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Evaluation of the clinical and histopathological findings of uter-

us and ovaries in ovariohysterectomized cats in Ahvaz district

The present study aimed to evaluate clinical findings and histopathological lesions of the uterus 
and ovaries and emphasizes the diagnostic role of ovariohysterectomy in cats from Ahvaz region 
between October and February 2022. A total of Fifty-four cats, referred to the Veterinary Hospital, 
underwent ovariohysterectomy surgery. The Mean±SD age of the cats was 10.94 ± 0.74 months. 
In the macroscopic examination of the samples, except for three cases that were pregnant, all the 
other cases had normal structure and no specific clinical signs were observed prior to surgery. 
Histopathological findings identified uterine and ovarian lesions in five cats, including  one case 
of cystic endometrial hyperplasia, one granulosa cell tumor, one uterine cyst with ovarian hem-
orrhage, one case of uterine and ovarian hyperemia with hemorrhage; and one case of uterine 
hemosiderosis. In the cat affected by cystic endometrial hyperplasia, endometrial cells were prolif-
erated and cysts located in the endometrial mucosa; also, several large follicles and corpora lutea 
were seen inside the ovary. This lesion was classified as Grade I cystic hyperplasia according to the 
Dow classification. In the microscopic evaluation of samples with granulosa cell tumor, a mass of 
proliferating ovarian cells were observed. The mentioned cells were placed together in the form of 
a ladder. These cells were characterized by large nuclei with one to two prominent nucleoli and a 
small amount of cytoplasm. The present study, demonstrate that ovariohysterectomy can play an 
important role to diagnose pathological lesions of the uterus and ovaries in cats. The importance 
of diagnosis, is much greater, especially in the cases of tumors.
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Introduction  

Pathological lesions of the uterus and ovaries, 
including the cystic endometrial/pyometrial 

hyperplasia complex, are most commonly reported in 
older cats, however, many lesions cannot be identified 
due to their subclinical nature. In addition to physical 
examination and diagnostic tests, histopathological 
evaluations following ovariohysterectomy plays a crit-
ical role in the accurate identification of uterine and 
ovarian lesions in cats. Subclinical uterine disorders 
such as pyometra, may turn into life-threatening con-
ditions. Pyometra in both dogs and cats is frequently 
associated with cystic endometrial hyperplasia (CEH), 
a condition influenced by progesterone hormone im-
balances. Under the hormonal effect, myometrial con-
tractility decreases, while the growth of endometrial 
glands increase [1].

Histopathological evaluation, in conjunction with 
clinical findings, is a valuable diagnostic tool that en-
ables the differentiation between uterine infections 
and other non-infections uterine disorders. Removal 
of the uterus and ovaries allows for histopathological 
examination of various diseases of the female repro-
ductive system [2]. It is probably influenced by re-
peated exposure of the endometrium to high concen-
trations of estrogen in the luteal phase, although the 
cause of cystic hyperplasia of the endometrium is not 
completely clear. The immobility of the uterus and the 
secretions of the endometrial glands provide a suit-
able environment for the growth and proliferation of 
bacteria. Among intrauterine bacterium Escherichia 
coli is the most common isolated in pyometra [3].

Clinically, most cats with pyometra exhibit signs 
such as anorexia, lethargy, weight loss, or even septic 
shock and peritonitis. In cats with open cervix pyome-
tra a wet perineal area and purulent vaginal secretions 
are commonly observed, polyuria and polydipsia may 
also occur [4]. A reliable method to definitively diag-
nose pyometra is to evaluate the uterine by ultraso-
nography. In healthy cats, the uterine horn diameter 
usually ranges from 0.4 to 0.7 cm, depending on the 
stage of the estrous cycle. Appropriate treatment for 
pyometra is ovariohysterectomy; however, fluid ther-
apy, antibiotic administration, and appetite stimulants 
are required before surgery to stabilize the patient's 
body. Evaluation of ovarian pathology is helpful in 
cases suspected of ovarian cystic hyperplasia [5]. Us-
ing dopamine agonist in medical treatment may de-
lay the recurrences of pyometra for in the short term, 
however ovariohysterectomy remains the most effec-
tive and definitive treatment for pyometra [3].

