under surface of
the placenta, before they penetrate the cho-
rion to gain the interior of the organ.  When
the fietal vessels have been i11jl:.l_'l:lﬂ,l from the
funis, their course upon this surface of the
placenta is easily traced. Within the root of
the cord, and at a distance of one inch {rom
its insertion, the two umbilical arteries com-
mumicate together l]_',' a cross branch hall’ an
inch in length. lmmediately on reaching the
placental surface, each artery bifurcates, the
branches |N|ﬁsi:lg off in nppusite directions.
A second biforcution takes place, in the same
manner, about half or three quarters of an
inch from the first. And lastly, a third, at
distances ranging from one to two and a half
inches.  Lach of these dichotomous divisions
is at first more or less abrupt and opposite,
the vessels alterwards |1umilug, and lnkil‘lg i
slightly divergent or parallel course, or even
somewhat a]ijpmxim:itiug. After the third
bifurcation, the vessels again divide and sub-
divide, but now at acute angles ; their extre-
imities hecome |::|:iT,, when they are reduced to
the size of a crow quill, by dipping down sud-
denly, and passing through the chovion, to
enter the substance of the placenta at dis-
tances varying from an inch to an inch and a
half from its border. A small branch, how-
ever, in continuation, often runs on nearly to
the edge. Lateral branches, of the same size
as the terminal subdivisions, also leave the
main vessels in all parts of their course, amd
dip down into the placental substance.

The branches of the veins, about sixteen in
number, which return the blood from the in-
terior of the placenta, emerge from its sub-
stance close to the points of entrance of the
arteries, and take a less tortuous course than
the latter. They, however, accompany these
vessels, but more in the form of radiating
lines, which prnw,'-.'d towards the root of the
funis, passing under the arteries, and ulti-
mately uniting in the single umbilical vein.

The varieties in the form of the placenta
already noticed are apparently dependent upon
certain modifications in the development and
arrangement of these vessels, which are like-
wise very variable, although the same primary
divisions are noticeable in all.  In the efrenlor
placenta the root of the cord is inserted into,
or near, the centre, In the oval form it is
attached to the smaller extremity forming the
placenta en vaquette.  In the reniform and
coridaie p]a{'l}lltﬂ, the insertion is likewise more
or less lateral.  Lastly, when the vessels of
the cord divide before arriving at the surface,
they form the placenla ea parasol.

Utering surfuce.— The reverse or uterine
surface of a placenta which has been sepa-
rated from its attachment, as in natural labour,
is rough, and is divided into numerans rounded
oval or angular portions, termed lobes or co-
tyledons, These vary from half an inch to
an inch and a half in diameter. The whale
of this surface consists of a th'm_ .-mﬁ, and
somewhat leathery investment of deciduous
membrane, which {Iii'm down 1 varions parts
to form the sulei that separate the cotyledons
from each other. This layer is a portion of
the decidua which, as lt‘mg a5 the part:; are
in sifn, constitutes the boundary between the
|1|=|.:'1.:nti| and the muscular substance of the
uterns, but which at the time of labour be-
vomes split asunder, so that while a portion
is carried off along with the placenta, and
constitutes its external membrane, the rest
remming attached to the inner surface of the
uteruz. This layer serves as a medium by
which the utering arteries {fig. 484, e a) and
veins pass from the uterus into the placenta,
Numerous valve-like apertures are observed
upon all parts of the surface. They are the
orifices of the veins which have been torn off
from the uterus. A probe passed into any of
these, after taking an oblique direction, enters
at once into the plicental substance.  Small
arteries, about half an inch in length, are also
1‘.1.=1-r:,"|.1.'||{-n'! ohbserved embedded in this Iﬂ}'tr.
After making several sharp spival turns, they
likewise suddenly open into the le:cnm.
These are the uterine vessels, which convey
the maternal blood to and from the interior of
the placenta.

