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involution ot the uUterine iucosa 1n the kwe

Heview or Literature

Letalied descriptions ot tue nistoioglcsel cunenges
teking plece 1n the mucosa of the bovine Oor ovine uterus
auring involution ere liecking in veterinery iitersture.
Stetements on this importsnt subject i1n our eariy veteri-
nery literasture ere besed on observations of tne involu-
tion of the uterus in the humsen.

Our knowledge concerning involution of the uterus
cen be said to start with the work of Friedlénder (1) on
the uterus in women, foliowed by Kundret end Engelmen (Z)
end Leopold (3). These esrly investigstions have been
foliowed by & long list of articles by different workers
deeling with the subject in women.

The uterus in women is of the decidusl type in that
e part of the mucosa of the uterus, whici has undergone
certein chsnges to fit it for the implentetion end nutri-
tion of the ovum, is cast oft efter lsbor. A thin layer
of decidual tissue is cest off witn the foetsl membrenes
immediately efter birth. Tne remeining mucosesl cells be-
come difrerentieted into two leyers; the one edjolning
the uterine cevity is deciduel, becomes necrotic, end is

cest off in the lochia, while the other leyer adjoining
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the musculeris eand conteining the fundi of the glends,
remeins in situ end constitutes the metrix from which
the new endometrium is regenerated.

in 1l¥3l there eppeared &n article by J. Wuitridge
Wililems (4) on e series of uteri teken from women who
hed died from ceuses other then puerperal infections,end
uninfected uteri emputated during the puerperium from
women suffering from chronic nephritis, serious heart dis-
eeses, etc., His meterisl was thus not complicated by le-
sions essociated with infections or the uterus snd there-
fore meets the often mesde compleint thet unliess the stu-
dies were mede on normsl uteri, the conclusions would prob-
ably be incorrect.

Wiliiems (4) shows the intricete chenges involved in
the rezeneration of the uterine mucosa following delivery.
In doing so he sdvences some new contentions concerning
the process., He stetes, "It seems to me that the evi-
dence thus far esdduced mekes three points clear: first,
thet the process is in no way connected with infleammetory
change; second, that there is no indicetion of any exten-
sive necrotic process; end third, thet all of the speci-
mens show unusuel proliferetion of endometrisl tissue,
which does not merely cover the surfece of the plscental
site, but invedes it in all directions, but particularly
extends between it end the underlying muscularis, =0

thet in & general way it undermines the plecental site
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end ultimetely lesds to its extrusion or exfolistion."

He further stetes, "Regerded from enother point of
view, such & process of exfolistion should be regasrded es
very conservetive, end es & wise provision on the pert of
Nature; otherwise greet difficulty might be experienced
in getting rid of the oblitersted arteries and organized
thrombi, which if they remained in situ would soon con-
vert & considerable part of the mucoss into & mass of
scer tissue, with the result thet after s few pregnan-
cies it would not longer be possible tor it to go through
its ususel cycle of changes, and the reproductive career
would come to an untimely end."

While the ewe has the multiple type of plecents and
is not a deciduete 1in the sense that there is discsrded
along with the chorion e portion of the endometrium, the
ewe is & deciduste in thet the cells thet proliferated
to form the crypts or msternal plecente of pregnency are
disposed of postpartum in a somewhat similer menner to
thet described by Wililems (4).

Fleming (5) does not deseribe the changes thet occur
in the uterus postpartum. He merely states that after
the toetel villi are withdrawn efter birth the cotyledons
ere shed or dissppear 1n some obscure rienner.

DeBruin (6) does not describe the complex changes
thet teke place in involution. He stetes, "The uterine

mucosa after parturition slso surtrers considerable chenge.
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The cotyledons become smaller, lose their peduncular iden-
tity end undergo regressive ftetty metamorphosis. Fourteen
deys later cotyledons proper do not exist. After three
weeks the mucosa hes returned to its original staete. Puer-~
peral processes - for instence, septic metritis - do not
influence the regressive changes of the cotyledons; theat
is they do not reterd them."

In 1908 eppeered the comprehensive esrticle of Hilty
(7) the third pert of which, desling with the chenges in
the mucosa of the uterus of the cow during the puerperium,
is of interest to us. He states, "“With cessation of the
blood ceirculstion in the meternal and foetel placentae &nd
the loosening of the efterbirth, end onset of postpertum
peins, the regeneretive processes in the uterine mucosa &and
ceruncles begin,"

"The ceruncle undergoes taroughout its entire extent
e fatty deceneration, setting in at its periphery. Crypts
end crypt walls venish. The maternel plecenta becomes &
stnuctureless mass of celluler debris which disappears be-
tween tne tenth end fourteenth day postpartum, thet is to
say, it forms an essential component part of the  lochia,
consisting of uterine epithelie, leucocytes, snd fet drop-
lets."

Hilty (7) goes on to explein that asfter the mater-
nael placenta hes been cest off in the lochie, the cellular

stre tum or subepithelisl tissue develops by intensive cell
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proliferetion into cep-sheped, melon-like puerperal carun-
cles, towering sbove the mucosa. These ceruncles are then
covered by epithelis spresding over the ceruncle from the
inter-ceruncular epithelium. The puerperel ceruncle then
corresponds to its originel juvenile ceruncle.

In 1924 esppeared Hallmsn's (8) srticle on disesses of
the reproductive orgens of cattle. He describes the histo-
logicel chenges occurring in the cotyledon of pregnency.
Lils conclusions egree with Hilty's in thet the maternal
plecenta is eliminated down to the connective tissue band
or celluler stratum et the base of the maternsl pliacenta.
In Hallmen's series of ceses sufficient materisl unfortu-
netely wes not availeble to cover the full period of 1in-
volution. The latest cese studied wes twelve days post-
pertum, and the involution wes not complete.

Wiliiems, W. L. (¥) wrote en srticle in 1929 on "The
Significence of Utero-chorionic Lesions in the Cow," 1in
which he reviews a group of papers by Helimen end his col-
leagues, and Williems end his colleagues. In describing
the involution of the maternsl placente or cotyledon of
Hilty (the crypt mess) Willisms stetes, "After the ter-
minstion of pregnency the mess of crypts constitutes s
useless tissue which 18 elimineted. Keving lost their epi-
theliel covering, sn extensive denuded surfece results,
freely exposed to sny bescterial or other irritents present.
The tissue of the crypt wells consists to an unusual de-

gree of blood, lymph end otuer liquid, end immediately the
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efterbirth comes eway the healthy uterus contracts with
great repidity; the unnecessary fluid end moveblie cells
are esbruptly withdrawn end the cotyledon of Hilty (the
orypt mess) 1is very largely returned to the body es &
whole. lnevitably, &s in a wound, some of the exposed
superficiel cells perish but the smount is very smell in
typicelly healthy cows end no clinicelly visible discherge
follows the expulsion or the efterbirth. The line of de-
mercetion between health snd disesse cen not be sccurate-
ly drewn, but the Williiems group, tfrom the clinicel stend-
point, locstes thet line fer neerer to en sbsence of rec-
ognizeble discharge then does the Hellmen group from the
laboretory stsndpoint.

"The caruncle of Hilty doc¢s not disappeer atter
heslthy perturition, the celluler leyer, 2, in tig. 7, re-
meins intect, prepared fully to provide new crypts in the
next pregnency. hile histologists have not yet discover-
ed tue structurel besis of the observed pnenomenon, there
is spparently some fundamentel arrengement end tunction of
the cells in the celluler leyer, 2, Fig. 7, which preor-
dains the errangement end character of the uterine crypts
end these fix the cherecter of the chorioniec viliior tufts.
'he exact extent of injury required to disturb the symme-
try of the crypts in the next presnency 1s unknown, but
the evidence indicetes thet the lesions need not be very

profound.”






Williems first says thet

tutes & useless tissue which
on to sey thet the cotyledon
very lergely returned to the
ments contredict eesch other

eny histologicel evidence to
some fundementsl arrengement
in the celluler leyer of the
errengement end cherecter cof

these fix

the charecter of the chorionic vilii

the mass of crypts consti-
is eliminated, end tuen goes
of Hilty (the crypt mass) 1s
body es & whole. These state-
We do not belleve there 1is
show tnét there 1s sappsrently
end function of the cells
ceruncle which preordains the
the uterine crypts, end thet

or tufts.

In tact, there 1is evidence to the contresry, which will be

cited in the short description ot tne

uterine mucossa.

evolution of the

Non-pregnent Uterus

1'ne uterus beceuse of its veriabllity 1s one of the

most interesting, &s well e&s

to study.

the most difficult, orgens

As the shepe end topogrsphicel relations are suffi-

ciently described in the stendard texts on enstomy, this

peper will be confined principelly to the histology

the mucosa.

of

Some confusion exists in veterinery litersture 1in re-

cerd to the use of the terms ceruncle end cotyledon. The

terms heve

been epplied by some

writers to the mass of



8

cells thet constitute tne reised circumscrioed arees in
the non-pregnent uterus, end to the much larger mass
that develops in the grevid uterus from these reised
ereas.,

in this peper the raised aress in the mucosa of the

non-pregnant uterus will be celled ceruncles or plecen=<

tel matrices. We prefer the term "placentel matrices™

since the reised erees sre composed of permenent cells
which do not remsin grouped in & csrunculer shaped msess
in the cotyledon of pregnesncy.

The term cotyledon will only be epplied to the semi-
sphericel sheped bodies that develop in the grevid uterus
end are composed of the permsnent placentsl mstrix cells,
which spread out into & bend of cells 1in the cotyledon,
end the decidual cells that proliferate 1rom the matrix
torming the crypts.

The terms corypt maess and maternal plecente will be

used synonymously end will designate only the decidueal
cells of the cotyledon.

The term foetal placenta, or chorionic villi will

be used to designete theat part of the chnorion which is
lodged in the crypts of the maternsl placentea during preg-
nency. The chorionie villi in conjunction with the decid-
ual cells of the crypt wells thet lodge the viili during
pregnency etfect the pesssage of waste products from the

blood of the foetus into the blood of the mother, and of
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oxygen end nutritive maeteriels from the blood of the
mother to the blood of the foetus.

