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Multiple pathologies of the feline uterus: a case report
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ABSTRACT: Uterine tumors are rare in cats, the most common clinical signs observed include presence of
abdominal mass, weight loss, anorexia, pain, and vaginal bleeding in some cases. On the other hand, the most
commonly diagnosed and thus the most important disease of feline uterus is cystic endometrial hyperplasia-
pyometra complex (CEH-P). A 12-year-old, sexually intact, female domestic shorthaired cat was presented due
to mild weight loss and recurring vaginal discharge. Data obtained during clinical examination, ultrasonography
and basic blood tests suggested the presence of cystic endometrial hyperplasia with aseptic fluid accumulation
in the uterine lumen. Macroscopic findings and light microscopic examination revealed complex uterine pathol-
ogy, including: (1) cystic endometrial hyperplasia in uterine horns, (2) accumulation of mucoid fluid in lumen of
uterine corpus (mucometra), (3) adenocarcinoma of the uterine corpus and (4) leiomyoma of the uterine cervix.

Additionally, immunohistochemistry of both neoplastic tissues was made.
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Uterine tumors are rare in cats, constituting
0.29% of feline neoplasms reported in one study
(Miller et al., 2003). The most common neoplasms
in this species include leiomyomas, endometrial
adenocarcinomas and leiomyosarcomas, although
other lesions have also been described. In cats
with uterine tumors the following clinical signs are
presented: abdominal mass, weight loss, anorexia,
pain, and vaginal bleeding in some cases (Miller et.
al., 2003; Cooper et. al. 2006).

The most commonly diagnosed and thus the most
important disease of the canine and feline uterus is
cystic endometrial hyperplasia-pyometra complex
(CEH-P). However, its prevalence decreases with
the application of early ovariohysterectomies. CEH
is characterized by endometrial hyperplasia with
cyst formation; however, after suppurative infec-
tion pus accumulates in the uterine lumen, leading
to CEH-P development. Cases of intensive mucous
production by goblet cells in hyperplastic endome-
trial glands, when the lumen of the uterine cervix
is strictly closed, and there is no bacterial infection
are recognized as CEH-mucometra complex. The
prevalence of hyperplastic endometrial abnormali-
ties in sexually intact cats increases with age, and
is most common in animals older than five years

(Potter et al., 1991). Clinically, these states, even
those of the CEH-P complex may be asymptomatic,
especially in milder cases. In 39% of cats the lesions
were found circumstantially during routine ovario-
hysterectomies or at necropsy (Potter et al., 1991).
In some cases abdominal distension may occur be-
cause of fluid accumulation in the uterus, and when
ultrasonography is not performed a false diagnosis
of uterine tumor can be made (Agudelo, 2005). The
role of steroid hormones in the pathogenesis of
the CEH-P complex in cats is controversial, but it
seems that both disturbances in serum concentra-
tions and changes in the expression of receptors
in uterine tissues are involved (Misirlioglu et al.,
2006). The prevalence of endometritis and pyom-
etra in cats were associated with retained corpora
lutea in at least one ovary (Potter et al., 1991).

MATERIAL AND METHODS

A 12-year-old, sexually intact, female domestic
shorthaired cat was presented due to mild weight
loss and recurring vaginal discharge. The owner
mentioned that many years previously she had one
episode of pregnancy but an abortion had been
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carried out. After that, the cat regularly received
contraceptive agents (injection of progestrone ac-
etate). During clinical examination the following
signs were defined: mild distension of abdomen,
abdominal mass and dry discharge on the vulva.
The ultrasonography revealed local widening of
the uterine lumen (32-mm in diameter) and severe
hyperplastic lesions within the endometrium of the
uterine horns. Additionally, signs consistent with
fluid accumulation in the uterine lumen were ob-
served. No other abnormalities in the internal organs
were found during ultrasonography. Morphological
and biochemical blood parameters did not exceed ref-
erence values, with the exception of a mild elevation
in asparagine transferase (57.1 IU/]; range 6-44 1U/1)
activity. On the basis of physical examination, ultra-
sonography and blood analysis, cystic endometrial
hyperplasia with fluid accumulation was diagnosed;
however, due to the lack of leucocytosis pyometra was
ruled out. Ovariohysterectomy was performed. Small
(4—6 mm of diameter) thin-walled cysts filed with
clear fluid were present in both ovaries. The uterus
was enlarged; both uterine horns were 11-17 mm in
diameter, the uterine corpus was markedly enlarged
and filed with turbid, mucoserous, light brownish
fluid. Additionally, an area of hyperplastic growth of
endometrium in the abdominal aspect of the uterine
corpus was found, and white-yellow, shiny and hard
in palpation tumor affecting the uterine cervix was
present. The uterus was resected and placed in 10%
neutral buffered formalin for 24 h. Following fixa-
tion, numerous tissue samples were cut and proc-
essed routinely: embedded in paraffin sectioned at
4 pm, stained with hematoxylin and eosin, and ad-
ditionally with the periodic acid Shift method.