Circumference. — The margin of the pla-
centa is bordered all round by the umted
membrancs which enter into its composition.
Here the amnion and chorion, alter lining the
fretal or coneave surface, come into contact
with the decidua which covers its uterine face,
and the three membranes then pass off” to-
gc[iwr to enclose the ﬁqllm‘ amnii and fetos,
At this part the deciduais always most dense,

R ———
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Partly within its substance is formed an in-
l;omph,.rtl;- sinus, the eircular vein or sinus.
This constitutes an interrupted channel, which
more or less encireles the placenta.  Several
orifices are observed in its walls. Some com-
municate directly with the interior of the pla-
centa, and others with the uterine sinuses.

T1%

Substance.— When a clean section has been
made through the placenta ( fiz. 484.), the two
surfaces already described are observed to
enclose between them a soft spong suli=
stunce, which is made up principally of count-
less ramifications of the fetal villi. These
are attached at their base to the chorion, from

Fig. 484,

Fertical section of the walls of' the wierns iwith the placenta attached.  From a woman in the thirtieth week of

gestalion.

{After Waguer.)

The length of the lines ww, serves to distinguizh the uterus; p, the placenta, and dd, the decidun.  To
the right of the figure the decidun is separated into ud, uterine decidua, and o p, decidunl prolongations
which form the dissepiments dividing the placenta into lobes; £ funis; am, amnion; eby, chorion ; o
fretal blood- vessels (divided) upon the surface of the placenta; v, villi; ws, uterine sinuses; aa, curling

arteries in the substance of the uterns

which they spring, while their opposite extre-
mities are united to the decidual layer form-
ing the utering boundary of the placenta.
The interspaces leflt between the villi and
their ramifications form what have been
termed the cells of the placenta. They are
widest between the roots of the willi, and
much smaller between their extremities. In
these spaces the maternal blood circulates.
When injections are thrown into the placenta
from the uterine arteries or veins, these spaces
become filled, and the mass, when broken,
exhibits a peculiar granular appearance. Dip-
ping down among the villi, and reaching in
somme cases as far as the fetal suclace of the
placenta, are numerous sheet-like prolonga-
tions of decidua {fg. 484, dp). These con=-
stitute the diﬁ.‘il;![iill]tllt.!i which separate the
entire mass into its several lobes or cotyle-
dons. At the placental margin, the decidual
layer generally dips under the villi, forming a
return end or border, which iz directed in-
wards, and is attached at a distance of 3—4™
from the margin to the outer surface of the
chorion. The exact relation of the decidua
to the villi, in various parts of the placenta,
will be better understood after o more minute

deseription has been given of each of these
structures.

The tufts and villi. — A placental tuft
has been often compared to a tree. It con-
sists of a trunk giving off numerons branches,
which ultimately end in finer sobdivisions
or villi { fir. 484 ve and fir. 485, @). The
trunks may be said to take root in the cho-
rion, from which they spring, while the
branches and finer subdivisions spread la-
terally and upwards, until they come into
contact, at their sides, with the adjacent tufis
and villi, and above with the decidua which
bounds the placenta towards the uterus.
Many of the villi, instead of branching like
trees, proceed thread-like from the floor o
the roof of the placenta, only sending off
short kn{:ttf side branches, The tulis are
a0 closely set, that their forms cannot be
readily discerned until they are foated out
m water, The stems are tough and fibrous,
or coriaceous, while the branches and finer
villi, though strong, are of a more brittle
texture, When one of these is broken off,
and examined by the microscope, it presents
the following characteristics — the subdivi-
sions are abrupt, contorted, and singularly
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devoid of symmetry ; from all parts of their
surface spring numerous short pullulations,
which render them knotty and uneven,

Every villus is composed of two distinet
parts, viz. an outer leathery sheath, and an
inner softer and vascular structure, which is
contained within the former like a finger en-
cased in a glove. The distinction between
these two structures is not easily observed,
except in parts where the outer sheath has
been accidentally broken off, leaving the more
pulpy internal substance exposed.  Ur in cases
where the placenta has become stale by keep-
ing for a few days, when the inner portion by
shrinking has retived from the end of the vil-
lus, s0 that a small interspace has been here
left (fig. 4585. &).

