


What is the benefit of knowing this system?

artain that the detailed examination of these diseases and their
. an important role in the development of

animal populations
> affect the economy







Developmental anomalies

Agenesis

Interest in the occurre

either cats or dogs, supposedly surgically neutered, exhibit signs of estrus.

circulating estrogen are easily detected by serial vaginal cytology.

Hormonal studies are confirmatory, and ultrasonographic and exploratory surgical examinations are
done.




Hypoplasia of the ovaries

N PV

border of the mesovarium to a flat, smooth,

There are neither follicles nor luteal scars and, microscopically, the ovary is largely

medullary connective tissues and blood vessels.




Ovarian Hypoplasia of Swedish Mountainous Cattle

(Hereditary Gonadal Hypoplasia)

» This is the
» Itis more common in the left ovary. 9% of the cases w

» In these animals, there are 3 different types of pathology in ovaries according to the

severity and distribution of sex cell hypoplasia.

/




Freemartinism

» Freemartin can also be exp ,
fusion of chorioallantoic circulation, and freemao =

» Twin pregnancy is seen in 1% to 2% of cattle. In 90% of these cases, place
anastomosis is formed between male and twin female calf, and female calf
becomes sterile (freemartine).




Segmental aplasia of the paramesonephric duct is found as either failure of short or
long segments of the uterine horn to develop. This was commonly found in white Short
horn cattle and gave rise to the name “white heifer disease "for the syndrome, but no

breed is exempt from the condition.

ht to be autosomal recessive.




Ovarian cysts

Cysts arise either within or adjacent to the ovary. Several different types of cysts develop from

embryonic structures, including cysts of the mesonephric duct, mesonephric tubules, and

paramesonephric duct. These cysts are discussed briefly in this section.

pes of cysts that develop from mesonephric tubules:

and cystic paroophoron.

B
%
these cysts /

found near the ovary, paraovarian cysts /|




Ovarium Cysts

Intra-ovarian cysts:

Extra-ovarian cysts:

Cystic Graf Follicle
> VeSO »

» Paramagnetic canal cysts
»  Cystic corpus luteum >

> Luteinize follicle

Tuba-ovarian cyst

» Too many follicles
»  Epithelial (germinal) inclusion cyst

»  Cystic rete ovari




Ovarian inflammation (Oophoritis, ovaritis)

hematogenesis than all orgo
septicemia and toxemia are mostly unaffected.

» Oophoritis, usually is spread by the ascendens of

the inflammation in the uterus or tuba uterus .







Hydrosalpinx,pyosalpinx, and salpingitis

ovary.

As regards incidence of salpingeal lesions,

much more common than is their diagnosis.

They are recognized to be important in the cow and sow, but not in other

species.




Hydrosalpinx

that fluctuates.

The tube appears to be increased in length and tortuosity and is

thin walled.

Histologically, there may be extensive multilocular cyst formation in

the mucosa with obliteration of the lumen, and in some chronically

Inflamed uterine tubes, there is extensive interstitial fibrosis




Salpingitis

> 2 ULE

changes, evidenced by slight conge

» important because of the readiness with which the epithelial cells desquamate or los

cilia. The proper function of the living epithelium is necessary for the propulsion of the ovum,

» for the dissolution of the cumulus oophorus prior to fertilization, and for the maintenance of a

luminal environment suitable to survival of the ovum.

» The salpingeal mucosa has much less capacity for restitution than does the endometrium




It is usually bilateral serous,
catarrhal, or fibrinous inflammation

be slight enoug

» Alternatively, in chronic catarrhal salpingitis, the mucosa is virtually destroyed and replaced proliferated

connective tissue and cellular infiltrations with partial or complete occlusion of the lumen.




Mycoplasma and Ureaplasma

infections.

There is probably 70-75% association be

diagnosis of the latter is based on histologic evidence.
In some cases there will be perimetritis with adhesions, pyosalpinx, or bursal abscess.
Adhesions of the infundibulum of the mare are very common.

The cause of these adhesions is unknown. Some are associated with perimetritis, but most

are not. It has been suggested that they may develop as a result of ovulatory hemorrhage

. When it does occur, the uterine tube will be firm

and distended.




Pyosalpinx

of the lumen.

» The obstruction may be produced by inspissated exudate, infla

of the mucosal folds, or chronic granulation tissue.