The term glenduler mucosa will be used to disignete

8ll of the mucoses conteining glends - namely thet which
is not occupied by the csruncles in the non-pregnent uter-
us, and ell of the mucoss theat is not occupied by the coty-

ledons in the pregnent or involuting uterus.
Histology ot the Mucoss of a Non-precnent Uterus

Ewe 8u41 Non-pregnent

1his ewe, & non-pregnent, tive or six-jyesr old eni-
mal, was xilled May 18, 1lv3c. All of the generative trect
wes removed ss soon &s possible atf'ter desth end pleced cor-=
sel slde up on & plece of cerdboerd. 1'he internal os of
the cervix wes loceted by palpetion through the wall of
the uterus snd messurements teken of the length of the
horns from the internsl os eround the greater curveture of
the horns to their tips. 7The diemeters of the horns were
alweys meesured st their grestest diemeter.

The right Lorn measurés 115 miliimeters in length
end 12 miillimeters et its grestest dlameter.

1'he left horn messures 120 millimeters 1in length
end 12 millimeters et its greatest diameter.

An incision wes mede througn tne dorso-meaisn line of

the vegine, cervix, snd arounc the greeter curvature of

the horns, thus exposing the epitheliel surfsce. The edges
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of tihe incislon were pinned down to tune cerdboard which
flattened out the hollow orgen into one plene. Dsta were
teken on tie gross aeappesrence otr the mucosa snd & pLoto-
greph of the uterus wes msde.,

1'he whole genitel trect wes then 1fixed in Bouin's
solution for twelve hours, when it wes possible to cut
blocks of tissue without disturbting the relstionship of
parts. The blocks of tissue were leteled end tixed long-
er if necessery. They were then run through the alcohols,
clesred in cedsr wood oil, embedded in pareftin, sectioned
ernd stained in hemetoxylin end eosin.

vecroscopicelly the endometriel surfece of the mucosse
is differentisted into two perts, 1l.e., the ceruncles &nd
tne glenduler mucosa.

One hundred end twelve ceruncles sre present in this
uterus. The csruncles sre srrenced in tour symmetricel
rows in eech horn; the rows running pesrellel witn the long
exis of the uLormns. ln the middle &end lower part of the
horns the ceruncles ere ellipticel in suspe but becone cir-
culer towerd tue ovaerisn end of the norms (Fig. 1). Tuae
caruncles project ebout two miliimeters ebove the glendu-
ler mucosa.

During tne resting period when the uterus is not sub-
ject to the cyclic changes of estrus the epitielium hes 8
greyish white trenslucent color. During the rutting see-

son when the uterus 1s going through the eyclie chenges of
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estrum the caruncles mey te bleck in color, due to & pig-
ment trormed under the epitheliium, Mershall (lu), Caesids
end McKenzie (1l1). We heve aslso noted the bisck pigment
under the epithelium in the glenduler mucose 1in some of
the non-pregnent uteri exemined during the rutting seasson.
Hilty mentions the pigment occurring sround the edges of
the csruncles in the involuted uterus of the cow. Hemmond
(12) elso mentions an emorphous brownish pigment thst ep-
peers eround the ceruncles seventy-two hours to eight deys
atter the beginning ot hest in the cow.

Macroscopicelly there 1s notaing to aistineuish the
glanaduler mucosa from the caruncles except thet the cerun-

cles sre elevated sbove 1it.

Histology of the Glesndular Mhucosa

‘'he wnolie surfece of the mucose is covered by en epi-
thelium of columnar cells which is continuous over both
the glendular mucosa end the csruncles. This epitheiium
dips down in the glanduler mucosa, &t frequent intervais,
to form the uterine glsnds which ere much brenched towerd
the fundus of the glands. The epithelium or the mucosa is
but one cell in thickness. "1These cells haeve large oval
nuclei thet are situsted nesr their beses.

Just below the epithelium is e shaliow leyer of con-

nective tissue densely crowded with nucleil which sre



12

elongated and iie perellel to the epithelial surface. Nu-
merous leucocytes may be scattered tarough this layer.
This connective tissue layer is ricnly supplied with cap-
illeries end small blood vessels.

Beneath this layer is & much tnicker isyer ot looser
oonnective tissue which reaches to the 1inner surface of
the musculer wall of tne uterus. 71his layer ot loose con-
nective tissue is continuous with the wnole inner musculer
wall of the uterus as there i1s a leyer of this tissue be-
tween the cesruncles end the musculer wall. 7The connective
tissue cells of this loose layer are similer to the cells
in tne leyer under the epithelium except that the nuclei
ere farther apart and the cells have brsnching processes
which enastomose with one another.

The whole leyer is penetrated by capillaries with the
lerger blood vessels lying in the deeper psrts. Hemifying
throughout the layer ere the uterine glands, tne fundi of
which reech to the inner surfece of the muscular wall. The
ruﬁdi of some of the glends remify in the 1leyer of loose
connective tissue below the ceruncles. The excretory aucts
from these glends do not pass through the stroma of the
caruncles in reaching the lumen of tne uterus, but pass to
the side of the ceruncles end open on tne epitheiium of the
€landuler mucosa between the caruncles.

The epithelial cells lining the glands are continuous

with the epitheliel cells covering the mucosa. NoO nisto-
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logicel difference cen be seen between the epitheliel cells

lining the glends end those covering the mucosa.

Histology of the Ceruncles

The ceruncles ere locel thickenings of the leyer of
densely celluler connective tissue found just below the
epithelium in tke glendulsr mucosa. As slresdy mentioned,
they are covered with & single leyer of columner epithe-
lisl cells which sre continuous witu tne epithelium cover-
ing the glendular mucosa.

The dense cellulsr tissue of the ceruncles 1is com-
posed of cells with elongeted nucleil similer to the cells
under the epithelium in the glanduler mucosa. 1t is tra-
versed with numerous cepilleries wnich usuelly run st right
engles to the epitneliel surfsce.

immedieately below the ceruncle, in the layer of loose
connective tiésue thet is interposed between the ceruncle
end the musculsr well, is e group of lerge blood vessels
wvhich ensure & rich blood supply to the ceruncle should

pregnency teke plsce (Fig. 2).
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The rregnent Uterus

The observetions revorted in this psper ere limited
to the processes teking plece in tne involuting mucoss of
the ewe's uterus. 1t would be impossible, lLowever, to
meke clesr the chenges thet teke plsce during involution
without en understanding of the clenses thet occur in the
mucoss during evolution.

Assheton (13) in 1lyu6 published sn importent asrticle
on "The Norphology of the Ungulete Plscenta, perticularly
the Development of thet orgsn in tne Sheep,snd notes upon
the Plscente of the Elepnant end LEyrex." Liost of tne ais-
cussion of thne clhsnges occurring in the mucosa of the
ewe's uterus 1s bssed on Assheton's erticle.

The fertiiized ovum in the ewe does not resch the
uterus until the fourth or fifth dsy after coition. On
the ninth dey the zona rediata ruptures end the blesto-
cyst for the first time lies in direct contect with the
eplithelium of the uterus. The well of the blastocyst
from the time expaension begins on the tenth dey until the
slxteenth day is of two leyers, the trophoblest (ectoderm)
end hypoblest (entoderm) esch of one cell in thickness.
The mesoderm soon mskes 1ts sppesrsnce growing out be-
tween the ectoderm end entoderm, end the well of the
blestocyst soon consists of tropuoolest end mesoblest.

'ne t'irst atteck upon the epithelium of the uterus
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occurs sbout the eignteentn dey. The trophoblast, wnere
it oomes in ocontect with the epithelium of the ceruncles,
becomes slightly tnicker. Certein binucleate cells of
the trophoblast migrate to the surface where they ere in
contect with the uterine epithelium. 7These cells insinu-
ete themselves between the cells of the uterine epithe-
lium end pess down to their beseS where they themn force
themselves between the epithelium end the sublying metrix.
The epitheliel celils ere cut off from nutrition end soon
degenerete. Other phegocytic cells of the trophoblest en-
gulf end remove the deed epitheliel cells. The mstrix of
the casruncles is now in contect witn the trophoblest.,

The sllentoic splenchnopleure mekes its eppearsnce
ebout the rifteenth dey and grows very repidly. 1t fuses
with the wall of the blastocyst sbout the twenty-third to
twenty?fourtn dey.

The trophoblast, soon efter the destruction or the
epithelium over the caruncles, rorms into ridges over the
caruncles. KFurrows are formed in the stroms of the me-
trix opposite the ridges orf the trophoblast.

The future vilii of the foetal placenta are formed
as vuddings slong the crests or the ridges, trirst of the
trophoblest which is followed quickly by the mesoblest.
The mesoblest forms the core of the villi end cerries the
branches of the allentoioc blood vessels. The villi grow by
théir own interstitisl growth and the celis of the cerun-

cle proliferate new cells which grow up eround the villi.
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1ne walls of the crypts ere not lined by epitneiial celis
of the uterus but by celis rrom the tropnoblsst. Assheton
nemes the layer iining the ecrypts plasmodi-trophoblests.

The growtn or foetal vilii from the chorion witnh the
corresponding growth of crypts from the matrix is s con-
tinuous process from the time villi first appear until
pregnancy 1is terminated, es reported by Assneton (13) in
the ewe, Hiity (7) Hellmen (8) end Hemmond (1l2) in the cow.

As pregnency advences end more viilii aeveiop on taoe
cnorion, celling for the development of more crypts to
lodge the villi, the plecentsl metrix cells do not remain
grouped in e carunculsr sheped mess but spreasd out into a
thin bend ot celis to provide for the lsrge number of
orypts that form in the cotyledons,

In Fig. 3, the derk band of closely pecked cells
eround the periphery of the crypts ere tne piscentel ma-
trix cells indiceted et (c). 7The crypts tnat resuit from
proliferation of the matrix cells esre indicsted by the
(brace b). As tne number of erypts increeses and the coty-
leaon grows larger it projects into the lumen of tne uter-
us. The csrunculsr matrix spreeds out into & tnin bend of
cells in the cotyledon by en inveginetion of the caruncu-
ler mess of metrix cells. This results i1in the adjmcent
glandular gucosa end its epitheilium being carriea up the
sides of the cotyledon as it increeses in size beceuse of
i1ts attachment around the edges of the metrix of the cerun-

cle. These stetements sre mede clesrer by reterring to
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Fig. 8. 71he epithelium between the points (@) and (b) over
the ceruncle is denuded by tne cnorion ena crypts begin to
form on its surface. ln Fig. 3 the points (f & I) corre-
spond to (a & b) in Fig. 2. 1f the epithelial surrace of
the glanduler mucose is foliowed down the wall of the coty-
ledon from (f & f) on each side, the cotyledon will be
found to be stteched to the mucose by & narrow short stem
indiceted by the (bresce g). The chorion is indiceted 1in
Fig. 3 at (a8, @), 8p, &nd 8y). 7The villi ot the chorion
enter the cotyledon et (e;). ‘The musculer well 1s indice-
ted et (4 & dl), end the uterine glends at (¢). The lacu-
nee of extravesated blood trormed between the basesof the vil-
11 end tips ot the crypt well are indiceted at (h).