When a terminal tuft so prepared is viewed
h_-,'tmnﬁmittt'd light, under = igllt l.'mupre-.-i:iiou_
the outer case is seen to consist of a trans-
parent non=-vascular structureless ||ae|!1|;|r:|i1e,
embedded in the substance, or attached to the
inner surface of which are numerous flattened
spheroidal cells, forming generally a single
layer. In the apex of a growing tult, or
forming & distinet bud projecting from its
extremity, may be often observed a group of
similar cells which appear to be passing off
from a spotin the centre of the mass* These
cells perform important parts in the growth
and offices of the villi, which will be presently
noticed.

The internal portion ( fir. 485, &) consists
of o solt and plt]p].' structure which enwlluil-e:s
the blood-vessels of the villi, Inits substance
also are embedded numerous cells of a similar
nature to those observed in the structure-
less sheath.

‘Permination r:f Hhe _ﬂ'r.‘f.rff pessels, — The ar-
rangement and terminal divisions of the blood-
vessels within the villi varies considerably
according to the age of the placenta. The
following distribution is observed from the
third to the sixth mouth { fig. 485. &). Each
villus contains one or more arteries and veins,
together with numerous capillaries.  The ar-
teries pass up the centre of the stem, and
divide mnto branches according to the number
of the terminal subdivisions. Within these
the branches split up into numerous capilla-
ries, which present various forms of arrange-
ment, in some parts resembling Malpizhian
bodies, and in others the arrangement of pul-
moric capillaries. From these capillaries the
blood is collected by veins which pass back
through the tufts accompanying the corre-
sponding arteries. All these vessels, with
their subdivisions, are enveloped and sup-
ported by the pulpy granular substance that
forms the interior of every villus ( fig. 585, &).

Towards the end of pregrancy, the true
capiilaries of the villi gradually disappear, so
that in a placenta at term the blood-vessels

resent the condition accurately described by
C. H. Weber and Goodsir. A single vessel
generally enters each terminal tuft, and after

= 1. Goodsir. Anatomical and Pathological Ob-
servations, 18435,

a, terminal villus of a fetal tuft, from a placenta
of six montha. The arteries, veins, and capillaries
ave minutely injected. The latter, which disappear
towards the end of gestation, are here very abun-
dant.  The arteries and veins occupy the centre, and
the capillaries the surface, of the tuft, immediately

beneath the non-vascular sheath. The nucleated
non=-vasciular sheath iz shown at &, separated from
the internal sofier strutture in which the wessels
ramify. (Ad Nat.)

forining an open loop, it returns again, either
dividing within the villus, or leaving it as it
entered. Or a single vessel may enter, and
retire from two or more villi, before it termi-
nates in a principal vein, Many modifications
occur in the forms of the loops, which may be
simple, compound, wavy, or much contorted,
and in parts varicose.*®

Such, then, are the structures belonging to
the feetus which are brought into contact with
the maternal blood in the interior of the pla-
centa, viz., the portion of chorion that forms
the floor of the placenta, and the tufts or villi
which spring from its surface. The office of
the former is simply mechanical in confining
the maternal blood to its proper course, and
preventing rupture of the organ; the latter
constitutes the potentiul portion of the pla-
Centa.

On the other hand, the sole parts belonging
to the mother, the existence of which can be
anatomically demonstrated in the substance of
the placenta, are formed out of the decidua.

The decidua.— A general description of this
membrane, as it forms the roof of the placenta,
and sends off dissepiments into its substance,
has been already given. It only remains to

* These are the only terminations of the fouetal
vesselz of the placenta which have been hitherto
described.  The true capillory svstem disappears
towards the end of gestation, and apparently, on this
aceonnt, has escaped the attention of observers, aa
far as I am aware, except Schroeder van der Kolk,
whao, in his recent work, has deseribed and figured
them in a placenta of three months,  Scanzoni also