» The entire thickness of the wa

cells, and the same cells collect in the lumen and in the mucosal c
between the denuded epithelial folds. Surviving epithelium may be partly squamous. Eventually,
the bacteria will be destroyed and the exudate converted to a watery fluid (hydrosalpinx).

Frequently, accompanying pyosalpinx are the bursal adhesions and local peritonitis described

earlier. /
» Among the organisms that may be found in inflammatory diseases of the uterine tube are /
streptococci, staphylococci, Escherichia coli, and Trueperella pyogenes, with the latter as‘the most

common and important. Brucella suis in swine and Mycobacterium tuberculosis in c

responsible for specific forms of salpingitis; the lesions are as described for these’infections in the

uterus.







Abnormalities of position or location
Torsion of the uterus

The torsion is of the se
about the transverse axis of the organ, w

point. In uniparous species (cow) in which a well-developeo
ligament does not permit much independent movement of the horns, the
entire organ is involved in the torsion, which is about the mesovarium and
vagina or cervix as fixed points.

» In multiparous species (bitch, cat) with long horns and no intercornual
ligament, the torsion will involve part of one horn or the entire horn, the
fixed points in the

» latter instance being the mesovarium and the site ofattachment of the
horn to the uterine body. There seem to be no rules governing the
direction of the twist. Minor degrees of torsion (up to 90°) are fairly
common in cows and apparently resolve themselves.

» The condition becomes of importance only when the torsion is 180°or
more and results in dystocia. Any twist in excess of 180° may also result
In local circulatoryembarrassment.




Prolapse

or are

contractions.

» Among the most common associations in the cow are prolonged dystocia relieved by forced tractio

retained placenta, and postparturient hypocalcemia.

» Probably the same sorts of influences operate in ewes, and in addition, uterine prolapse after

IS a common complication of the hyperestrogenism that results from the ingestion of legu with a high

content of estrogens.




Rupture of the uterus

may involve tr
consequence.

Complete ruptures are often fatal either by virtue of hemorrhage, spread of ute
to the peritoneum, or displacement of retained membranes into the abdominal cavity.

The majority of ruptures occur in uteri that are devitalized as a result of torsion or prolonged
dystocia.

Rupture may also follow acute distension of the uterus produced by infusion fluids. This is not a
uncommon accient.

The rupture occurs on the lesser curvature along the line of attachment of the mesometriuprt; and

the irrigating fluid spread into the ligament.




Circulatory disturbances

occurs immediately afte

» The source of the hemorrhage is the endometrial capillary bed in

AITCAL

IS probably an estrogen withdrawal effect and the nearest thing to menstruation in dome

animals.

V4

e



PATHOLOGY OF THE ENDOMETRIUM

Irregularities of endometrial growth

Atrophy

» Atrophy of the endometrium rest
» Senile atrophy is not important in large domestic animals.

» Atrophy is common after ovariectomy, may reflec hypopituitarism of chronic inanition or wasting disg ,

or a primary hypophyseal lesion. The more superficial portions of the endometrium are the more girop

f

o O

and in advanced atrophy, the lining mucosa covers a thin layer of condensed stroma in tg

which are the inactive glandular remnants that are sometimes cystic..




Hyperplastic conditions of the endometrium

hyperpla3|a
hyperPlasia of pseudopregnancy

» Both frequently result in accumulation within the uterine lumen of e

» In PEH, cellular debris from associated superficial endometrial necrosis will also be preser
causes the distended uterus to have features that can be confused as being pyometra.

» In either CEH or PEH, infection of the uterus may follow. This association between development of
endometrial hyperplasia and subsequent infection has been recognized for many years and is known
as the cystic endometrial hyperplasia—pyometra syndrome. Bacteria might also provide appropriate’,
stimulation that could drive the endometrium to undergo hyperplasia and hypertrophy.

» An alternative plausible pathogenesis for cystic endometrial hyperplasia—pyometra is that an

» initial event is the establishment of a low-grade, subclinical infection that, during the luteal ph
referred to as the secretory or progestational phase), causes the endometrium to proliferate,

X

» Changes in the uterine environment, accumulation of secretions, and other progestational effects
could then lead to massive proliferation of bacteria and inflammatory cell within the epdometrium and
accumulation of purulent exudate in the uterine lumen.