Despite numerous studies conducted on feline re-
productive disorders in recent years, the actual preva-
lence of uterine infection and their underlying mech-

Results  

anisms remain poorly understood [6, 7]. In the USA 
and Europe,the proportion of privately owned cats 
that are neutered ranges from 27% to 93%. Regarding 
the frequency of histopathological lesions of the uter-
us and ovaries, there are relatively few reports in clini-
cally healthy cats, with most available studies present-
ed as isolated case reports. For instance, Pasteurella 
multocida was isolated from  a 16-year-old Persian 
cat with pyometra, which presented with intermittent 
vomiting, anorexia and progressive abdominal disten-
sion [9]. In another survey involving 44 cats with in-
flammatory uterine diseases, ovarian cystic or active 
follicles were observed in 19 cats; while the remain-
ing 25 cats exhibited luteal phase ovaries [10 Breed 
predisposition has also been reported, with a higher 
prevalence of pyometra in Bengal cats, accompanied 
by active corpora lutea on the ovaries, in connection 
with proliferative adenomatous changes, in the glan-
dular and surface epithelium of uterine [11]. 

In another study conducted on fourty five cats 
with pyometra; it was showed that although dopa-
mine agonist therapy may temporarily delay disease 
recurrence; ovariohysterectomy remains the most ef-
fective treatment option [5]. 

In Iran Considering that ovariohysterectomy is 
not routinely performed in privately owned cats ar-
ticularly those kept individually. As a result, the prev-
alence of uterine infections in the domestic cats pop-
ulation may be relatively high. To date, there was no 
comprehensive study investigating uterine and ovari-
an pathologies in cats in Iran . The present study was 
conducted for the first time in cats of Ahvaz district 
in Khuzestan province. The current survey is practical 
and the obtained results will be of great help to vet-
erinary clinicians. The purpose of the present study 
was to evaluate the histopathological lesions of the 
uterus and ovaries, including cystic hyperplasia of the 
uterus, pyometra, mucometra, neoplastic conditions  
in cats. Additionally, this study aimed to investigate 
the clinical signs and emphasizes the diagnostic and 
preventive value of ovariohysterectomy in the feline 
population in Ahvaz district.

Clinical findings
In the present study, a total of fifty-four cats were 

evaluated. Among them, three cats were pregnanent, 
two cats had blood-filled uterus, and the remaining 
cats showed normal uterine and ovarian structures. 
The mean±SD of the studied cats were 10.94 ± 0.74 
months, with an age range from six months to 2.5 
years. 

No significant difference association was ob-
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served between access to outdoor environments and 
the presence of uterine or ovarian lesions (p > 0.05). 
Only five cats had access to outdoor envirements. 
There was no recorded history of uterine diseases and 
administration of different drugs, including cortico-
steroids. At the time of examination, clinical findings, 
including vulva and vagina condition, presence of vag-
inal discharge, mammary gland abnormalities, lacta-
tion status, polyuria, polydipsia, and skin and hair coat 
condition, were within normal limits in all cats.   

Based on the microscopic evaluation of the uterus 
and ovaries, cats were classified into four groups ac-
cording to the estrous cycle:

 Proestrus (Group 1): twenty-one cats were in the 
proestrous phase, In these samples, several large fol-
licles were observed in the ovary and corpus luteum. 
Also, the uterine endometrium was thin and mildly 
hyperemic.

Estrus (Group 2): Fourteen cats were classified as 
being in estrus cycle. In these samples, the uterine mu-
cosa showed marked hyperemia and superficial hem-
orrhage, with a large number of abundant erythrocytes 
present within the endometrial layer. A very large folli-
cle was observed in the ovary. 

Diestrus (Group 3): Eight cats were in diestrous 
phase. A large corpus luteum was present in the ova-
ries, and the endometrial layer was markedly thickened 
due to the proliferation of endometrial glandular cells. 

Anestrus (Group 4): Eleven cats classified as 
anestrous. In these samples, ovarian follicles exhibited 
the smallest diameter, and the corpora lutea was mark-
edly regressed.