Lehrbuch der Geburtslilfi, fig. 99.) reproduces the
figure of Meckel and Gierse, in which the capilla-
ries have evidently been injected ; bug this is given
as an example characteristic of a dropsical placenta,
and not as representing & normal state,
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expluin the exact relations of this structure to
the villi, within the placenta. All the extre-
mities of the villi which are sufficiently long
to reach aeross the placenta from the chorion
to the opposite surface formed by the decidua,
become frmly attached to the inner side of
the latter. This attachment takes place not
by any actual perforation of the decidua, but
by the ends of the villi being simply inserted,
in an early stage of the formation of the pla-
centa, into little shallow pits or cup-like de-
pressions in the decidual substance, into which
they are received, and from which they may
be withdrawn,®  In other cases, the ends of
the villi become blended with the decidua, to
which they are apparently fixed, by a growth
of decidual cells, These attachments are for
the purpose of giving strength to the Flncenta,
and of mechanically supporting the villi, They
take place not only between the ends of the
villi and the decidua forming the roof of the
placenta, but also wherever decidua and villi
come into contact. Hence similar attachments
are also formed between the villi and the septa
or dissepiments ( fiz. 484 d p), which divide
its substance into separate lobes, Upon the floor
also of the placenta all round the margin, where
the decidua turns downwards and inwards to
become united with the chorion, and to form
the placental margin, the decidua is found for
a short distance attached to the bases of the
villi. And this a.rranl%ument pives to the parts
an appearance as if the decidua had been here
penetrated by the villi, but ene which is actu-
ally oceasioned by the former having, in the
course of growth, become extended around
the roots of the latter long after these were
first formed. Occasionally also decidual cells
may be found upon the surface of villi, con-
necting together their extremities, or forming
here and there rough irregulur belts upon their
atems.

Ternination of the maternal vessels. — No
extension of the maternal blood-vessels into
the substance of the placenta among or he-
tween the villi, ean be demonstrated to take
plaee_ o far as anatomical evidence goes,
the maternal vessels all terminate at once and
abruptly upon the inner surface of the decidua.
The curling arteries, after passing from the
muscular coat of the uterus, obliquely for the
most part, through the layer of decidua which
torms the roof of the placenta, open directly
into the interior of the latter; while the veins
commence by equally abrupt openings which

* The difficulty of understanding the early steps
in the construction of the placenta has arigen from
the belief commonly prevalent, that the ovam on
first reaching the uterus remains upon the outside
of the decidua, and that the villi of the elhorion
penetrate its substance or enter the uterine glands
m order to form the placenta. But there is no
sctunal penetration of the decidua at any period,
except that which consistz in the enfire ovum
g a situation in the interior of this membrane
shiortly after ita arrival in the uterus, The fips of
the villi at a certain stage, us above deseribed, be-
vome superficially imbedded in the walls of the
fietal chamber, which iz formed of decidus; but

this is not a penetration of the decidua, as commonly
understood, but only a means of fixing the ovum.

Tl

conduct through the decidual layer to the
venous sinuses in the uterine walls. These
venous orifices occupy three situations.  The
first and most numerous are scattered over
the inner side of the general layer of decidua
which constitutes the upper boundary of the
|ﬂm'_-|:nta,-. the second form openings upon the
sides of the decidual prolongations or dissepi-
ments, which separate the lobes from each
ather ; while the third lead directly into the
interrupted channel in the margin, termed the
circular sinus.

Development of the placenta. — The early
steps in the formation of the placenta have
been deseribed in the account which has been
already given of the development of the deci-
dua during gestation (p. 653.). These first
steps consist in the formation out of the deci-
dua of a perfectly spherical chamber, in the
centre of which lies the impregmlted OV,

The surface of the ovum is at this time
covered everywhere by short elub-like villi of
equal size. The extremities of these villi are
simply in contact with, but are not as yet
attached to the walls of the containing cham-
Ler.  Subsequently both the villi and the de-
cidua forming the fetal chamber undergo con-
siderable metamorphoses. Certain portions of
these become intimately united, in order to
form the placenta ; while other portions suffer
retrogression, and take no part in its construc-
tion. The following are the principul features
in these metamorphoses.