Cystic endometrial hyperplasia

glandula

thickened and, on cross-section, effaced by variably

Endometrial hyperplasia can also be attributed in some species to excessive and prolonged

4.

to creams containing estrogens. Secretions from aaccumulation of mucoid fluid in the uterus dition

stimulation. Sources of estrogen can be endogenous, for example, from sex cord—stromal tumors, s

granulosa cell tumor; exogenous, as in ingestion of certain plants; or iatrogenic, from inadvertent e

called mucometra .




Adenomyosis

» In so
overgrowth of the endome
domestic species, but is seen in the bitch witl
hyperplasia.

» Adenomyosis is occasionally observed in cows as part of the local
disarray of segmental aplasia. It may also be present as a malformation
of the tips of the uterine horns in cows.

» Adenomyosis as seen in domestic animals shares features with
endometriosis of menstruating primates only when the aberrant site is
within the myometrium; in this site the 2 conditions are histologically
similar.




Endometrial polyp

Sstriking w

horn(s) can be confusec
and leiomyomatosis), chronic pyometra, pregnancy
resorption, or

segmental cystic endometrial hyperplasia.

In contrast to the polypoid form of endometrial hyperplasia, the true
polyp conTains substantial connective tissue stroma in addition to
dilated

glands and is pedunculated.

Polyps may be multiple or isolated, and their shape is molded to the
uterine lumen.




Serosal inclusion cysts

» Ing off of surface epithelial indentatic
in the aged pluriparous bitch and less common U
appear as thin-walled cysts containing clear watery fluid. Serosa
inclusion cysts form from small folds ofperitoneum that adhere and form
entrapped pieces of serosal epithelium that slowly accumulate secreted
fluids. They tend to occur either during uterine involution or in association
with perimetritis; however, inflammatory cellular infiltrates are no usually
present in or near these cysts.







General considerations

metritis; of the serosa, perimetritis; and of the

» The classification is to some extent a useful index of the severity of reaction and of the

pathogenesis.

» The great majority of inflammatory conditions of the uterus begin in the endometrium and

are in some manner associated with the reproductive process.

» The predisposing factors are to be sought then at either end of the gestation period.




Endometritis

» In the mare, seme s
and induces a transient postcoital enda
postmating endometritis is recognized in most species.
Infectious agents tropic for the uterus include T. foetus
and C. fetus or pyogenic cocci and coliforms of low
pathogenicity.

» Uterine infection by.-

> (the
contagious equine metritis organism) frequently occurs in
mares both following foaling and after coitus. The
endometritis is usually mild, but the impact on fertility can
be substantial.




admixture @ s
yellow. The endometrium is red and swollen, anc

of mucosa free in the lumen.

Small hemorrhages are common in the mucosa, and neutrophils are prominent at the surface involving all mucos
elements, including the glands. Where suppuration and superficial necrosis produce the tattered muco he

surface is comparable to a pyogenic membrane. The remainder of the genital canal may show nothing mgfe

the traumatic lesions incident to parturition. If the uterus is paretic, there may be no discharge in the v .
Sporadic outbreaks of suppurative endometritis associated with bovine herpesvirus 4 have been rgported.

The histopathology is typical for herpesvirus infections, with focal necrosis, ulceration, and common secondary

bacterial infections.

Intranuclear viral inclusion bodies are found in endometrial epithelial and endothelial cells




generally in cattle,
tuberculosis, although transitional forms
lesion is of hematogenous origin during the phase of early disse

In miliary tuberculosis, the uterus may appear normal externally.

In the early stages, there may be no exudate in the lumen, but later, as the granulomas enlarge and
ulcerate, the uterus will contain yellow purulent exudate. The granulomas are visible as few or man
nodules in the mucosa, usually the more superficial portions, and microscopically are of typical tuberculdj
structure. A common site is near the bifurcation of the uterus or in the caruncles of the pregnant uterus.

Caseous tuberculosis causes thickening and rigidity of the horns with serofibrinous or purulent flyj
lumen. The endometrium is thickened, dry, and extensively caseous . There may be intens
infiltration and marked exudation. The caseated area is usually demarcated by a zone of epi
from a margin of connective tissue.

eliold cells

In association with the uterine lesion in tuberculosis, there is often involvement of gther portions of the
genital tract.