Among thirteen Persian cat, five were in proestrus 
phase, three in estrus, four in anestrus, and one in di-
estrus. Thirty-nine cats were of the DSH breed; among 
them, fourteen were in proestrous, ten in estrous, eight 
in diestrous in all cats, and seven in anestrous. One 
DLH cat and one Siamese cat were in the proestrus 
phase. They were showing irregularities in estrous cy-
cle distribution, which may be attributed to induced 
ovulation in cats or differences in environmental and 
management conditions [3].

Histopathological examination revealed uterine 
or ovarian lesions in five out of fifty-four cats, Iden-
tified lesions included: one case of endometrial cystic 
hyperplasia, one case of granulosa cell tumor, one case 
of uterine cyst with ovarian hemorrhage, one case of 
uterine and ovarian hyperemia with hemorrhage, and 
one case of uterine hemosiderosis.

Out of five affected cats, involvement was ob-
served in four cases (80%), ovarian involvement in 
two cases (40%), and simultaneous uterine and ovar-
ian involvement in two cases (40%). All lesions were 
identified in DSH breed. The mean±SD age of affect-
ed DSH cats was 10.71±0.95 months. The relatively 
high standard deviation may be related to variations 
in age at ovariohysterectomy and the small number of 
affected cases[12].

Measurements of endometrial thickness, myo-
metrial thickness, total uterine thickness, the num-
ber of follicles and number of corpora lutea were 
performed in all samples. The fifty-four uterine and 
ovarian samples were categorized into four estrous 
cycle groups. In the diestrous group (Group 3), a re-
duction was observed in endometrial thickness, myo-
metrial thickness , uterine thickness, and the number 
of large corpora lutea. The greatest amount of thick-
ness was recorded in the second group, during the es-
trous phase (p < 0.01; Table 1). The number of follicles 
gradually decreased from Group 2 to Group 4 (p < 
0.05). The highest mean ± SD number of follicles was 
observed in the proestrous group (11.76 ± 0.95), with 
a maximum of 17 follicles. The lowest follicles count 
was noted in the cat affected by CEH. Although vari-
ations were observed in cats with uterine cysts and 
ovarian hemorrhages, these differencse were not sa-
taistically significant. In the estrous group, the maxi-
mum of uterine thickness was 15.11 ± 0.78 µm, while 
the lowest uterine thickness (6.5 µm) was observed 
in the cat affected by granulosa cell tumor, possibly 
due to the effect of the tumor in uterus (p < 0.05). No 
significant difference were observed in the number of 
corpora lutea among the four groups in the involved 
samples.

Table 1.
Measurements of endometrium, myometrium, uterine thickness, number of follicles and ovarian 
corpus luteum (mean±SD) in 54 cats in Ahvaz district (W.F x 10 graduated lenses)

Cycle
Mean ± SD

AnestrusDiestrusEstrusProestrus

9.21 ± 0.9311.00 ± 1.2111.14 ± 0.619.33 ± 0.64Tickness of endometrium

1.43 ± 0.251.55 ± 0.071.84 ± 0.161.49 ± 0.16Tickness of myometrium

13.48 ± 0.9414.75 ± 0.9915.11 ± 0.7813.79 ± 0.59Tickness of uterine 

10.66 ± 0.667.00 ± 0.9011.42 ± 0.9711.76 ± 0.95Number of follicles

1.05 ± 0.342.42 ± 0.522.87 ± 0.582.66 ± 0.68Number of corpus luteum
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Discussion  
The aim of the present study was to eval-

uate histopathologyical lesions of the uterus 
and ovaries and emphasizes the diagnostic 
role of ovariohysterectomy in cats from Ah-
vaz region.There are relatively few reports on 
the frequency of histopathological lesions of 
uterine and ovarian in cats, and most avail-
able publications are limited to case report. 
For example, in a study on pyometra in a 
16-year-old Persian cat, from which Pas-
teurella multocida was isolated. The disease 
in that case was started from two years ago, 
with symptoms intermittent vomiting, an-
orexia and progressive abdominal disten-
sion, pallor of mucous membranes, tachy-
cardia, tachypnea, poor hair coat condition 
and severe emaciation [9]. In contrast, all 
fifty-four cats included in the present study 
were clinically healthy and showed no ap-
parent clinical signs. 