Fatal portion, — The surface of the ovam
does not long retain the peculiarity just men-
tioned, of being equally covered by villi. Dur-
ing the second month at least, if not earlier,
those villi on the side furthest from the uterus
cease to grow, and in consequence of the
increasing expansion of the ovum become
more widely scattered over this part of its
surface, while those nearest to the uterus
rapidly increase in size and extent, so that
this portion of the ovum soon exhibits a pro-
fuse growth of villous processes, which send
out their ramifications in all directions.

According to Professor Goodsir, the deve-
lopment and growth of the villi proceed from
the groups of cells already described as oceu-
pying their bulbous extremities, These swell-
ings on the sides and ends of the villi are
their germinal spots, and are the active agents
in the formation of these parts. The villus
clongates by the addition of cells to its extre-
mity, the cells passing off from the germinal
spot, and the spot receding on the extremity
of the villus, as the latter elongates by the
additions which it receives from it.

As the villi increase in size, their strength
is gmduull;.r uugllh::lltl_'d by the conversion of
the membrane and cells forming their stems
and larger branches into a tough white fibraus
texture ; while frequently, towards the end of
gestation, caleification is observed to begin
within the finer villi, and to proceed sometimes
to so great an extent that a considerable num-
ber of them become filled up and obliterated
by solid matter. While these changes are
going on in the outer portion of the villi, or
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Fig. 486.

that which is derived from the chorion, im-
portant modifications occur in the interior
structures.  Up to a certain period of gesta-
tion, the chorion and its villi contain no
blood-vessels. According to the author last
quoted, blood-vessels first appear in these parts
when the allantois reaches and HI)E]“H itsell to
a certain portion of the interior surface of the
chorion. The umbilical vessels then commu-
nicate with the substance of the villi, and be-
come continuous with loops in their interior.
Those villi in which the blood-vessels do not
undergo any further development, as the ovum
increases in size, become more widely sepa-
rated, and lose their importance in the eco-
nomy. The villi, again, in which vessels form,
in conneéction with the umbilical vessels, in-
crease in number, and undergo certain changes
in the arrangement of their constituent ele-
ments.  As the blood-vessels increase in size,
the cells diminish in number, but are always
found surrounding the terminal loop of ves-
sels in the situation of the germinal spot.

The injections of Schreeder van der Kolk #
show a profusion of capillaries within the villi
as early as the third menth. And at later
Eerimiu of gestation, up to the sixth month, I

ave suceeeded without difficulty in display-
ing, by the aid of fine injections, such an
abundant development of these vessels, as is
exhibited in fig. 485, Before the end of ges-
tation, however, the greater part or all of
these fine capillaries have disappeared, and
the vessels within the villi then show only
the long tortuous varicose loops which Good-
sir has so well deseribed.

Such are the principal modifications which
normally take place during the development
and growth of the feetal portion of the pla-
centa. The changes oceurring in the maternal
p-clrljnn, or that which is 5|:|p|1|'t|‘:L| by the de-
cidua, are not less remarkable.

Maternal poriion. — Four principal stages
may be observed in the formation of this por-
tion of the placenta.

The first stage is that in which the decidua
constitutes a perfectly spherical chamber 4
surrounding the ovum, but having as yet no
struetural connection with it { fiz. 486.). This
is the condition of the ovum in the early part
of the first month of gestation.

The second stage is marked by the com-
menging attachment of the villi ail round to
the inner surfice of the containing chamber,
g0 that now the ovum becomes fixed, and can
no longer be turned out, except by breaking
off the villi, or |;|1‘:-.Lw'I|'|g out their ends from
the little pits, or anfractuosities, already de-
aeribed in the walls of the decidua, in which
they have become embedded. At this period

latter half of the first month), the decidua
forming the walls of this chamber iz suffi-
ciently firm to admit of dissection, and already
there may be traced, upon its inner surface,

* Loe eit. pl. i, fig. 1.