The changes teking plece in the glanduler mucosa of a
pregnent uterus ere shown in rig. 4.

There hes been an enormous incresse in area ot tne iu-
men or the uterus. 7This increese in sree nas celled tor e
greet 1increase in the number of epitnelial cells beceuse
the celis have not inocreased in size. ‘rhey ere stiil col-
umnar witn ovel nuclei, (Fig. 4, o).

Just beneeth the epithelium 1is the sheliow layer of
dense connective tissue with elongeted nuclei lying peral-
lel to the surface.

‘‘here heas been a grest change 1in the uterine glands
thet remify in the loose connective tissue layer of the mu-

coss. ‘''hey neve incressed enormously in size and occupy
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neerly all the area in the mucose (Fig. 4). Here too
there has been an enormous increesse in the number of se-
ereting epithelial cells to esccount for the increase in
size of the glends becsuse the cells have not increased
in size. (Fig. 4, o).

The loose connective tissue of the area appears to
be relatively reduced in amount. It is found only be-
tween the glends end eround the blood vessels. 1he nu-
clel are fewer and farther espsrt then in the non-preg-
nent uterus, (Fig. 4, f). At (s8) can be seen a portion
of the chorion overlying the glanduler mucoss, &nd at
(b) the epithelium of the chorion is indicated. The mus-
ouler wall of the uterus is indicested ot (g).

Hilty (7), 1908, Hellmen (8), 1924, end Hemmond (12)
1927, heve reported on tne evolution of the uterus in
the cow.

in the cow the orypt mess does not invaginate as in
the sheep fo form e cup-like cotyledon. The cells of
the metrix become modified into a connestive tissue band
et the bsse of the crypt mess. ‘lhe cotyledons have long
stems which are covered by epithelium,

Hilty, in desoribing the formation of the cotyle-
don in e six-weeks pregnent bovine uterus, compares the
stroma of the placentel matrix to the serotins in the

humen. ‘the orypts ere formed by new cell growth from

the matrix.
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Hellmen, in nis description of evoiution of the bo-
vine utorﬁa, shows thet the formetion of crypts in the
cow is due to the stimulation by the cnofion in somewhet
the same wey Assheton descoribes the ewe., Hallmen points
out thet the celluler conneotive tissue of the meternel
eotyledbn (plecentsl metrix) becomes modified to form a
continuous bend of densely srrenged fibres at the bese
of the cotyledon (crypt mess) beyond which the chorionie
villi do not penetrete.

Hemmond's desoription of the evolution of the uter-
us in the cow sgrees with Assheton's description in the
ewe. He states there 1s not room below the surface of
the cotyledon (plecentel metrix) for all the development
which goes on after pregnency begins ena thet the tissue
of the cotyledon (plecental matrix) develops by growing
up into the cevity or the uterus.

in Hemmond's opinion the cotyledon (plecental ma-
trix) ceuses grester pressure on the toetal membranes
over the caruncles, becsuse they are raised sasbove the
glanduler mucosa snd in sddition ere gland free, 80
there is no secretion to rfloat off and prevent close @p-
position of the chorion with the ceruncles. This allows
the phegoeytic cells of the chorion to function over the
caruncles or even in the gisndular mucose it pressure of
the foetel rfluids becomes greet enough.

Hemmond stetes, “From a comperison of the number of
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cotyledon attechments in the pregnent end non-pregnent
horns of the uterus, it is espperent that the power, not
only of developing the dorment cotyledons of the uterus,
but elso of initiating the rormetion of new adventi-
tious cotyledonery growths rests witn the toetel mem-

branes."

Involution of the Mucosa of the Ewe's Uterus

The materisl for this investigetion was colliected
from e group of eighteen ewes killed at verious intervals
of & few hours up to thirty deys following perturition

(See Table 1).

Technique Used

The whole genitel trsct was cerefully removed from
the ewe as soon es she was deed and placed dorssl side up
on & plece of cardboard. 4ll measurements of the length
of the horns were teken from the internal os of the eer-
vix around the greater ourveture to the tip or the horn.
The width of the horn was taken st its greatest diameter,

The lumen of the vagine, cervix &and norns was ex-
posed by meking en 1n01819n through the dorso-medisn
line ot the vegina, cervix and erouna the grester curva-

ture of the norns. The organs were flattened out end



2l

the edges of the uterine well pinned down to the cardboard.

Data were teaken of the gross restures snd pnotogrephs
made of some of the uteri.

The whole genital trect wes tnen fixed in Bouin's so-
lution until the tissue wes hasrd enough to cut blocks witn-
out aisturbing tne reiationsnip of perts. ‘Iweive to tour-
teen blocks orltiasuo conteining a cotyieaon or & portion
of 8 cotyledon were taken trom each uteruse. ‘the blocks
were lsbeied end fixed turtner ir the fixetive hed not pen-
etrated through the bloek.

the blocks of tissue were then run through the sicohols,
cleared in ceder wood 0il, imbedaed in psratfin, sectioned,

end stained with hemetoxylin end eosin.

Ewe 24, Approximetely 12 Hours after rerturition

'his ewe wes killed at 1:25 r.M. on Jeanuary &6, lvdz.
She hed dropped twin lembs between 11:90 P.M. on Janusary
25, and 7:00 A.M. on Jenuary ¥6. ‘he troetal membranes nead
been passed berore sne wes killed.

there is no evidence of eny retained roetesl membrenes
in the uterus. A smell smount of watery bloody <riuld is
present in the lumen of the aormns, cervix eand vegins.

‘he cotyledons are .rréngea in four pereliel rows in
esch norn. ‘rhey are farther epert in the middle of the
userus, where the size of the horns wes grester during

pregnancy, then st the overien ends.
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The orypt mess is visible in the cirecular-like de-
pressions on the summits ot the cotyledons which project
into the lumen of the uterus. 1'he empty crypts in the
cotyledons are plainly visible.

The uterine epithelium is brignt, wrinkied in appear-
ance, and covers the sides or the cotyledons up to where

the  orypt formstion is visible.

Histology of the Glendular Mucosa

After perturition several involutionsry processes
ere going on in different parts of the mucosa.

The excess epitheliel cells are being destroyed by
whet appesrs to be a vecuoler decenerstion or hydropic de-
genheration. The vacuoles sre formed in the protoplesm of
the cells and the nuelei are crowded to one side (Fig.7).
Vecuoler degeneration of the excess epitheliasl cells is @
greduel process thet keeps pace with the deoresse in size
of the uterus.

Involution or the uterine glands 1s & rapid proocess
end is sbout complete et the end ot the trourth or rifth
day postpsrtum. The excess glsnduler cells thet are de-
stroyed by vacuoler degeneration are not sbsorbed in
situ bus are exfolisted into the iumine of the gisnds (Fig
7, (6) The lumins of the glands sre less then helf the

dismeter of tnose found in the pregnant uterus.






23

in Fig. 4 of the pregnent uterus the glandulsr muco-
8se consists almost entirely of glands. 1n Fig. 5, epproxi-
mately tweive hours postpartum uterus, the glends occupy
much less of the mucose end connective tissue is becoming

relatively more sbundant in the eres between the glands.

Histology of the Cotyledon

The cotyledon approximetely twelve hours after partu-
rition is iliustreted in rig. 5.

The deciduel crypt mess or msternsl placenta with
the empty crypts still visible is indiceted at (o), Fig.5.
The permenent plecentel metrix celis surround the decid-
uel cocrypt mess and ere indicated at (& & b). ‘There is a
line of hysline degeneration on tne inner edge of the ples-
centel matrix bend indicated by the errow at (d). The mus-
culer wall of the uterus is merked (E) with the perito-
neum et (F). 7The epithelium covering the giandular muco-
se 1is indicated at (h).

Some of the ceils in the wall of the crypts ere ne-
orotie and a few pyknotic nuclei ere present. All of the
blood vessels in the aree of hyeline daegeneration on the
inner edge of the placentel metrix bsnd, and in the orypt
mess, are thrombosed. ‘'he formstion of this line of hye-
line degenerstion and the thrombosing ot the blood ves-

sels thet traverse it may be suggestive of the way the on-
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set of labor is starteds There is no evidence of hemorr-
hages from the maternal blood vessels in the crypt mass,
which is additional evidence that the blood vessels are

thrombosede.

Twe 8044 <Second Day Postpartum Uterus

This ewe lambed at 11:30 Allle on lay 7, 1932. The
foetal membranes were passed but were not recovered. The
ewe was killed at 10:00 A.lMe. on lay 9, 1932.

The right horn measures 390 millimeters in length
and 68 millimeters at its greatest diarmeter.

The left horn measures 3CO millimeters in length
and 47 millimeters at its greatest d iameter.

Fige 6 is a photograph of the endometrial surface
of the uterus soon after it was opened.

There 1is no evidence of any retained foetal mem-
branes in either horne A small amount of the character-
istic thick, tenacious, chocolate-brown exudate is lying
on the epitheliume.

The total number of cotyledons in the uterus is
eighty-two, arranced in four parallel rows in each horn
and parallel with the long axis of the horne.

All of the endometrial surface of the uterus, ex-
cept the circuler ovening on the surmits of the cotyle-

dons, appears to be covered with epithelium. The mater-
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nel placente cen be seen in the cup-like depressions of
the cotyledons.

The epithelisl surface of the glandulsr mucosa is
of pinkish red blood color, while the crypt mass in the
cotyledons 1s of e pele wnitish bloodless color. The
glanduler mucosa between the cotyledons is fluffy and
wrinkled due to the numerous rugese tformed in the mucosa.

Most of the cotyledons ere sphericel in shspe and
project from one to one end one-helf centimeters above
the glenduler mucossa. 1ln Fig. 6 the crypt mass of the

cotyledon is indicated at (E).

Histology of the Glandular Mucose

No pronounced chenge is noted in the glendular muco-
se of the second dey postpertum uterus from that already
desorived 1in the epproximstely twelve hour postpertum
uterus.

The excess epithelium covering the glsndular mucosa
is being destroyed by vacuolsr degenerstion (Fig. 7).
Vacuolar degeneration of the secreting epithelisl cells
in the uterine glands is not es pronounced as in the pre-
vious uterus but the lumine of the glends contein more
celiuler debris and pyknotie nuclei (Fig. 7, o). As the
excess epithelisl cells of the glends sre destroyed the

lumina of the glands decreese in diemeter and in this
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uterus the lumina of some of the glands ere about the diem-

eter of glands in the non-pregnant uterus.