 In another study, conducted on sixty 
dogs with cystic endometrial hyperplasia 
and pyometra, eighteen cases were diag-
nosed with open pyometra and three cases 
with closed form. Histopathological exam-
ination revealed hyperplasia of the endome-
trial glandular epithelium accompanied by 

Among the five cats affected by uterine and ovari-
an disease, corpora lutea were observed in four cases. 
Two cats were in the proestrous cycle, one in estrous 
and two in diestrous. Microscopic examination re-
vealed pathological changes in both uterus and ova-
ries tissues. One cat was diagnosed with cystic endo-
metrial hyperplasia. This sample showed proliferation  
of endometrial cells with cysts formation within the 
endometrial mucosa. Additionally, several large fol-

Figure 1.
Cystic hyperplasia of the uterine endometrium.
Note on cysts of varying sizes (asterisks) (Hematoxylin and Eosin).

licles and corpora lutea were observed in the ovary. 
This lesion was categorized as Grade I CEH, based on 
the Dow classification (1962) [11, 13] (Figures 1 and 
2). 

 In one case, severe hemorrhage was observed in 
the uterine perimetrium and ovary. A large ovarian 
hematoma containing numerous erythrocytes was de-
tected in ovary (Figures 3 and 4). 

 In another case diagnosed with hemosiderosis, 

Figure 2.
Higher magnification of the previous figure. Note proliferating columnar 
cells of the endometrial glands (asterisks) (Hematoxylin and Eosin).

Figure 3.
Hemorrhage (asterisks) in the uterine 
perimetrium (Hematoxylin and Eosin). 

iron particles were observed within uterine 
cells. In the sample with uterine cyst and 
ovarian hyperemia, hematoma and accumu-
lation of erythrocytes were observed, consis-
tent with severe uterine and ovarian hemor-
rhage. Microscopic evaluation of the tumor 
affected samples, revealed a mass of prolifer-
ating cells in ovarian tissue, arranged in the 
form of ladder and ropes. Minimal connec-
tive tissue and blood vessels were observed 
at the periphery of the proliferated cells lay-
er. Tumor cells had large nuclei with one to 
two distinct nucleoli and a small amount of 
cytoplasm around them. Based on micro-
scopic features, the lesion was diagnosed as 
a granulosa cell tumor (Figures 5 and 6).
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may be attributed to the higher incidence of 
pyometra in dogs compared with cats[3].

CEH is not associated with any specific 
phase of the estrous cycle; however, uterine 
enlargement is usually observed in affected 
animals [15]. in the present study, morpho-
metric measurements of uterine thickness 
showed no significant difference between 
healthy cats and the cat affected by CEH. 
This finding may be explained by the early 
stage or short duration of the disorder in the 
affected animal [3]. Additionally, the small 
number of affected cases and young age of 
of the cats limit definitive conclusions and 
do not allow for direct comparison with 
other studies.

CEH is considered relatively common 
in cats and is characterized by endometri-
al epithelial hyperplasia and cystic dilation 
of endometrial glands. Affected uteri may 
appear covered with translucent cysts. Cats 
with CEH usually do not show clinical signs 
unless the disease is complicated by infec-
tion. Vaginal bleeding is rare may occur in 
association with uterine or ovarian torsion, 
caused by polypoid changes [15]. In the 
present study, only one case of the grade I 
CEH was detected among fifty-four sam-
ples (based on the Dow grading, 1962) [13], 
and no vaginal bleeding and uterine torsion 
was observed in this sample. Except FOR 
two cases with uterine hyperemia, all oth-
er uteri and ovaries appeared to be in nor-
mal status.  Pyometra is regarded as one of 
the most important uterine disease in cats, 
develops secondary to CEH. The incidence 
of CEH increases with age, possibly due to 
cumulative nature of the disease. One of the 
definitive methods in the treatment of this 
disease is ovariohysterectomy. The cause of 
pyometra is complex and probably depends 
on various factors; but hormonal influenc-
es play a critical role in the pathogenesis of 
pyometra [16]. In the present study, the af-
fected cat by CEH was two years and three 
months old, indicating that CEH can occur 
at a relatively young age, even before three 

Figure 4.
Hematoma in the ovary. Note to the accumulation of erythrocytes (aster-
isk) at the periphery of ovary (Hematoxylin and Eosin).