+ For an acvount of the formation of the fetal
chamber, and of the early steps in the constroetion
of that portion of the placenta which belongs to the
decidua, see p. G5,

Decidua at the beginning of geslation, exhibits
Sreterd chamler in the ﬁm}rf;:yr :;}h:':s mgﬁalt
The oo, befng at thiz time unntiached, fas
out of it.  { After . Hunter,)

orifices communicating with canals in the de-
cidua that lead into the uterine sinuses. The
maternal blood already flows freely into the
foetal chamber, and, after passing everywhere
among the villi, is returned into the uterine
veins, Thus a femporary placenta is formed,
which, as in Pachydermata, Cetacea, &e., en-
tirely surrounds the ovum (fiz. 487.).

The third stage is the most important. It
marks the transition from the temporary to
the permanent form of the placenta. Coinci-
dently with the inereased development of the
villi on one side of the chorion, and their cor-
responding arrest of growth on the opposite
surface, there occurs an increase of the space
between the decidva and the ovum on one
side, and a corresponding decrease of it upon
the opposite side. The increase is always on
the side next the uterus, where the villi are
most abundant, and the decrease vpon the
opposite surface, where they are fewest. And
this change continues progressively, until,
upon the bald side of the ovum, the decidoa
reflexa and the chorion come into so close
contact that the interspace is obliterated, and
the blood, which formerly flowed freely among
the villi, is now no longer admitted to this
part of the circumference of the ovum ; while,
upon the side which is directed towards the
uterus, a large space is left which now takes
the form of a meniscus.  In order more effec-
tually to confine the blood within this limited
space, an increased development of decidual
cells now takes place, which pass off from the
uterine walls, and attach themselves to the
chorion all round the circumference of this
space, and thus is formed the margin of the
permanent placenta. During all this time, the
ovum, by its growth, has been gradually rais-
ing the decidua above and around it, just as
the common integument becomes raised dur-
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Fig. 487.

The formation af the fa-:!ui" ehamber nivre advanced than in fig, 486,

the ends of which, abowt thes time, begin to be atla

conlained.

The oenm iz siill evenly covered by willi,

r:.'wdfm the walls of the choawber wne which the ovum is

a, ovain § o vy decidua reflexa, forming the fetal camber; e, decidua rera w, uterine walls,

ing the formation of a subentaneons abscess;
while in proportion as the base of the chamber
becomes extended by the gradual retiring, from
the centre, of the line of reflexion of the de-
cidua, like waves receding from a central point,
s0, at the same time, an increasing surface is
produced by the expansion of the uterus itself ;
and the layer of decidua here formed, com-
monly termed the decidua serotina, is simply
the mucous membrane reproduced to !gup'ﬂjr
the place of that which had been consumed
or pushed off in forming the decidua reflexa.
The fourth or final stage consists in the
partitioning of the permanent placenta into
smaller portions or lobes by the extension of
the luyer of decidua {seroting ) which lies op-
posite to the developed villi inwards at vari-
ous points towards the chorion.  In this way
are constructed the dissepiments already de-

scribed as bounding the several lobes or co-
tyledons. This partitioning of the placenta
commences about the fourth month,

Thus, during these several stages in the
formation of the placenta, two processes ma
be said to be concurrently earried om which
tend in npposite directions — a process of
positive enlargement and growth combined
with one of relative retrogression or limita-
tion. For while the bulk of the placenta is
progressively increasing up to the completion
af pregnaney, the relative amount of suriace
of the ovum appropriated to it is, on the other
hand, dirmimished,  The entire surface of the
chorion being, in the first stages of develop-
ment, emploved as a placenta; while in the
latter halt of gestation, one third of it suffices
for that purpose.