Histology of the Cotyledons

Sections through the cotyledons do not show sny merked
changes from those found in the twelve hour postpartum
uterus. As the cells in the walls of the crypts ere ne-
crosed the lumina of the crypts A collapse end the orypt
wells becomes & mass ot cosgulated celis and thrombosed
blood vessels. Fig. 8 shows the condition of the cotyle-
don in the second dey postpeartum uterus.

Neerly ell the cells in the crypt wells neer the lu-
men of the uterus are necrosed (Fig. 8, a). Some of them
ere pyknotic, others show karyolysis, while in others the
ehromatin of the nuclei has broken up in irregular deeply
stained grenules, karyorrhexis..

Necrosis of the cells in the crypt wealls does not
progress from tne line of hyaline degeneration on the in-
nsr surfece of the plecentel matrix bend, (Fig. 8, ¢), to-
werd the lumen ot the uterus, but progresses from the tips
of the orypts bordering the lumen of the uterus toward the
matrix band.

Fig. 9 1s a higher magnificstion of a portion of &
cotyledon showing the permenent plecental matrix cells at

(A) in the lower right hand corner. The line of hyaline
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degeneration on the inner edge of the matrix celis is in-
diceted at (b), end the decidusl crypt cells in the up-
per lett hend corner st (¢). Some of the lumina of the
erypts ere still open. The necrotiec tips of some of the
chorionic vilii that broke ofr during the expulsion of
the chorion, end remained in tne orypts, are indicated et
(4).

rig. 10 1s & still higher megnificetion of the cen-
trel portion of Fig. 9. (A) indicates the plescentel ma-
trix cells, (b) the line of hyaline degeneration,(6) the
cells in the walls ot the orypts in verious stages of de-

generation, (d) the necrotie tip of & chorioniec villus.

Ewe 8035 Third Dsy Postpartum Uterus

This ewe lembed on Mey 6, 1932 et ::Vu P.M. The foe-
tal membrenes were paessed at 4:30 P.M. The ewe wes kiijed
on Mey 9, 1932 at 10:00 A .M.

The right horn measures 360 miliimeters in length and
65 miliimeters at its greatest diameter.

The left horn measures 290 millimeters in length and
50 millimeters at its grestest dlemeter.

There is no evidence of eny reteined troetal membranes
in the uterus. A smell emeunt of chocolate-brown exudete

is lying on the epitheliel surface of the uterus (Fig. 1l1).
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The cotyledons sre errenged in rour rows in esch horn
68 in the previous uterus. The totel number of cotyle-
dons in the uterus is eighty-six. The cotyledons project
sbove tne glenduler mucosa rrom one-helf to one centi-
meter,

The glendular mucosa nes tne wrinkled, riuffy eppeer-

ance noted in the previous uterus.

Histology of the Glandular Mucosa.

The involutionery processes es described in the sec-
ond dey postpartum uterus sre in progress in this cese. A
Tew of the uterine glends have involuted to the size
found in the non-pregnent uterus. Vecuolear degeneration
is active in the larger uterine glends. Nearly all of
the glends contain cellulsr debris in their lumina which
ere remeins of the exfoliated epithelial cells (Fig.l1l2,0).

The lumine of the blood vessels show reduction in
size by proliferstion and thieckening ot the intima es de-

soribed by Hilty (7). (Fig. 12, d).

Histology of the Cotyledons

Sections tarough the cotyledons show thet the invo-
lutionery ohenges described in the previous uterus are

progressing. Neerly all of the cells in the orypt wells
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are necrosed end tne lumine ot tne orypts nave coilepsed
except near the fundi ot the erypts, (Fig. 13). 1in rig.
13 the placentel matrix cells ere indiceted et (a) with
the line of hysline degenerstion indicated by the (brace
b). The necrotic end degenersting cells of the crypt

mess are indiceted at (cj.

Ewe 8043 Fourth aay rostpartum

1his ewe lambed on Mey ¥, 1¥dZ at w:3U A.M. ‘1he roe-
tel membrenes were passed at 2:00 P.M. She was kilied on
May 7, 1932 at w:3u A.M.

1he right horn meesures 420 miliimeters in length
end 54 miliimeters at its grestest diemeter.

‘‘ne left horn measures 500 millimeters in iengih esna
6> miliimeters et its greatest diemeter.,

‘he cotyledons are arrenged in four parsiiei rows 1in
esch horn es in previous uteri. 71he totel number is 84.
A greater quentity of exudate is 1n the lumen: of the
uterus than in the third dey postpartum uterus. The exu-
dete is cherry red in color instead of the chaerscteristic
chocolate brown color usueliy found. rrojecting trom the
circuler opening on the summits ot the cotyledons is the
deciduel crypt mess which is elso cherry red in color.
‘he epithelium of the glendulsr mucosa is white in color

insteed of heving the reddish color tound in previously
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exemined uteri.

The orifices of tne crypts which were visiblie in the
orypt mess in previously aescribea uteri sre not visible
in the crypt mess projecting from the summits of the coty-

ledons.

Histology or the Glandular mucosa

‘he exudeate lying on the mucosa contains neerotioc
celiular debris end portions of thrombosed blood vessels
thaet heve been exfolisted from the decidual crypt mess of
the cotyledons. ‘rhe exudate shows invesion by leucocytes
from the mucosa. Hxugee formetion on the epithelial sur-
face of the gleanduler mucose is still pronounced (Fig. 16,
e). The excess epitheliel cells are being destroyed by
vecuolar degenerestion. Most of the uterine glands heve
undergone involution to tne size of the glands found in
the non-pregnent uterus. In the lumine of the giends cen
be seen celiuler debris. Vvacuoler deseneration is seen
here end there in the uterine glande that ere not complete-
ly involuted., Proliferation of the intima of the blood
vessdls shows further reduction in the size of their lumi-
ne,

The glenduler mucose is not es edematous as in pre-
vious uteri. As the glends decreese in size there 1s an

epparent inoresse in the connective tissue between the
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glends. The mucose also eappears to be more firmly attech-

ed to the musoculear coat, (Fig. 16, h),

Histology of the Cotyledon

Fig. 14 shows e section through one of the cotyledons.
The deciduel orypt msss merked (a) cen be seen projecting
out of the summit of the cotyledon. All of the crypts are
coliepsed except where a portion of a chorionie villus hes
broken off end remeined in the crypt, (Fig. 14, g). All of
the cells thet composed the walls of the crypt ere necros-
ed, except a few eround the periphery of the crypt mass
where it comes in contact with the plecentsl metrix band.
The placental matrix bend is indiceted by braces st (b
end 6), Fig, 14. The dark erea esround the peripnery of
the crypt mess end on the inner edge of the placentel ma-
trix bend indicested by the (brece d) in rig. 14 is the
pert of the orypt mass which shows 1nvaa;on by leucocytes.

1he fact thet the necrotic deciduel crypt mess is be-
ing inveded by leucocytes only in the area bordered by
the placentel metrix bsnd is further evidence that the
blood vessels in the orypt mess ere thrombosed, (Fig.l4,h).
Otherwise the leucocytes would be inveding sll perts of
the necrotic erypt mess from the blood vessels that tre-

verse all perts ot 1it,
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Fig. 15 is & higher msgnificetion of & portion of
the cotyledon. The plecentel matrix cells ere indicated
et (a). In the upper part of the photomicrograph is the
crypt mass (b) with some of the crypts still visible
where e portion of e chorioniec villus hes been retained.
in the crypt indiceted et (c). ‘the heavy infiltretion of
leucocytes cen be seen at (d).

Previous to tixing the uterus in Bouin's soiution,
the crypt mess projoc;ing from the summit of one of the
cotyledons wes gresped with & thumb forceps end with gen-
tle traction pulled out. This wes done to determine how
firmly the decidual crypt mess is atteched to the perme-
nent plecentel metrix cells. kig. 16 is e photomicro-
greph of the cotyledon. 7The cevity left by the portion of
the crypt mess tnat was removed is indiceted at (a). All
of the orypt mess in the center of the ocotyledon ceme sway
down to the permenent plecentel matrix cells, leaving a
clean surfece. A small portion of the crypt mess which
wes not gresped by the forceps remeined ettached to the
placentel metrix cells es indiceted at (1),

This uterus is one ot three in the series of eight-
een uteri studied in which e heavy intiltretion of leuco-

cytes was observed.
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Ewe 80UZ7 rifth Day Postpartum

This ewe lembed on April 25, 1932 at 3:45 y.M. 1The
foetal membranes were passed at 6:45 P.Mm. She was kilied
on May 30, 1932 at 10:00 A.M.

The right horn is 350 miliimeters in length and 60
miliimeters et its greatest diameter.

The left horn is 490 miliimeters in iength and /6
millimeters at its greatest dismeter.

Upon opening the uterus the endometrial surfsce is
found covered with hundreds of retention cysts, (Fig. 17,
a). These cysts very in size from 1 to 8 miliimeters in
diemeter.

Eighty-three cotyledons are present in tne uterus.
They are errenged in four persllel rows in eech horm.
Most or the eotyledons contein the cup-like depression on
their summits. Henging from the crypt mass in the cotyle-
don is what appeers to be fregments of cechorionic viiii,

The genersl eppeerance of the endometrium gives the
impression in this cese thet involution is not es fer ed-

venced ss in the fourth dey postpsrtum uterus.

Histology of the Glandulsr Mucosa

The involutionsry processes sre not es fer edvenced

es in the fourth dey uterus. This mey be due to the large
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number of retention cysts in the mucosa.

1he uterine glands ere lerger snd & greater number
of them contain celluler debris in their lumine then in
the previous uterus. The tormetion of the retention
cysts is probebly ceused in the following manner: Invo-
lution of the uterine glends is very repid, resulting in
the sccumulation of large qusntities ot cellular debris
in the lumine of the glends. The remains of the de-
stroyed cells ere not ebsorbed 1n situ but ere exfolia-
ted into the lumine of the glands wnere they sre eitner
liquified by the enzymes ot the desd cells or are weshed
into the lumen of the uterus by the secretion trom the
glands. 7The cellulesr debris may occiude tne orifices of
the glends, stopping tne tiow ol secretion anq causing
the formetion of @ retention cyst. rurtner evidence that
this is probable may be sdauced from the fsct thet cellu-
ler debris is found in the lumina of the cysts, (rig.18,b).

1'he srea between the glends does not appeer to con-
tein es meny connective tissue fibres as the previous

uterus and the mucose is loosely sttached to the muscular

wsll.