For immunohistochemical staining, tissue sam-
ples were processed the same way. The expression of
seven markers was investigated: cytokeratin (CK),
Ki67, desmin, a-smooth muscle actin (a-sma),
E-cadherin, estrogen receptor- a (ER-a), proges-
terone receptor (PR; Table 1). Briefly, 4-pm-thick
sections on 2% silane coated slides were depar-
affinized in xylenes and hydrated through graded
alcohols. Antigen unmasking was performed by
microwave heating at 600 W for 15 min in 10mM
sodium citrate buffer, pH 6.0 (for CK and Ki67,
PR) and Tris/EDTA buffer, pH 9.0 (for desmin,
a-sma, E-cadherin, ER-a). Sections were allowed
to cool in the buffer to room temperature for 20
min and were rinsed in deionized HzO two times,
for 2 min each. The endogenous peroxidase activity
was blocked with 3% hydrogen peroxide for 5 min.
Sections were incubated with antibodies for 1 h at
room temperature in a humidity chamber, and af-
ter extensive washing in Tris-buffered saline (TBS)
(0.1M Tris base, 0.9% NaCl, pH 7.4) were further in-
cubated with a biotinylated secondary antibody. All
following procedures were provided according to
standard protocols with EnVision™ System (Dako,
Denmark). The reactions were developed with
3-3'diaminobenzidine (Dako, Denmark), under mi-
croscopic control. Sections were counterstained
with Mayer’s hematoxylin, dehydrated, cleared in
xylene and mounted. Positive and negative immu-
nohistochemical controls were performed. Tissue
sections of formalin-fixed, paraffin-embedded fe-
line skin and uterus samples were treated as posi-
tive controls in every assay. Corresponding negative
control sections were prepared by replacing only
the primary antibody with TBS.

Table 1. Monoclonal antibodies used for immunohistochemical analysis

Antibody Clone Source Specificity ~ Working dilution
Monoclonal mouse anti-human cytokeratin MNF116 Dako, Denmark CK 1/50
Monoclonal mouse anti-human Ki67 antigen MIB-1 Dako, Denmark Ki67 1/75
Monoclonal mouse anti-human desmin D33 Dako, Denmark Desmin 1/50
Monoclonal mouse anti-human a — smooth

muscle actin 1A4 Dako, Denmark a-SMA 1/50
Monoclonal mouse anti-human E-cadherin NCH-38 Dako, Denmark E-cadherin 1/50
Monoclonal mouse anti-human estrogen receptor « 1D5 Dako, Denmark ERa 1/35
Monoclonal mouse anti-human progesterone receptor PR 10A9 Immunotech, France PR ready-to-use
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RESULTS AND DISSCUSION

Macroscopic findings and light microscopic ex-
amination revealed complex uterine pathology,
including: (1) cystic endometrial hyperplasia in
uterine horns, (2) accumulation of mucoid fluid
in the lumen of the uterine corpus (mucometra),
(3) adenocarcinoma of the uterine corpus and
(4) leiomyoma of the uterine cervix (Figure 1).
With regard to immunohistochemistry, cytokera-
tine expression was detected in the cytoplasm of
endometrial glandular epithelium cells, adenocar-
cinoma cells, and mesothelium. Desmin expression
was identified in endometrial and myometrial con-
nective tissue, as well as in leiomyoma cells and
additionally in stroma of adenocarcinoma stalks.
Smooth muscle actin expression was detected in
myometrium as well as in the leiomyoma cells but
not in endometrial connective tissue and the cells of
adenocarcinoma stalks. A weak to strong cell mem-
brane positive reaction to cadherin E antibody was
present in 25% to 75% of the cells in various areas
of the adenocarcinoma (Figure 2A). Ki67 staining
of adenocarcinoma epithelium revealed a positive
reaction in about 40% of cells and 30% of cells in
normal uterine endometrial epithelium. In con-
trast, expression of the Ki67 antigen was detected
in about 5% of the cells in both the smooth muscle
tumor and the myometrium layer. About 95% of
normal epithelial cells in endometrial glandules
revealed a strong nuclear reaction with anti-ER
antibody. Additionally, strong ER expression was
present in 50% cells of the myometrium, and about

mucometra

adenocarcinoma

cystic endometrial

hyperplasia I

Figure 1. Uterus; sagital section formalin fixed specimen;
cat. Enlarged uterine corpus filled with turbid, mucose-
rous, fluid. Area of hyperplastic growth of endometrium
in abdominal aspect of uterine corpus, white-yellow,
shiny, tumor affecting uterine cervix; bar = 3 cm

30% of connective tissue cells in the endometrium.
Nuclear ER expression was observed in nuclei of
the adenocarcinoma multifocally; however, the per-
centage of positive cells varied in respective tumor
areas (from 25 to 50% of the cells in tumor paren-
chyma; Figure 2B). Furthermore, about 75% to 95%
of leiomyoma cells expressed estrogen receptors
within the nucleus (Figure 2C). The expression of
PR was strong in normal uterine endometrial epi-
thelium, myometrium (80-100% cells), lelomyoma
cells (75-90% cells), stromal cells of endometri-
um (endometrial connective tissue — about 50%
of cells), and absent in adenocarcinoma cells, and
cells of the adenocarcinoma stalks.