Functions of the plocenta, — By means of

S A
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the placentn, the blood of the mother is
brought into mediate relation with that of
the fetus.  Two corrents, the one foetal, and
the other maternal, are continually Aowing
into and from this organ, yet in channels so
perfectly distinet that no direct commingling
of the streams can ever take place. Never-
theless, though no passage of the form-ele-
ments of the blood can oceur, yet through
the partition-walls which separate these two
currents, all the materials necessary Lo the
growth of the fietus are conveyed by endos-
motic processes, and all the changes necessary
to the respiration of the feetus, and to the
elimination of effete materials, are cffected.
The mechanism by which these ends are
accomplished is of two kinds. The one
consisting of means for bringing the two con-
stantly flowing streams of blood into juxta-
position, the other of instruments for carrying
on the nutritive and elimipnative processes
which are the objects of this conjunction.

The feetal blood eonveyed by the branches
of the two umbilical arteries, is distributed to
the villi, whence, after being exposed, in the
finer vessels and capillaries which ramify upon
their inner surface, to the influence of the
maternal blood, it is returned to the funis by
the branches which terminate in the single
vein. The propelling power by which the
blood is moved resides in the heart of the
foetus, and the whole of its circulating fluid is
thus earried in successive portions through
the placenta.

The maternal blood, after having its im-
petus diminished by the spiral course which
the arteries take in passing through the walls
of the uterus, as well as through the decidua,
is delivered at once into the placenta, where
it becomes immediately separated mto fine
streamlets by the villi which are so closely
set as to break up the interior of the organ
into countless channels.  After lowing every-
where among the villi, the blood escapes back
into the utering system ® by the venous ori-

* 1 ean arrive at no other conclusion than that
the blood in the interior of the placenta, iz a3 much
external to the maternal vaseular svstem as it is
while passing through a quill inserted between the
divided ends of a veinin a living animal, Although,
in thizs belief; 1 find mysell :r{xmsed to the views of
Weber, Miiller, J. Reid, Goodsir, and Schraeder van
der Rolk, whe, with certain differemces maintain
that the blood is still retained within the maternal
system. The wiews of theze and of many other
iﬂu}’&in!ngi:-t:@, who more or less agree with them,
are divisible inte two classes,  Acconling to one
view, the utering vessels either form a network in
the substance of the placenta (Weber), or become
expanded inte an enormous sac, composed of the
inner coat. of these vessels, which envelopes every-
where the surdace of the villi (J. Reid), =0 that the
Mood after circulating within the placenta is re-
turned to the uterns without having been extrava-
sabid,  Aceording to the other view (Goodsir and
Schreeder van der Kolk), the decidua throws a close
investment over every villus, and forms that onter
covering of cella which I have ascribed to the
chorion; &0 that in this view a lamina of uterine
structure still separates the maternal bleod from the
exterior of 1he valli.

O this and other points relating to the minute

fices upon the surface of the decidua, and
upon the dissepiments and marginal furrows
from which it is conducted, through the deci-
dual coat, to the sinuses in the substance of
the uterus, and thence is returned to the
mother's body by the uterine and spermatic
veins,

During the flow of these streams throuch
the interior of the placenta, the surface of the
villi is constantly bathed by the maternal
blood. Nevertheless the blood of the fietus
iz separated from that of the mother — first,
by the walls of its own capillaries ; secondly,
by the gelatinous membrane in which these
ramily ; and thirdly, by the external non-vas-
cular nucleated sheath derived from the cho-
rion. With the latter alone, the maternal
bloeod 15 brought into direct contact.

Each of these structures has its distinet
office. The use of the external layer of cells
( fig. 485. &) has been happily illustrated by
Goodsir.  They are to the ovum what the
spongioles are to the plant: they supply it
with nourishment from the soil in which it is
planted. Thus their action is selective, and
they transmit to the interior of the villus the
materials necessary for feetal growth., These
again are taken up by the internal layer of cells
( fir. 485. b), un:l by them brought into direct
contact with the feetal capillaries. By a similar
process, the interchanges necessary to respira-
tion are effected through the membranous sur-
faces which separate the maternal and feetal
Ilood. And these processes, respiratory anid
nutritive, are continned withont intermizsion
from the moment that the two separate cur-
rents are established until the final separation
of the foetus in the act of birth. Yet, through-
vut pregnancy, the form of the mechanism by
which these changes are effected is continnally
altering, either in its greater or lesser parts.
The greater changes have reference chiefly to
mechanical, and the lesser to vital necessities,
The th:mge!; in form exhibit a beautiful series
of adaptations in the capacity and strength of
the placenta to the increasing amount and
force of the maternal current. The original
]'Ilill'l of the I}Im:uc:n!st, that of an inlcrspnce be-
tween two spheres ﬁn lesser one contained
within a greater) filled by maternal blood,
could not be long preserved with the materials
out of which the temporary organ is con-
structed. For as the ovum grows, the deci-
dua reflexa, which alone confines the blood