Histology ot the Cotyledon

Neerly all the orypts in the cotyledons contsin por-
tions of chorionie villi which were reteined et the time

the chorion wes passed. The cells or the vilii sre ne-
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crosed as are sli the cells 1n the crypt walis except &t
the trundus of the crypts next to the line of hysiine de-
generation. The necrotic crypt mass 1s not protruding
from the summits of tne cotyledons as described in the
fourtn dey postpsrtum uterus.

Soon aefter the foetal membranes were passed a por-
tion of the cnorion with chorionic vilii on it wes fixed
in Bouin's solution. Fig. ly is e photomicrogreph of a
section cut through the villii. All but & rew of the cells
of the villi are necroties. Seversl large thrombosed

blood vessels can be seen.

Ewe 8040 Sixth Desy Postpeartum

This ewe lembed on April 23, 1lv32 et 3:45 P.M. The
foetal membrenes were not recovered. She was kilied at
10:00 A.M. on April 2y, 1lvdZ.

The right horn 1s 470 millimeters in length and 60
miiiimeters at its greatest diameter.

9he left norn is 33V miliimeters in .iength and 43
miliimeters at its grestest diameter.

fThere is no evidence of any retained foetel memorsnes
in the lumen of the uterus showing thet the membrenes were
pessed but not found.

The esotyledons ere arrenged in tour pereslliel rows in

the right horn but ere scettered in the letf't horm.
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Ninety-one cotyledons are present in the uterus. There 1is
@ small quentity of thick, sticky chocolate-brown exudete

in the lumen of the uterus.

Histology of the Glendular Area

Vacuoler deceneretion of tne glenduler epithelium is
still going on. Rugee formetions of the mucosa esre not ss
numerous es in previous uteri, end the rugese sre not es
long.

Involution or tne uterine glends 1S sbout compliete.
No vecuoler degeneration of glend celis couid be found
and cellulsr debris is found in the lumine of only a few
of the glands.

The area between the uterine glands appeers to have
less connective tissue than wes rouﬁd in the trourth day
postpartum uterus, (Fig. 20, b). The mucosa does not ap-
pear to be &s firmly etteched to the musculer wall 8s 1in
the previous uterus.

The edemetous eppearence of the glendular mucosa Or
reletively less dense esppearsnce of the connective tissue
gives one the impression that involutionery changes have
not been &8s repid in this uterus ss in some ot the pre-

vious uteri.
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Histology of the Cotyledons

Nearly ell of the ocells in the decidual crypt mass
ere neorosed, (Fig. 20, a). A large number of crypts
ere still visible, due to the retention of & great meny
chorioniec vilii in the crypts, (Fig. 20, d). In Fig. 21,
which is & higher magnificetion ot & portion of & coty-
ledon, the portions of retsined chorionic villi are more
distinct, In Fig. 21 the line of hysline degeneration
on the inner edge of the placentel matrix cells is indica-
ted at (b).,

There 1s no infiltretion of leucocytes into the ne-
crotiec mess of the cotyledons or into the exfolisted
celiulsr debris that constitutes part of the exudete 1in
the lumen of the uterus. ‘1he lack of leucocytes is nard
to understand in view of the fect thet eech cotyleaon hes
2 large mass of neorotic tissue consisting of the decidu-
el orypt mess,

There is no evidence that the necrotic crypt mass 1is
being inveded by cepillsries or fibroblests from the pla-
centel matrix cells thet surround 1t.

The necrotisc crypt mass is evidently being liquified
by esutolysis and elso reduced in volume by exfoliastion in-

to the lumen of the uterus.
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Ewe 8034 Seventh Dey Postpertum

This ewe lambed on April 22, 1lv32 at 8:45 A.M. The
foetal membrenes were not recovered. She wes killed on
April 29, 1932 at 10:00 AM.

The right horn 1s 370 millimeters in length end 44
miliimeters at i1ts greatest diameter,

The left horn is 280 millimeters in length end 33
millimeters et its greatest dismeter,

Upon opening the uterus no evidence of any reteined
membranes cen be seen, showing that the membranes were
pessed but not found.

Covering the glendular epithelium is e lerge quanti-
ty of the charescteristic sticky chocolate-brown exudate.

One hundred and thirty-four cotyledons sre present
in the uterus. The cotyledons ere errenged in four par-
allel rows in each horn.

In this uterus the deciduel crypt mass of the cotyle-
dons 1is projecting from the openings on their summits es
previously desoribed in the fourth dey postpertum uterus.
Henging or projecting rrom & lerge number of ootyledons
is what appeers to be portions of the deciduasl orypt mess

(Figo 22, ‘) .

Histology of the Glenduler Mucose

Rugee of the surfsce ot the glanduler mucosa sre not
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nearly as numerous or long e&s in previous uteri, (Fig. 22,
d). Vecuoler degeneretion of epitheliel cells is still
in progress. linvolutionery chenges in the uterine glands
eppear to be complete. Connective tissue fibres are relas-
tively more esbundent in the eree between the glands. ‘he
mucose hes the eppesresnce of being firmly attached to the
muscular wall except directly under the cotyledons. 7The
lumina of the blood vessels sre being reduced or oblitera-

ted by proliferetion of the intime, (Fig. 22, h).

Histology of the Cotyledon

The cells of the deciduel crypt mess, Fig. &2 (es),
are completely necrosed down to thne permaenent piecental
matrix celis indiceted by the brace at (b). Nearly ell
the orypts are collapsed and are visible only where a
portion of a chorionio vilius has been reteained, (Fig.
22, 1i). The wells of the esotyledons which consist of
glenduler mucoses and the permenent plecentel metrix cells
sre being pulled down toward the beses of the cotyledons.
Two purposes are accomplished by the pulling down of the
wells of the cotyledon. First, the dedidusl crypt mass
is turned out into the lumen of the uterus, thereby ex-
posing s larger surfece tror the exfolistion end lique-
faction of the necrosed cells. Second, plecental matrix

cells which spreed out into & narrow bend in the cotyle-
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don of pregnency are drawn into & cerunculer maess in the
mucoss .

There 1s no evidence of leucocytic infiltrstion either
into the necrotic crypt mess or into the exudate on the

glendular mucosa.

Ewe 8026 Ninth Dsy Postpertum

This ewe lembed on April 1lvU, 1lv32 et 10:15 A.M. The
foetal membranes were pessed et 2:00 P.M. She was killed
on April 1y, 1932 et 2:15 P.M,

The right.horn 1s 235 miliimeters in length. Great-
est diemeter not teken.

The left horn is 315 millimeters in length end 26
millimeters at its grestest diameter,

The endometrial surtace ofAtne uterus is covered
with 8 smell quentity ot the tnick, sticky, chocolate-
brown exudete. The exudete hes a shiny, dry eppeerance.
The cotyledons in the right horn are esrranged in four per-
allel rows. In the left horn tnhe cotyledoms ere irreguler-
ly srranged or scattered.

A total of 92 ocotyledons ere present in the uterus,
The cup-like aepression is not present on the summits of
the cotyledons and the walls esre not covered witn glandu-
lar mucosas &s in previous uteri. 7The cotyledons do not

project as fer into the lumen of the uterus as in previous

uteri.
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Histology of Glandulsr Mucosa

Rugse on the epithelial surtsce or the glandular mu-
cosa are repidly dissppeering, (Fig. 23, ¢). Vecuoler de-
generation of the epitheliel cells is still in process.
The uterine glends are completely involuted. The asrea be-
tween the glands seems to contain more connective tissue
end the mucose appears to be tirmly atteched to the muscu-

ler well even directly below the cotyledons, (Fig. 23).

Histology ot the Cotyledon

The seyentn dey postpertum uterus wes tne Irirst
uterus in wnioh all the cells in the orypt mass were
founda neorotic.

in this uterus and in the subsequent uteri or the
series all of the cells in the crypt mass are found ne-
crotiec.

The greatest chenge obseryed teking plece in this
uterus 1is the roduotion or receding of the glanduler muco-
sel wells ot the cotyledon end the dra‘ing together of the
permsnent plecentsl matrix cells at the base of the decid-
uel crypt maess, (Fig. 23, b). Compering Fig. 14, Fig. &2,
end Fig. 23, which ere photomicrogrsphs of cotyledons
rrom the rournh! seventh end ninth aey postpartum uteri,
the changes thnet teke plece are gquite evident.

In Fig. 14 the cotyledon projects into the lumen of
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the uterus one to two centimeters. 'ne walis ot tne
cotyledon consist or glanduler mucoses and placentel ma-
trix cells indiceted at (e) sna by tne (brece b). 1n
Fig. 2z, the walis of the cotyledon nave receded or
heve been reduced so that they project only a tew milili-
meters ebove the mucosa thet forms tne inter-eotyledo-
nary eres of the endometrium. 1ln Fig. 23 the sides of
the necrotic crypt mess (a) esre not covered by glsndu-
lar mucosa. 7The mucosel walils end the basnd of perma-
nent plescentel matrix celis thet covered the sides of
the necrotie crypt mess heve receded or nave been
drewn aown to its besse indicated et (b). As & result of
these changes the necrotiec crypt mess is everted 1nto'
the lumen of the uterus.

ihe necrotic decidual crypt mess 18 now in the
ideel position ror its disposal. ‘'he disposal or the ne-
crotic crypt mess 1n the subsequent uteri or the series
consists or its eiiminetion Dby liquetaction and absorp-

tion, or by 1ts exfoliiation and pessing oOIf 1n the

lochia.

Ewe 8U3Z2 1enth Deay rostpartum uterus.

*his ewe ilsmbed on Aprii ¥, 1lvd2 &t 11:45 A.M. ‘TLhe
foetel membrsnes were passed at 4:00 P.M. She wes kill-

ed on April 19, 1lvdz at 2:00 r.M.
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The right horn measures 250 millime ters in length and
27 millimeters at its greatest d iameter.

The left horn measures 200 millimeters in length and
22 millimeters at its greatest diameter.

One hundred and thirty-seven cotyledons are present
in the uterus. OSome of the caruncular areas at the horn
tips had either not produced cotyledons during pregnancy
or had completely involuted.