Figure 5.
Granulosa cell tumor in the ovary. Note on foci of proliferated columnar 
cells (arrows) within the ovarian tissue (Hematoxylin and Eosin).

Figure 6.
Granulosa cell tumor in the ovary. A higher magnification of the previ-
ous image. Note proliferating columnar with vesicular nuclei arranged in 
a palisading pattern (arrows) (Hematoxylin and Eosin).

numerous cysts [14]. Similarly, in the present study, 
the cat diagnosed with endometrial cystic hyperpla-
sia showed proliferated of endometrial cells and cysts 
formation within the endometrial mucosa. According 
to the Dow classification (1962), this lesion was cat-
egorized as Grade I CEH [13]. However, unlike the 
canine study, no cases of pyometra were identified in 
the present study. The difference between two studies 

years. 
In a case report, on an affected dog to pyometra, 

abdominal distension was observed due to the ac-
cumulation of the purulent fluids, which had led to 
pressure on the rectum and intestinal obstruction. In 
histopathological confirmation, the remaining white 
tissue was ovarian tissue remnants [17]. In the pres-
ent study, none of the cats were referred after ovari-
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ohysterectomy.  Previous research has demonstrated 
associations between age, breed and the occurrence 
of pyometra in cats. Breeds such as Siberian, Osikat, 
Kurat, Siamese, Ragdoll, Maine Coon and Bengal are 
susceptible to this disease. The average age of pyo-
metra in cats has been reported to be approximately 
four years, with a mortality rate of 5.7%  slightly high-
er than existing reports in dogs (3-4%) [11]. In the 
present study, only uterine and ovarian lesions were 
observed in DSH cats, which may be related to the 
higher representation of this breed in the study pop-
ulation.

In another study involving seventy-nine female 
cats with endometrial hyperplasia with or without 
pyometra, uterine lesions were more prevalent in 
cats older than five years. Reproductive history and 
age at first pregnancy had no significant relationship 
with pathological symptoms of the disease. Micro-
scopic evidence of pyometra was observed in 71% of 
clinically symptomatic cats, compared with only 19% 
of asymptomatic cats. These findings suggest an in-
creased risk with advancing age. [18]; in the present 
study, the age of the affected cat was two years and 
three months, indicating that CEH also can develop 
even before age of three years.

In a study, a 12-year-old, sexually intact, female 
DSH cat with mild weight loss and recurring vaginal 
discharge, was diagnosed with CHE, accumulation of 
mucoid fluid in lumen of uterine corpus, uterine cor-
pus adenocarcinoma and uterine cervix leiomyoma, 
following histopathological and immunohistochemi-
cal examination. [19].

Additionally, in a study examining histopatholog-
ical features of endometrial lesions in six cats, one cat 
with papillomatous nodules and three cats with pyo-
metra were identified. According to their results, the 
distribution of endometrial histopathological chang-
es in cats were similar to humans [20]. In the present 
study, irregular proliferated of endometrial cells was 
observed in the cat affected by CEH.

A large-scale study involving 106 cats reported 
pathological alterations of the uterus and ovaries in 
twenty-nine cats. Ovarian cysts were found in 15 cats. 
Six cats had purulent endometritis with or without 
distension of the uterine lumen. Hyperplastic lesions 
of the endometrium were detected in two cats. In one 
cat, a uterine horn malformation with duplication of 
one uterine horn lumen was diagnosed. In their study, 
the prevalence of lesions increased with age, and fifty 
percent of female cats older than 3 years and eighty-
three percent of cats over 5 years showed more or less 
pronounced pathological alterations of the uterus or 
ovaries. This may indicate a cumulative effect of re-
peated gonadal steroid hormone stimulation in subse-
quent oestrous cycles [8]. The broader range of patho-

logical lesions in that study compared with the present 
study is probably attributable  to the larger sample size.