structure and composition of the placenia, consult
Vor Baer, Untersuchungen liber die Gefissver-
bindung zwischen Mutter und Frocht in den Saii-
gethieren, 1828. Ritgen, Beitriige zur Aufhellung
der Verbindung der Menschlichen Frucht mit dem
Fruchthilter. 1835 Sharpey, in Miller's Physi-
ologry by Baly. 1237 and 1848, Eschriche, De orga-
1i% quze respirationi ot nuiritioni fetus mammalium
inserviont. 1837, K. B Weber, in Hildebramdt's
Anatovie, b, iv., and in Wagner, Elements of Phy-
giology. 1841, . Heid, Edinb. Med. and Surg.
Journ,; Mo, 146, J. Dalrymple, Medico-Chirnrgical
Trans., vol. xxv. 1842,  Goedsir, J and 5, Anatom.
and Pathol, Observa, 1845, Schreder van der Kofk,
Waarnemingen over het Maaksel van de Mensche-
lijke Placenta, en over haren Bloods-omlsop. 1851,
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PLACENTA — (Funcrions). T3

that Hows around it, becomes thinner, and
finally giveﬂ way by extension. But |ong -
lore this staze arrives, the whole of this por-
tion is shot out from the maternal eirculation,
and the subsequent metamorphoses are di-
rected to the strengthening of the more limited
space which remains. It is on this account
that the strong border of decidua is formed
arcund the margin of the now restricted area.
The base of the placenta now consists of the
tough and resisting chorion; while that por-
tion alone of the decidua which is strength-
ened externally by the uterine walls is retaned
to form the opposite boundary. Ultimately,
as the current of maternal blood flows with
increasing force into the placenta in propor-
tion to the growth of the latter, this becomes
subdivided by the decidual septa, which ap-
portion the entire m'Fﬁn into separate placen-
tule, and thus the larger supplies necessary
to the increasing exigencies of the feetus are
disposed of without danger of rupture to any
portion of the organ.

The changes in the more minute structures
which belong to the feetus are not less inter-
esting. The profuse development of fine
capillaries within the feetal tufts, which is so
conspicuous firom the third to the sixth month,
iz connected not only with the functions of
respiration and nutrition of the feetus, but also
with the growth of the villi themsclves, But
when the perim:l of viahilitjr of the fetus has
arrived, the proportionate amount of capillary
vessels within the villi becomes mt_l::,r =
duced, until finally only the original stems of
the vessels are leflt. And this relative reduc-
tion of the channels through which the foetal
blood flows, becomes more marked, until, as
the time of birth approaches, many of the villi
become more or less obliterated, and cease to
admit blood, often in consequence of that calea-
repus degeneration which, from the frequency
of its occurrence, may be regarded rather as
a normal process significant of natural decay
than as an evidence of any morbid or preter-
natural change.

The series of metamorphoses is closed by
the degeneration of the materials which bind
the placenta, and consequently the fetus, to
the uterus. The layer of decidua forming the
connecting medium between the uterus and
the faetal structures, in common with the rest
of this membrane, suffers slow disintegration,
and its component cells are converted into
molecular fat. And now the strength of the
adhesion being gradually diminished, it only
remains for the contractile power of the ute-
rus to be evoked in order to accomplish the
separation together of the faetus and placenta,
like ripe fruit detached from the parent bough.

——e
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The illustrations of this article marked, * ad na-
turam,” are from original drawings and preparations
in the possession of the author.  For the rest of the
figures the authorities are given,
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