This case study reports multiple and varied path-
ologic lesions in the feline uterus. Data obtained
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Figure 2. (A) E-cadherin expression (brown) in uterine
adenocarcinoma cells (immunohistochemical stain,
magnification 200x); (B) nuclear expression of estrogen
receptors in uterine adenocarcinoma cells (immunohis-
tochemical stain, magnification 400x); (C) nuclear
expression of estrogen receptors in leiomyoma cells
(immunohistochemical stain, magnification 200x)

347



Case Report

Veterinarni Medicina, 54, 2009 (7): 345-350

during clinical examination, ultrasonography and
basic blood tests suggested the presence of cystic
endometrial hyperplasia with aseptic fluid accumu-
lation in the uterine lumen. However, macroscopic
and microscopic evaluation of tissue specimens re-
vealed that the problem was more complex. Besides
suspected and confirmed hyperplastic lesions of
the endometrium and associated mucometra, two
neoplasms, different in histological type and bio-
logical behavior were detected. The identification
of two different areas of neoplastic growth in the fe-
line uterus is unusual. Generally, uterine neoplasias
are uncommon in this species. Leiomyomas and
adenocarcinomas are diagnosed the most frequent-
ly (MacLachlan and Kennedy, 2002; Miller et al.,
2003). Among specimens collected by the authors
over a 8-year period, there were only three cases
of uterine tumors in cats (two lelomyomas and one
adenocarcinoma). On the other hand, these cases
constitute 37.5% of all urogenital neoplasms rec-
ognized in both female and male cats (Sapierzynski
et al.,, 2007). However, the coexistence of various
types of neoplasms in the feline uterus has never
been reported before. In women the simultaneous
occurrence of leiomyosarcomas and leiomyomas
has been described occasionally.

Discrimination between benign and malignant my-
ometrial tumors can be difficult. Leiomyosarcomas
are usually larger than nonmalignant counterparts,
and cells within the tumors exhibit cellular atypia
and a relatively high mitotic index (MacLachlan
and Kennedy, 2002). However, even in cases with
aggressive clinical course, microscopically no
features of severe atypia may occur, and mitotic
indeces can be low. In these cases, therefore, dis-
crimination between malignant and nonmalignant
forms is based on biological behavior (Cooper et
al., 2006). Similarly, in the presented case only a
few areas of mild nuclear atypia and low numbers
of mitotic figures were observed. However, immu-
nohistochemistry was helpful in establishing the
final diagnosis of leiomyoma, because using MIB-1
antibody, expression of the Ki67 antigen was de-
tected in a very low number of the neoplastic cells,
comparable with the number of the Ki67 positive
cells in the normal myometrium. Similarly, only few
Ki67 positive cells were present in the areas of the
leiomyoma showing the features of nuclear atypia
and mitoses. Additionally, strong expression of the
ER-a in the nuclei of the smooth muscle tumor
cells suggested a benign nature of the tumor. On
the basis of this fact, the tumor was recognized
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as a leiomyoma, and was discriminated from a
leiomyosarcoma. Miller et al. (2003) reported that
leiomyomas, but not leiomyosarcomas were posi-
tive for estrogen receptor-alpha. However, in the
case of feline myxoid leiomyosarcomas weak posi-
tive nuclear reactions in some neoplastic cells have
been noted (Cooper et al., 2006). Although there is
no data on the presence of progesterone receptors
in myometrial tumors in cats, the strong positive
nuclear reaction, noted in most tumor cells in this
study, may suggest the tumor cells were well dif-
ferentiated. As was done in the presented case, the
myometrial derivation of leiomyoma can be con-
firmed using anti-desmin antibody; however, the
absence of desmin does not exclude the muscular
origin of a tumor. For example, some leiomyosac-
romas do not express desmin, but a positive immu-
nohistochemical reaction for a-sma or Van Gieson
staining is believed to confirm the muscular nature
of the tumor (Cooper et al., 2006).