The cotyledons are masses of thick, sticky chocolate-
brown material, (Fig. 24, d)e Covering the glandular mucosa
and in the lumen of the cervix is what appears to be some
of the same material that is found on the cotyledons except
that it is more fluid in consistency, (Fig. 24, f)e At the
ovarian ends of each horn there are cotyledons that appear
to be almost completely involuted, (Fige. 24, e)e The small
cotyledons at the hormn tips apparently involute more quick-
ly than the larger cotyledons in the middle of the hornse.
The decidual crypt mass on two of the cotyledons was grasp-
ed with a thumb forceps and pulled off, (Fige 24, c)e A
moist, glistening white surface with a dark pigment ring

circumscribving the caruncular area is f ounde

Histology of the Glandular Area

Rugae forma tions on the glandular epithelium are rapid-
ly disappearing or being reduced in size. The uterine glanis
are completely involuted. The glandular mucosa is firmly

attached to the muscular wall and appears to contain rela-
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tively more connective tissue than the glenduler mucosea
in uterl in which the uterine glands were not completely

involuted, (Fig. 25, a).

Histology of the Cotyledon

The involutionary chenges in the cotyledons of this
uterus do not differ meterially from those described in
the ninth dey postpartum uterus.

The necrotie decidual crypt mess is everted 1into
the lumen of the uterus, (Fig. 25, e). The glandular
mucosel walls of the cotyledon heve receded and the per-
menent piacental mat:ix cells are gathering into & mess
et the base of the necrotic crypt mess, (Fig. &5, b).

The cotyledons iri more pedunculeted. The glandu-
ler mucose stops at the edge of the decidgal crypt msss,

(Fig. 25, 1) .

Ewe 8039 Eleventh Dey Postpartum

This ewe lambed on April 8, 1v32 at 10:00 A.M. The
foetal membrenes were passed at 3:00 P.M. She wes kill-
ed on April 1y, 1932 et 10:00 A.M.

The right horn is 250 miliimeters in length and 24
miliimeters at its greetest diemeter.,

1he lett horn is 280 millimeters in length and 28

millimeters at its grestest diameter.
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One hundred ten cotyledons are present in the uterus.
There are cup-like depressions oﬁ their summits and the
walls eare covered with epithelium up to the circuler open-
ings, (Fig. 26, 4).

About 10V ¢.0. Of & thick, yellowish-white, tenacious

exudete is in the middle of the left horn, (Fig. 26, 4).

Histology of the Glenduler Mucosa.

ln some respects this uterus shows delsyed involu-
tionary progress while in other respects it shows advan-
ced changes. It is one of the three uteri of the series
in which 8 heavy infiltrstion ot leucocytes was <found.

Overlying the épltnelium in the glandular mucosa is
s layer of leucocytes, (Fig. 2/, 8). The epitheiial sur-
tece of the mucosa is thrown up into numerous rugese. vVec-
uoler degeneration is sctive in the epithelial cells of
the glendulsr mucosa. The process must have been slow or
dorment during the first part of the puerperium, other-
wise the rugee on the surface would be much shorter and
not so numerous, (Fig. 27, b). ‘the uterine glends elso
show evidence of deleyed involutionsry progress in that
the lumine of the glands ere much larger than would be ex-
pected in en eleventh dey postpartum uterus, (Fig. 27, c).

Further evidence of delayed involution cen be seen in the
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edems tous condition ot the connective tissue between the
glends and its loose attachment to the musculer wall,

(Fig. 27, e).

Histology ot the Cotyledon

The condition tound in the cotyledons in this uterus
is rether surprising in comparison with thé cotyledons in
the ninth and tenth aey postpartum uteri.

in the ninth snd tentnh dey uteri we found the glend-
ular muocosa &nd plecental matrix bend, thet constitutes
the well of the cotyledon, receding towerd the bese of
the cotyledon. As the wall recedes the deciduasl crypt
mass is being turned outward toward the lumen of the uter-
us. In this uterus we do not rind the glenduler well or
plecentel matrix bend receding toward the base of the coty-
ledon, (Fig. 28). The edemstous condition of the glendu-
lar mucose end its loose esttachment to the muscular well
probebly esccounts tor the wells of the cotyledons not be-
1ng'reduced es in previous uteri. The heevy infiltration
of leucocytes has resulted in the repid erosion of the de-
¢iduel crypt mass end we rind only & smell amount on the
inner edge of tne matrix cells, (Fig. 28, ¢). The erosion
and removael of the decidual crypt mess nes resuited in the
formetion of & cevity formerly occupied by tne crypt mess.

It would eppeer thet involutionary chenges in the
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cotyledons are further edvenced in this uterus becsuse of
the repid removel of the deciduel orypt mess. We belleve
however, that the repid removal or the deciduel crypt
mess is not the most importsnt result to be considered in
involution of the ewe's uterus. 1n our opinion the most
important result is the everting of the deciduel crypt
mess so thet it is extolieted and eroded into tne.lumen of
the uterus in order to svoid the invesion of the necrotioc
erypt mess with ribroblests end the formetion of scer tis-

sue.

Ewe 8042 Twelfth Day rostpartum

This ewe lambed on April 6, 1lv32 et 11:00 A.M. The
foetal membrenes were pessed at 2:00 P.M. She was killed
on April 18, 1lw32 et 1lu:Lu A.M.

The right norn is 215 millimeters in length and &7
millimeters at its greetest diemeter.

The left norn is 205 miliimeters in length and 34
miliimeters at its greatest diameter.

The lumen of the uterus is completely filled with
thick, sticky, chocolate-brown exudste except fror a short
distence et the lower end of each nhorn neer the internal
os of the cervix. The lumen of the cervix is a21so full
of exudete which is more rluid then that in the hornms.

The cotyledons were not counted ss it wes impossible to
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do so without disturbing the structursl relstionshnip or
the necrotic tissue with the underlying mucosa and tnus

destroying tne ceorrect histological picture.

Histology of Glandular Mucoss

Yacuolar degeneration of the glandular epithnelium
is very pronounced, (Fig. 29, b). 1ne uterine glends ap-
pear to be completely involuted. There appesrs to be a
reletively greater abundence of connective tissue in the
glenduler mucosa in comperison with previous uteri in
which the glends were not compietely involuted,

Some of the derk brown exudate overlying the gilandu-
ler mucosa is indiceted at (a) in Fig. 29. Here and
there in the exudate cen be seen cellular debris, doubt-

less extoliated portions of the necrotic crypt mess.

Histology ot the Cotyledons

Involutionary changes in the cotyledons neve not pro-
gressed very fer beyond those described 1n the tenta daay
uterus. The principle difference is in the plenental me-
trix celis wnich sre draswing together in a smslier snd

thieker mess benesth the deciduel crypt mess, (Fig. 30,b).
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Ewe 8036 ‘fhirteenth Day Postpartum

1nis ewe lembed on April 6, 132 at 7:00 A.M. The
footal membranes were passed at 11:45 A.M. She wes kill-
ed on April 19, 1932 et 9:30 A.M.

The length of the fignt horn is 225 miilliimeters.
Diemeter not recorded.

The let't norn is 305 miliimeters in length. Dism-
eter not recorded.

In the lumen of the uterus is a smell quentity of
tnick, sticky, chocolete-brown exudate. The lumen of the
cervix is rull of the exudate in & much more fluid state
then thet in the norns.

On the top or the cotyledons are tlat, sligntly
ovel discs or aark chocolate colored material wnicn eare
very sticky to the touch, These flet, soft, sticky ceps
are very easily removed from tne cotyledons, (Fig. 31,d).

There are 8v cotyledons in the uterus.

Histology of Glendular Mucosa

‘'ne glendular mucosa is in about the seme state as

desoribed in the twelfth day uterus.

Histology of the Cotyledons

The cotyledons are in about the same stege of invo-
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lution as those in the twelfth adey uterus except thet there
hes been more ot the decidusl crypt mess eroded or exfolia-

ted into the lumen of the uterus.

Ewe 8028 Fourteenth Dey Postpartum

This ewe lembed on Msrch 3vu, 1lw32 st 11:45 A.M. The
foetel membranes were passed at 12:45 P .M. She waes killed
on April 13, 1932 at 10:30 A .M.

The right horn is 150 miliimeters in length end 21
millimeters at its greatest dismeter.

The left horn is 175 millimeters in length esnd 25 mil-
limeters g8t its greatest diemeter.

There are 123 cotyledons present in this uterus. For
ebout three-fourths the wey up each norn from the internal
o8 of the scervix the exudate is more t'luld tnaen in the
horn tips, where 1t is the chersoteristic thick,cnocolate-
brown exudate similer to that slresdy described. ln the
lower pert of each horn where the exudate 1is fluid there
is not es much of the necrotic crypt mess on the summits
of the cotyledons as in the upper parts of the horns

where the exudate is thick snd comperstively dry.

Histology of the Glanduler Mucosa

The rugase projecting ebove the rest of the glenduler
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mucose ere covered with & peculier type of epithelium
which differs from the epithelium coverines the lower,
flatter portions of the mucoss, (Fig. 32, a). The epi-
thelisl cells oﬁ the rugee sre much longer end the nu-
clei ere closer to the free ends of tne cells, while the
epithelium covering the flatter portions of the mucosa

is ocomposed of much shorter cellis end the nucleil esre near
the base ot the cells. Vecuoler decenerstion 1s seen on-
ly in tne tall epitheliel celi on tne rugae. The luﬁina
of the blood vessels sre greduslly being reduced by pro-
liferetion of the intims. Connective tissue fibres eare

found thickly scattered between the glsnds, (Fig. 32,c).

Histology of the Cotyledons

In the middle end cervicel ends of the norns the
cotyledons ere nearly denuded ot the necrotic decidual
orypt masses, (Fig. 33, a). On cotyledons where tne
decidusl crypt mess has been eroded down to the pilacen-
tal metrix cells, epitheliel cells from the glanduler
mucosa ere beginning to grow over end cover the matrix
cells, (Fig. 32, bj. The plecental matrix cells ere
grouping into the cerunculer mess, (Fig. 33, o), simi-

ler to that found in the nonpregnent uterus.
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Ewe 8030 Sixteenth Dey Postpartum

This ewe lembed on April 5, 1lvdZ et 1:45 P.M. The
foetel membrenes were not recovered. She was killied on
April 21, 1932 et 10:15 A.M.

The right horn is 265 millimeters in length end 20
miilimeters at its greatest diemeter.,

The left horn is 2vyVU miliimeters in length end 21
millimeters et 1ts grestest dismeter.

There is no evidence, on opening this uterus, of
retained foetel mepbranes thus showing thst they were
pessed though not recovered, (Fig. 34).

Involution of this uterus eppeers to be much slower
then in the preceding uterus. The eliminetion of the de-
cidual crypt mess trom the cotyledons by liquefection 1is
much slower, (Fig. 34). Ninety-eight cotyledons ere pres-
ent in the uterus. The exudate in the lumen of the uter-
us is of a thick, sticky chocolate-brown charecter and is
not es fluid es that in the preceding uterus. Some of
the exudete in a more rluid stete then thet in the horns
cen be seen in the lumen of the eervix, (Fig. 34, e).