In a PCR-based study, uterine samples were col-
lected from 50 cats, and Chlamydia. felis infection was 
detected in 6% of the samples. Non-specific histopatho-
logical changes included varying degrees of edema, hy-
peremia, hemorrhage, inflammation, necrosis, fibrosis,
cyst formation and endometrial hyperplasia.

These results highlighted the potential role of C. fe-
lis in uterine pathology and underline the need for sur-
veillance of this zoonotic agent in domestic cats [21]. 
Other studies have reported  a significant level of fungal 
organisms in the feline reproductive systems [22]. Gel-
berg and McEntee (1985) [23] identified hyperplastic 
endometrial polyps in fourteen cats, and ten of them 
were associated with diffuse or multifocal CEH. Their 
morphological evidence showed that endometrial pol-
yps arise from focal areas of CEH. No breed association 
was observed and polyps were more common in adult 
cats. In the present study, considering the low age mean 
of the samples, no morphological evidence of polyps in 
the focal areas of cystic hyperplasia were observed, pos-
sibly due to the relatively young age of the affected cat.

Regarding ovarian neoplasms, a study examining 
reproductive disorders in 28 female cats, aging between 
seven months to thirteen years, reported a prevalence 
of 35.29% for ovarian neoplasms and 5.88% for theca 
granulosa cell tumor [24]. In contrast, only one case 
of granulosa cells tumor was identified in the present 
study. 

Previous case reports have described granulosa cell 
tumors in cats presenting with systemic and reproduc-
tive signs, including weakness, anorexia, weight loss, 
lethargy, vomiting, and estrous abnormalities despite 
ovariohysterectomy, with Persian cat suggested as a sus-
ceptible breed [25, 26]. In the present study, the affected 
cat was seven months year old DSH cat with no clini-
cal signs, suggesting early-stage disease, and probability 
of occurrence of this tumor in other breeds and young 
ages. The granulosa cell tumor in the present study was 
detected incidentally during histopathological exam-
ination. 

Granulosa cell tumors are the most common type 
of ovarian tumor in cats, and are considered malignant, 
with potential for metastasis [25]. Histopathological 
findings in another study done by Tawfik et al., (2015) 
[24], have included vascular congestion, hemorrhage, 
and hemosiderin deposition of golden yellow to brown 
granules in uterine tissue. Uterine tumours are rare in 
cats, accounting for approximately 0.3% of all feline neo-
plasms, with endometrial adenocarcinoma and uterine 
leiomyoma being the most common tumours of the 
feline genital tract. Hyperplastic lesions are potentially 
associated with hormonal stimulation are more likely 
[26]. In the present study, iron particles deposition (he-
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Materials & Methods  
Declaration of Generative AI and AI-assisted 
technologies in the writing process

The research and writing were done wiyhout relying on the artifi-
cial intelligenca tools. 

Ethical Approval
Ethical approval of this study was obtained from the Eth-

ics Committee of Shahid Chamran University of Ahvaz 
(EE/1401.2.24.173448/scu.ac.ir). 

In the present study, samples were collected from fifty-four cat, 
referred for ovariohysterectomy. Of these cats, 39 were domestic 
short hair (DSH), 13 were Persian, one was domestic long hair 

Authors' Contributions  
B.M., A.R., and Be.M. conceived and planned the 

research. S.G., and Sh.G. carried out the investigation. 
B.M., and Sh.G. contributed to sample preparation. 
B.M., A.R., and S.G. contributed to the interpretation 
of the results.

mosiderosis) was also observed in uterine cells; how-
ever, due to early ovariohysterectomy, assessment of  
metastatic behavior was not possible. 

Ovarian hematoma is more common in maresbut 
are rarely reported in cats. They typicall result from ex-
cessive bleeding following ovulation in follicular cav-
ity. Hematomas can be large (up to 10 cm) and may 
resolve spontaneously, and their rupture and drainage 
can result in affected animal’s death (3). In the present 
study, a large hematoma with extensive hemorrhage 
was observed in the uterus and ovary. No comprehen-
sive study has been conducted on hematoma in the 
ovary of cats. This article provides valuable informa-
tion on the histopathological findings in the uterus 
and ovaries of cats undergoing ovariohysterectomy in 
the Ahvaz district. One limitations of the present study 
was the relatively small sample size (fourty-four sam-
ples) and limited age range of the cats examined, all 
of which were collected over cases referred to Ahvaz 
Veterinary Hospital during approximately six months. 