The results of immunohistochemical staining to
detect tissue markers of adenocarcinoma in tumor
samples were not surprising. As in the study of
Miller et al. (2003), adenocarcinoma cells were pos-
itive for cytokeratins and negative for a-sma and
desmin. A positive reaction to ER-« staining was
observed in four of eight cases of feline endometrial
adenocarcinomas examined by Miller et al. (2003).
In the presented case there was mild to strong ex-
pression of estrogen receptors; however, it was
observed mulitfocally, and positive cells were scat-
tered in different areas of the tumor parenchyma.
On the other hand, the expression of progesterone
receptors in adenocarcinoma was observed neither
in epithelial nor mesenchymal stromal cells. There
is no published data on the expression of membrane
cadherin E in feline uterine adenocarcinomas. A
week to strong positive cell membrane reaction was
observed in a significant portion of the neoplastic
cells; however, some of them did not express this
adhesion protein suggesting a diminished ability
of cell to cell binding. Unfortunately, a cluster of
neoplastic cells within a blood vessel which was
observed in a slide stained with hematoxylin-eosin
was absent in slides stained with anti cadherin E
antibody, making it impossible to conclude if the
cells, which detached from the main tumor mass,
had lost the expression of this adhesion protein.
Decreased expression of cadherin E is believed to
be an important factor associated with low differ-
entiation grade in canine mammary gland tumors
(Rodo and Malicka, 2008).
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The development of mesenchymal tumors, es-
pecially sarcomas, in areas of long lasting inflam-
mation is widely described in cats, for example in
cases of vaccine-associated sarcomas and post-
traumatic ocular sarcomas. In the presented case,
two different types of tumors developed in the uter-
ine corpus and no features typical for endometri-
tis were observed microscopically. However, the
adenocarcinoma was surrounded by histiocytic
infiltration, resulting from the presence of calci-
fication foci, so it cannot be excluded that long
lasting inflammation contributed to endometrial
neoplasia. The adenocarcinoma might also have
been a consequence of hyperplastic lesions in en-
dometrial glands. This hypothesis is hard to evalu-
ate due to marked damage of the mucosa, especially
the epithelium of the uterine corpus. However, the
endometium of undamaged mucosa in the uterine
cervix appeared only slightly hyperplastic and cyst-
ic (first grade, of endometrial hyperplasia index;
Agudelo, 2005). In the literature, a uterine sarcoma
in an eight years old cat with long-standing pyom-
etra has been reported (Jelinek, 2003).

The cause of CEH in the presented case was prob-
ably chronic exogenous progesterone stimulation
with progesterone acetate, which was regularly
administered to control sexual behavior. Another
source of progesterone (i.e., corpora lutea) was
not identified, although multiple small cysts with-
in both ovaries were found. Potter et al. (1991)
reported that 40% of cats with either pyometra
or endometritis had corpora lutea. In cats these
pathologies, but not endometrial hyperplasia are
believed to be associated with retained corpora
lutea. Endogenous and exogenous progesterone
plays the main role in the development of cystic
endometrial hyperplasia. This hormone promotes
hyperplasia of the endometrium, increases the
secretory activity of the endometrial glands and
closure of the uterine cervix (Agudelo, 2005). The
disease (at least at the microscopic level) is com-
mon in nulliparous queens older than three years
and in other queens older than five years with no re-
lationship to the number of parturitions (Agudelo,
2005). Advanced age, inhibition of estrus and thus
lack of pregnancy and births all promoted CEH in
this case; additionally, the presence of cervical mass
caused accumulation of mucoid fluid in the uterine
lumen. Alterations in the density and distribution
pattern of receptors for steroid hormones in the
uterine wall can be involved in the pathogenesis of
CEH-P in bitches. The expression of progesterone

receptors was found in the glandular epithelium
and myometrium of bitches with CEH/pyometra
complex, but there was no reaction within the stro-
mal cells. In the same animals estrogen receptors
were detected in all layers of the uterine wall, and
were the most numerous in the cells of the uterine
stroma (Dhaliwal et al., 1999). Additionally, it was
reported that in cats both ER and PR can play a role
in the pathogenesis of cystic hyperplasia complex,
but only the latter is involved in the pathogenesis
of pyometra (Misirlioglu et al., 2006).

In women it is likely that sex hormones and ster-
oid hormone receptors can be important in the
development and maintenance of leiomyomas. One
study reported that the contents of the ER and PR
in these tumors were significantly higher than in
normal myometrium; however, another confirmed
it only in tumors localized to submucosa, but not
in subserosa (Marugo et al., 1989). In this case of
feline uterine leiomyoma, the expression of ER was
higher in leiomyoma (90% of cells, in high power
field of light microscope) than in nonaffected myo-
metrium (about 50% of cells, evenly scattered, in all
microscopic fields) Staining for the expression of
progesterone receptors elicited a positive reaction
in a similar percentage of cells in the leiomyoma
and myometrium.
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