The deciduel crypt mess of the cotyledons is easily re-
moved by gresping it with a thumb forceps. Seversl were

removed in this menner, (Fig. 34, d).
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Histology or the Glenduler Mhucose

The epitueliel surfece is much rlettier then in eny
uterus yet exemined, (Fig. 35, o). However, not all of
the epitheliel surfece of the glenduler mucosa 1is as

free from rugae es shown in Fig. 35.

Histology or the Cotyledons

The ecotyledons present the usuel festures with the
necrotiec crypt mess everted towsrd the lumen of the uter-
us, end the plecentel metrix cells drewing together et

the base or the crypt mess, (Fig. 35, a end b).

Ewe 8uU33 Seventeenth Day Postpartum

1his ewe lambed on April 4, 1lv3Z at 2:45 P.M. Tne
toetal membrenes were pessed at 5:0U P.M. Sne was kllled
on April ¥l, 1vd<.

| 1ne rignt norn is lou miiiimeters in lengtin &and 18

miliimeters at its grestest diasmeter.

Tne letrt horn is 155 miliimeters in length end 16
millimeters at its greetest dismeter.,

Quite e contrest is found between tne endometrijal
surfece of this uterus end thet found in previous uteri,

(Fig. 36). The cotyledons heve little or none of the
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deciduel crypt mess on tneir summits, (fig. %o, d), and
there is but & scenty amount of exudste in the lumen of
the uterus. One nundred and twenty-five cotyledons are
present in tne uterus. The epitnelium of the glenduler
mucose 1is white in color and hes & smooth glistening ep-
pearence 1in contrast to the t'luffy, wrinkied epitnelium

of the mucose during the first psrt of the puerperium.

Histology ot the Glanduisr Mucose

The epithelium is reletively smoota with but rew
rugee tormetions on 1it, (Fig. 37, 4). The mucose is
thicker and the ereess between the glsnds esre filled
with connective tissue. 1The walls ot the blood vessels
are thick end their lumine ere being slowly reduced in

size.

Histology ot the Cotyledons

1he decidual crypt mass is eliminested almost down
to the plecentel matrix celis. In Fig. 37 only & smell
emount is found at (a). The epithelium 1s spreesding
over the permenent matrix cells from the glanduler muco-
sse. In Fig. 37 (e) can be seen how rer the epithelium
hes spreea over the matrix cells. The mess of metrix
cells hes contracted into the cerunculer shape similer

to thet tound in the non-pregnent uterus.
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Ewe 8045 Twenty-second Day rostpartum

This ewe lembed on March 30, iv32 et 3:45 pP.M. The
foetal membranes were pessed at 5:60 P.m. She wss Killed
on April 21, 1¥32 at 10:00 A.M.

The right horn is 1l¥0 miliimeters in lengtn end «4
miiiimeters at its greatest diameter.

ithe letrt norn is 170 miliiimeters 1n iength end &
miliimeters at its greatest dismeter.

invoiution 18 not yet complete as some of the coty-
ledons, especially those in the right horn, eppesr to
have some of the deciduel crypt mess on their summits,
(Fig. 38). There is only e smell quantity of exudste in

the uterus. One hundred cotyledons sre present,

Histology of the Glesndulier Mucosa

About the onliy chenge in the mucose Irom that al-
ready noted in the seventeenth dey uterus is the smaller

lumine ot the blood vessels, (Fig. 3y, ).

Histology or the Cotyledons

Nesrly all or the decidual crypt mass nss been eliimi-
nated down to the ceruncle or plascental metrix celuis,
(Fig. 39, a). ‘the ceruncle is covered with epitnelium ex-
cept where there is still e small portion of the aeciauel

crypt mess to be eliminated.
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Zwe 8031 Twenty-sixth Day Postpartum

This ewe lambed on April 4, 1932 at 9:00 A.M. The
foetal membranes were passed at 11:45 4,M., She was kill-
ed on April 30, 1932 at 1:00 A.lM,

The right horn is 159 millimeters in length and 18
millimeters at its greatest diameter.

The left horn is 185 millimeters in length and 12
millimeters at its greatest diareter.

The endometrial surface of this uterus has atout
the same appearance as that of the twenty-second day uter-
use Some of the caruncular elevations have a ring of pig-
ment around their edgese

One hundred twelve cotyledons are present in the uteruse.

Fistolosy of the Glandular Mucosa

The glandular mucosa has the appearance of that in a
non-pregnant uterus except that the blood vessels are not

completely involuted.

Histology of the cotyledons

Involution of the cotyledons is nearly complete
(Fige 40).

In Fige 40 at (a) is a smll amount of decidual tis-
sue yet to be eliminated. Nearly all of the placental

matrix cells of the caruncles are covered with epithelium.
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Ewe 8029 Thirtieth Day Postpartum

This ewe lambed on Apmril 2, 1932 at 8:00 A.Me The
foetal membranes were not passede She was killed on
Yay 2, 1932 at 10:00 A.Me

The right horn is 215 millimeters in length and 17
millimeters at its greatest diameter.

The left horn is 120 millimeters in length and 17
millimeters at its greatest dliametere.

In the lumen of the risht horn is a large amount of
solid, sticky chocolate-brown material which is undoubt-
edly part of the foetal membrane that was retained, (Fig.
41, e)e The left horn contains a small amount of choco-
late-brown, fluid exudate. The general appearance of the
endome trium does not indicate that involution has been
retarded because of the retained foetal membranes. The
caruncles have a bright, shiny appearance as if their sur-
face 1s completely covered with epitheliume.

One hundred thirty-four cot yledons are present in the

uteruse

Histolory of the Glandular Mucosa
sxcept for the blood vessels, the glandular rucosa
has completely involutede.
liistolory of the Cotyledons

The cotyledons are conpletely involutede All of the
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deciduel crypt mess hes been eliminated from the plecen-
tel meatrix cells end the latter are covered by epithe-
lium, (Fig. 42),

In Fig. 43 cen be seen & section through the sticky
chocolate-brown mess found in the right horn. It is com-
posed of a mess of necrotic tissue undoubtedly & part of
the foetel membrene. There is no evidence of e heesvy in-
filtretion of leucocytes in this uterus such es would be
expected if the foetal membrene had been retained due to

infection.

Summary of Involution in the Mucose of the Ewe's Uterus

The involutionery chenges in the mucose of the
uteri of eighteen ewes have been traced trom a few hours
efter pergturition to thirty deys postpartum. A brief de-
soription wes given of the non-pregnent end pregnent
uterus.

It wes shown in the desoription of the pregnsnt
uterus thet greet changes teke pleace in the structurel
elements of the mucosa during gestetion.

There 1s a great increese in ares or the mucosa dur-
ing gestation. This ineresse in eree calls for a grest
increese in numbers of epitheliel cells that cover the mu-

cosa becsuse the epithelisl cells in the non-pregnent end
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pregnent gterus do not differ in size.

The uterine glands also increese in size. Tne in-
crease in size of tne glends is accomplished by an in-
oreese in number ot epitnelial celis because there is no
chenge in size ot these cells in thne non-pregnent and
pregnent uterine glends. 7The increese in size of the lu-
mina of the blood vessels 1s undoubtedly due to a proliir-
eration of cells in their wells. With the incresse in
size of the uterine glends eand blood vessels there eppears
to be a relative decreese in the connective tissue between
these structures, and the mucoss seems to be very loosely
ettached to the musculeris. Compare (Fig. 2, e) with
(Fig. 4, ).

Greater and more striking cheanges take place in the
caruncles after conception. After the epithelisl celis
ere denuded over tneir surfsce the plecental mﬁtrix cells
of the ceruncles are stimulateg7@o proliferate great

masses of new cells (by the viliiyof the choriom. ‘nese

new cell growths trom the metrix cells rorm crypts thet
grow up around the eiongating ana branching viiil of thne
chorion. Iin edaition to the formetions of crypts from
the metrix cells tnere occurs a rearrangement of tne pie-
centel metrix cells trom the cerunculer mess shown in
(Fig. 2, ©) to the bend or cells surrounding the peri-

phery of the crypts (Fig. 3, ¢).
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After parturition the eliminetion of the structural
elements in the mucosea thet prolirerated during gesta-
tion, roliowed by repsir, constitutes involution ot the

muecosa.

involution of the Glandular Mucosa

involiution ot the uterine glands wes tounda to be a
relatively repid process in ooqparison with the chenges
in other perts of the mucosa. 1The excess epithelial
cells of the gland are destroyed by vecuoler degenera-
tion. The degenersted cells are not absorbed 1in situ
but ere extfolieted into the lumina of the glands.

Proof of this wes esdduced from the ract that arter the

glends hed involuted to the size ot glends found 1in &

non-pregnent uterus, vacuolar degeneration in the cells
of the glends stops and celiuler debris is not found in
their Jlumine.

The mucosa of the uterus in Ewe &0Z7, rirtn day
postpartum, wes found studded with numerous retention
cysts (Fig. 17). 7The theory wes sdvanced thet the
cysts were csused by the exfolieted celiuler aebris, in
the lumine or the glsnds, occluding tneir orifices and
stopping the glenduler secretion from rlowing into tne
lumen of the uterus. 7The secretions then accumulated
in the glends forming the retention cysts.

The seme type of vacuoler degeneration found in the
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glands was found destroying the excess epitheliel cells
on the glesnduler mucosa, (Fig. 7, b) end (Fig. 29, b).
The process in the épithelial cells of the mucosa was
found in progress in ell the uteri of the series. It
cennot be stated whether the degenersted cells were ex-
folietea into the lumeh of tne uterus or evsorbed in
situ, beceuse of the large emounts of celiular daebris
in the exudate lying on the epitheiium. No evidence of

the celis being absorbed in situ was observed.

lnvolution of the Cotyledons.

After parturition end the pessing of the 1roetal
membranes the empty ocrypts of the cotyledon esre left
(Fig. 5, ¢) surrounded by the permenent plecentsl ma-
trix cells (Fig. 5, a). A portion of the glesnduler mu-
cose covers the wells of the cotyledon that project in-
to the lumen of the uterus.

the first involutionery chenge noted in the cotyle-
don wes a line of hyaline degeneretion involving the
periphery of the crypts on the inner e@ge of the placen-
tal matrix bend (Fig. 5, d). Some of tne placental mas-
trix cells mey be involved, although the line of hysline
deceneretion does not extend sny deeper than the t'undus
of the crypts thet contein necrotic tips of reteined

chorionic villd, (¥ig. v, brece b), (Fig. 10, b) end
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(Fig. 13, brece b). The line of hysline degenersted cells
(d) forms a complete barrier between the outer circumfer-
ence of the crypt mess (e) end placental matrix band (Fig.
5, 8).