Conclusion
Based on the findings of the present study, his-

topathological evaluation plays a crucial role in con-
trolling, managing and providing appropriate diagnos-
tic views for veterinarians, particularly when clinical 
and gross examinations fail to reveal abnormalities. 
Histopathological findings identified uterine and 
ovarian lesions in five cats, including one case of cys-
tic endometrial hyperplasia, one granulosa cell tumor, 
one uterine cyst with ovarian hemorrhage, one case of 
uterine and ovarian hyperemia with hemorrhage; and 
another one case of uterine hemosiderosis. Overall, 
the present study demonstrates that ovariohysterecto-
my in cats can play an important role in diagnosing 
pathological lesions of the uterus and ovaries, preven-
tion and treatment of genital diseases. Further stud-
ies are recommended on a larger population of cats in 
other regions of Iran.

(DLH), and one was Siamese. The mean±SE age of the cats was 
10.94 ± 0.74 months, with an age range of six months to 2.5 years. 
Body weight ranged from 2.1 to 4.2 kg (3.1 ± 0.45). The cats were 
referred to the Veterinary Hospital of Shahid Chamran University 
of Ahvaz or different clinics in Ahvaz city between October and 
February 1401. All cats were in a healthy condition, with no re-
corded history of underlying disease or administration of specific 
medications. One litter had more than one birth and three litters 
had a history of one birth. All four litters belonged to the DSH 
breeds and no pregnancy history was recorded in other breeds. 
Most cats were kept indoors, and only five cats had access to the 
outdoor environments. .
Before ovariohysterectomy, a detailed clinical history was recorded 
for each cat, including age, breed, for each cat, including, status of 
uterine infections, administration of various drugs (including corti-
costeroids), and clinical findings.  Clinical examinations assessed the 
condition of the vulva and vagina, presence of vaginal purulent dis-
charge, mammary gland abnormalities, lactating state, polyuria and 
polydipsia, and body coat condition. 
Following ovariohysterectomy, the macroscopic evaluation of the 
ovary and uterus was performed to assess the presence and the type 
of secretions, as well as the number and size of any macroscopic 
cysts. For histopathology evaluation, uterine and ovarian tissue sam-
ples were fixed in 10% buffered formalin. After fixation, tissues were 
trimmed into smaller sections and placed under running water for 
tissue passage. The working steps were including dehydration, clar-
ification and impregnation. Tissue sample were slowly embedded 
in paraffin blocks using standard metal molds, and the blocks were 
cooled on ice. A microtome machine was used for cutting and sec-
tions with a thickness of 2-3 microns. Prepared slides were stained 
with Hematoxylin and Eosin in the following standard protocols. For 
dehydration, slides were placed in 80% alcohol for 10 seconds and 
twice in 96% alcohol in three steps. In the next step, in order to clarify 
of the tissues, the slides were placed in two different containers in 
Gezilol. Finally, the slides were mounted using Montalan glue and 
examined with an optical microscope. In histological examination, 
samples were evaluated to determine the estrus cycle stage based 
on uterine and ovarian histological characteristics. Measurements 
included uterine wall thickness, endometrium and myometrium 
thickness, number of mature follicles, number of corpora lutea and 
follicles. All measurements and counts were performed using a grad-
uated lens. 

Grouping
After examining the prepared samples with a microscope based on 
the histological changes in the uterus (including congestion and hy-
peremia) and ovary (follicular development and corpus luteum con-
dition), samples were classified into four groups (proestrous, estrus, 
diestrus and anestrus). 

Statistical Analysis
This study was designed as a descriptive analysis. Data were expressed 
as percentages, and Mean±SD. Statistical analyses were performed 
using SPSS software, version 22 (SPSS Inc., IL, Chicago, USA).
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