O\




Uterine abscess

diameter and is usually well encapsulated, although there may be some pe

instances, rupture into the peritoneal cavity or an adjacent hollow viscus.

subject to trauma during the passage of insemination pipettes and uterine catheters. Abscessés that develop

following severe metritis or pyometra are usually small (1-3 cm) and do not have preferential sites.




INFLAMMATION OF NON-PREGNANT UTERINE

» Inflammation of the Ine mucosa, endometritis all layers of
, Inflammation lum, perimetritis.

» The inflammation of the




Metritis

all layers of the uterine wall show evidence of acute inflammation.

deposition of fibrin or the subserosal \

perforation with secondary peritonitis is not common except in anaerohb
cases usually occurs first from toxemia or septicemia.

» The secretion may be scant or abundant, is fetid, and is dirty yellow to red-black.

» The microscopic picture is that of purulent inflammation. Subserosal connective tissues are edematou
filled with neutrophils, and the same process surrounds the blood vessels of the myometrium and per
bundles of, and individual, muscle fibers, which themselves undergo granular degeneration.

» In metritis, as in acute endometritis, neutrophils are in large numbers on the mucosal surface
extensive hemorrhage, necrosis, and sloughing. Invasion of blood vessels, both arteriolar and

intensifies the lesion.

d
nous,

ere is

» Thrombosis may extend to the vessels of mesometrium with the usual sequelae of hepriorrhage and
» infarction.




Parametritis and perimetritis

result
efficient barrier to the spread o
an infected uterus is not common.

» Few virulent infections spread to the supporting ligaments.

» Excluding an origin from an extragenital focus, perimetritis and
parametritis in cattle usually follow manual manipulation of the ovary,
pyosalpinx, pyometra, obstetrical operation, removal of retained
placenta, or uterine irrigation.




Pyometra

Drainage

U
stenosis, and in mares the gravitational pull @

the pelvis may limit the discharge of pus.

» Pyometra may occur as a sequel to uterine infections of the types described in the previous
sections, but as it is a pathologic entity with a number of factors unique in its pathogenesis, it

IS considered separately here. /

» Pyometra is an uncommon condition in the sow, ewe, and camelids. It is relatively commoin

the bitch and cow, but less so in the mare and queen.

» Circumstances under which the disease develops in these species vary.




Pyometra in the bitch and queen.

polyuria and polydips

» The pathologic findings vary with the stage c
advanced cases, the uterus may be only slightly enlarged, with mild
endometrial hyperplasia and inflammation.

» In the more advanced stages, there is a remarkable distension of the
uterine horns , which may occupy most of the peritoneal cavity.

> In contrast, pyometra in cattle most commonly develops in the postpartum

period and is frequently associated with retention of fetal membranes .




Microscopically,

this development, or it may be patchy and &

collect in the uterine lumen and in the glands, although there is relative sparing ofthe glands unless they are
cystic. Neutrophils collect near the surface and then penetrate the epithelium. /

Some cases, surprisingly, are dominated by cells resembling eosinophils.

In milder cases there may be a few neutrophils in the endometrial stroma, but they are not

compared with the numerous plasma cells and lymphocytes.

There may not be much vascular reaction over and above that of hormonal origin, afthough perivascular

reaction and leukocytosis of lymphatic vessels are almost constant in the myometriu




POSTPARTUM INVOLUTION

s

transformed into a normal, nonp

\_/

considered as postpartum involution.

» Uterine involution in domestic animals was investigated in all animals, but the
most detailed cows and sheep were examined. Involution is the fastest in

mare and pigs, the slowest dogs.




COMPLICATION OF POSTPARTUM INVOLUTION

Placenta Retention

Reasons :

ifactorial.

Infectious diseases of the placenta

» Mechanical factors
» Nutrition

» Hormonal disorders
» Circulatory disorders
» Hereditary disorders

» Abnormal pregnancy period




Hydramnios and hydrallantois

sa
» They occur most often in cattle and are

» Excess fluid may accumulate in both sacs, but this is the
exception. The source, nature, and conftrol of the fluid in the 2
sacs are different, and

the conditions that give rise to excess fluid in each sac tend o
be different.

» The total amount of fetal fluid increases progressively throughout
pregnancy, and the volume at ferm in cattle is between 15 and
20 liters.




Hydramnios, or hydrops

IN CO
inadequate numbers of caruncles and the develogr

placentation.