We ere not able to state what ceuses the formation
of this line of hysline degeneration but believe thet
some very importent changes occur es a seQuenoo of its for-
metion.

It wes observed thet the blood vessels that traverse
the line of hyesline degenerstion from the metrix bend to
the crypts were thrombosed in both these arees.

Proof thet the blood vessels ere tarombosed is based
on the macroscopicel observation that the crypt mess 1in
the cotyledons i8  enemic in sppeerence during the first
three or four deys of the puerperium, atter wvhichthey be-
come brown in color, due to degenerative changes of the
cells, Histologicel exemination of the cotyledons in the
first, second end fourth dey postpertum uterl reveeis more
convincing evidence. 1t is hard to conceive that the vil-
lus could be expelled from the crypts during the pessing
of the roetel membranes without rupturing some ot the
cepilleries end smeller blood vessels in the orypt wells
ceusing hemorrheges. In no cese, however, was there eny
evidence of hemorrheges from the maternsl blood vessels

in the crypts. Tnis evidence, coupled with the coagu-
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lated or egglutinated eppearsnce of the blood in the
vessels 1s convincing proof that the blood vessels are
thrombosed. The final proof, however, wes found in
the cotyledons of Ewe 8043, fourth day postpartum.
This uterus wes one in wnich e heavy infiltretion of
leucocytes was found. The leucocytes were tound invad-
ing the crypt mass from the blood vesselis in the pla-
ocental matrix band (Fig. 14, brece d). All parts of
the orypt mess would heve been inveded by leucocytes
from the blood vessels tnaf traverse its whole extent
if they had not been thrombosed,

We are not prepered to stete whether the hyeline
degeneration cesuses the thrombosing of the blood ves-
sels, or whether it is due to some other csuse.

As & sequent of the blood vessels being thrombosed
the cells of the crypt mess asre deprived of nutrition
end necrose., The cells at the spex of the crypts far-
thest awey from the placental matrix bend necrose first,

Neocrosis of the cells in the orypts progresses
very repidly from their apex towards the fundus of the
orypts. In the third dey postpartum uterus nearly all
the cells in the crypt mass ere necrosed except some
of the cells in the fundus of tne crypts. 1t wes not
until the seventh dey postpartum uterus wes exasmined,

however, that ell the cells in the crypt mess were
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found to be necrosed. ''he ciose proximity of the cells
in the fundus of the crypts to the blood vessels in the
placentel metrix tend, from wnich they may hsve derived
nourishment, mey explain theilr delayed necrosis,

‘'he beginning of & new involutionery process wes
observed in the cotyledons of the seventh day postpar-
tum uterus. 71nis process consists of the drawing down
or receding of the glendular mucose end placental ma-
trix bend thet constitutes tne wall of the coiyledon
surrounding the necrotic orypt mess. The receding of
these structures is the reverse of that wnich took
plece during the development of the cotyledons of preg-
nency (see description of "Pregnent Uteri").

The chenges that teke plece in the cotyledons es @
result of the process are very cleerly illustrsted in
rigs. 20, 22, end £3 which esre pnotomicrogrepns of coty-
ledons trom the sixth, seventh, snd ninth day postpsrtum
uteri. In (Fig. 23) the glendulsr mucosel wall has been
drewn down or Les receded, ena tne plecentsl metrix band
which eppeers es e thin bend of cells sround the peri-
phery of the necrotic crypt mess in (Fig. Zu, ¢) hes re-
ceded or hes been drawn down into & thickened mass be-
low the necrotiec orypt mess (Fig. &3, b). As the puer-
perium edvences the necrotic crypt mess (Fig. x5, &) 18

eroded, due to eutolysis, or in part is exroliated into
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the lumen ot tne uterus where it 1is liqueried. Some of
the exfolisted necrotic crypt mess mesy even pess through
the cervix into the vegine (Fig. 24, f) end (Fig. %4, e).
Thet part of the necrotic crypt mass wnich pesses
through the cervix into the vegina is evidently lique-
Tfied betore resching the vulve es there wes no externsl
evidence of & uterine discherge efter the first two or
three deys of the puerperium.

We heve no explanation to otffer thet would sccount
for the drewing down or receding of the cotyledonary
walls thet surround the necrotic crypt mess.

From the ninth dsy onwerd the necrotic crypt mass
becomes smaller and smaller due to liquersction end ex-
folietion. Compare (Fig. £3, a) witn (Fig. 43, 8).
During this time the uterus is constentiy becoming small-
er, which mey eccount ror tne placentel matrix celils be-
ing formed into e caerunculer sheped mass below the ne-
erotie orypt tissue. Compesre (Figs. 25, b and 37, Db.

The uterine epithelium trom the inter-cotyledonsry
glanduler mucose begins to spreed in over the plecentel
metrix cells es the necrotic crypt mess is denuded fraom
its surfece (Fig. 37, e). In (Fig. 42) & photomicro-
greph or a cotyledon ot the thirtieth dey postpertum
uterus all of the necrotic crypt msss hes been eroded

from the placentel matrix mess end the surfece of the



66

matrix celis is completely covered with epitheiium,

Involution ot the cotyledon of pregnency 1s now
complete end it is restored to the cerunculer sheped
msss ol placental matrix cells tound in the non-preg-
nent uterus. Compere (Figs. 1 and 41) end (Figs. &
end 4&).

1he disposel of the lerge emounts of necrotic tis-
sue rroﬁ the cotyledons during the puerperium is s non-
inflemma tory prooess. Proof of this ‘stetement cen be
adduced from the fact thet only three of the series of
eighteen uteri showed & heavy infiltrstion of leuco-
cytes. The heaviest infiltretion of leucocytes wes
found in the eleventh dey postpartum uterﬁo. There wes
elso a heavy infiltretion of leucocytes in the fourth
end twelfth snd e slight infiltretion in the thirteenth
day postpartum uterus. In the other uteri of the
series leucocytes were lacking or were present in scan-
ty numbers.,

The presence of lerge number of leucocytes un-
doubtedly denotes intection or intlemmetory processes
other than the normel processes of involution.

The foetal membranes were recovered from ail but
tive ewes of the series. See (lable 111). in the uter-
us of only one of the five ewes from which the foetel

membranes were not recovered wes any evidence found
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thet the membrenes hed been reteined in the uterus. The
uterus from which the foetel membranes were not passed
was from ewe 802y thirty deys postpertum. The right

horn of the uterus conteined a maess of necrotic tissue,
sections of which showed it to be a portion of the re-

teined foetal membrenes (Figs. 41 end 43]).

There wes no evidence of leucocytic infiltretion
in the mucosa of this uterus showing thet the membranes
must have been retained due to some other ceuse than in-
fection or inflarmation.

In exemining the foetel membranes pessed after par-
turition, @ quentity of thick, white gelatinous sub-
stance, about the size of & smell epple, wes found ad-
hering to the uterine surfece of the membranes at the
horn tips opposite to the opening of the oviduots. The
substance had ebout the seme appeerance s the uterine
seal in the cervix, and would indicate thet the ori-
fices of the oviducts are sesled during pregnency 1in
much the seme way that the eervix is sealed.

Three tebles are included in this paper.- 1In
Teble 1 sre tebulated the meesurements of the uterine
horns. Variestions in length end diameter are evident,
but in general there is e graduel decresse in size a8
the puerperium edvences. The length of the right horn

of the uterus of ewe 8U2Y thirtieth dey postpartum is
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greater than any of the horns of the preceding uteri go-
ing beck to the seventeenth day postpartum uterus. The
length of the right horn of the uterus of ewe 8uly is
undoubtedly due to the reteined foetal membranes found
in the horn. The retained foetal membranes did not ap-
peer to retasrd involution of the uterus in any other re-
spect as the mucosa was completely regenerated.

In Teble II are tebulated the time at which partu-
rition took place, snd the intervel in hours between
parturition end the pessing of the foetel membrenes. The
aversge time for the twelve foetal membranes recovered
waes 3 hours and 35 minutes.

In Teble 111 are tabulated tor comperison the num-
ber or roetel placentsl srees on the chorion, end the
pumber of cotyledons or raised areas on the endometrial
surface of the uterus, trom which the foetel membranes
passed. It 1is quite evident from the comparisons that
the foetel membrenes do not elways make contact with all
the caruncles in the uterus. in tfect the number of roe-
teal placentae on the foetal membranes was iess 1in all
cases except in ewe 8027 where the foetel membrenes did

. meke contect with ell the caruncles present in the
uterus. in the otner uteri of the series the compari-
son of the rfoetel plecentes Ol the membrenes wes less
then the number of cotyledons and non-functioning carun<

eles in the mucoses of the uterus from which the foetal
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membrenes pessed. 7This is in eccora with Hemmond's (1Z2)
findings in the cow end is furtner evidence tnat the pow-
er ot initieting plscentel growths on the ceruncles

rests with thne chorion.



TABLE L

Number Date Da te Ewes Length of | Greatest |Length of |Grestest Number of
of Ewes were Right Horp Diameter |Left Horn |Diameter Days Post
Ewe Lambed | Killed in M.M. Right Horn |in M.M. Left Horn | partum
Ewes were
Killed
24 I=-26-32 1-26=32 Approxi-
metely
| 12 hours
8044 5-7-32 5=0=38 380 68 300 47 2nd Day
8035 5=6~32 5=9~32 360 65 290 50 Brd v
8043 §=3-38. 5=7=32 420 54 500 65 4th n
8027 4-25-32 4-30-32 350 60 420 76 5th »
8040 4-23-32 4-29-32 470 60 330 43 6th
8034 4-22-32 4-29-32 370 44 280 33 o ;
8026 4-10-32 4-19-32 235 315 26 9th » §
8032 4~-9-32 4-19-32 250 27 200 22 Otk "
8039 4-8-32 4-19-32 250 24 280 28 Tith =»
8042 4-6-32 4~18-32 a9 &7 <05 34 186k , »
8036 4-6-32 4-19-32 225 305 ESth:
8028 3=30=-32 4-13-32 150 21 175 &5 14th n
8030 4-5-32 4-21-32 265 20 290 a1 65 »
8033 4-4-32 4-21-32 160 18 155 18 7% o O
8045 3=30<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>