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summary
A 9-year old, female potbellied pig showed loss of appetite 
and abdominal distension. After clinical examination and 
ultrasonography, a tumour was suspected. At laparotomy 
a large mass was present in the genital tract. Because the 
mass could not be excised, the pig was euthanized. 
Pathological examination revealed leiomyoma of the 
cervix and uterus wall in addition to multifocal adenocar-
cinomas of the uterus. 

samenvatting 
Tumoren van de genitaaltractus in een Vietnamees hang-
buikzwijn
Een negen jaar oud, vrouwelijk Vietnamees hangbuikzwijn 
werd aangeboden met de klachten: verminderde eetlust en 
toegenomen buikomvang. Na klinisch en echografisch onderzoek 
werd het dier verdacht van een tumor in de buikholte. Bij 
laparotomie werden grote hoeveelheden neoplasieën in de 
genitaaltractus aangetroffen die niet verwijderd konden worden 
en er werd besloten de zeug te euthanaseren. Bij pathologisch 
onderzoek bleken behalve een zeer groot leiomyoom van de 
cervix- en uteruswand ook een cysteuze endometriumhyperpla-
sie en multifocale adenocarcinomen van het endometrium 
aanwezig te zijn. 

introduction
Certain pig breeds are frequently kept as pets in the 
Netherlands and owners regard them as part of their 
household. The animals often live to an older age than 
their commercially kept counterparts, and veterinary 
practitioners therefore have to deal with diseases  associ-
ated with old age, such as neoplasms. 

This case report describes the clinical and pathological 
findings of a pet potbellied pig with a leiomyoma of the 

cervix and uterus, cystic endometrial hyperplasia, and 
adenocarcinomas of the uterus. The possible pathogenesis 
of neoplasia of the genital tract is discussed along with 
treatment possibilities.

clinical data
In November 2008, a 9-year old, female Vietnamese 
potbellied pig was presented at the ambulant swine 
veterinarian clinic of the Department of Farm Animal 
Health of Utrecht University. The owner reported that the 
pig had diminished appetite and had lost weight over the 
previous weeks; its abdomen was distended and it had a 
haemorrhagic vaginal discharge. Urination and defecation 
were normal and no vomiting was noticed. The sow was 
nulliparous and had regular oestrous cycles every 3 weeks. 
Clinical examination showed no abnormalities, except for 
the large pear-shaped abdomen, palpation of which 
revealed a solid mass in the caudoventral part of the 
abdomen. The outlines of this mass were not fully 
palpable due to the size of the abdomen. Ultrasonography 
showed a large heterogeneous echogenic mass in the 
caudal abdomen with several suspected cysts located 
throughout the mass. A tumour was suspected based on 
the clinical examination and ultrasonography.

As the general condition of the pig was good, laparo-
tomy was performed. The pig was premedicated intramus-
cularly with 4 mg/kg azaperone1 and general anaesthesia 
was induced with 10 mg/kg intramuscular ketamine2. 
Infusion of 2% lidocaine hydrochloride solution3 was 
used to desensitize the incision site. An incision of 
approximately 20 centimetres was made in the lateral 
abdominal wall. The cervix and the uterus were enlarged 
and misshapen, and the mass extended from the caudal 
abdomen to the caudal rib cage. The mass was difficult to 
move and too large to excise, and therefore the pig was 
euthanized and submitted for necropsy.

pathological findings
The focally extensive, intramural mass in the cervix  
measured 44x35x12 cm, and the cut surface presented an 
interwoven glistening white fibrous aspect. This mass 
weighed 25 kg; the pig weighed about 80 kg. The endome-
trial mucosa had numerous partly pedunculated thin-
walled cysts, varying in size from 0.5- 3 cm in diameter, 
which were filled with clear serous fluid. Draining lymph 
nodes were not enlarged. No further gross abnormalities 
were detected. 

Tissue samples for histopathological examination were 
fixed in 4% neutral buffered formaldehyde solution, 
processed, and routinely stained with haematoxylin & 
eosin according to standard protocols. Immunohistochem-
ical staining for -smooth muscle actin (sma , monoclonal 
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antibody, Biogenex Lab Inc. San Ramon, ca , usa) was 
performed to determine the smooth muscle origin of the 
neoplastic cells. 

Histological sections of the cervix revealed a densely 
cellular, non-encapsulated, well-demarcated, and expan-
sile mesenchymal neoplasm that consisted of spindleoid 
cells growing in bundles and streams and separated by 
small amounts of coarse fi brovascular stroma, with 
variable amounts of collagenous connective tissue (Figure 
1). Neoplastic spindleoid cells showed distinctive cell 
borders. Nuclei were spindle to irregular shaped, centrally 
located and contained small amounts of coarse hetero-
chromatin. Nucleoli were not prominent and the mitotic 
index was low (1 per 10 high-power fi elds). Smooth 
muscle actin (sma) immunohistochemistry revealed 
strong cytoplasmic staining of spindleoid cells in the 
cervix wall (Figure 2), demonstrating the smooth muscle 
origin of the neoplastic cells.

In addition, sections of both uterine horns showed mul-
tifocal, densely cellular, poorly demarcated, invasive, and 
unencapsulated epithelial neoplastic masses forming 
irregular structures of varying sizes (Figure 3) surrounded 
by variable amounts of fi brous tissue (desmoplasia). 

Neoplastic epithelial cells were round to irregular shaped 
(moderate anisocytosis) and comprised small amounts of 
fi nely stippled eosinophilic cytoplasm. Nuclei were large, 
oval-elongated to irregular (marked anisokaryosis), 
apically to centrally located, vesicular with little amounts 
of course heterochromatin. Occasionally one small round 
basophilic nucleolus was present; the mitotic index was 
moderate (2 per 5 high-power fi elds). Multifocally sur-
rounding the epithelial structures there was moderate to 
marked extravasation of erythrocytes (haemorrhage). 
Invasion of neoplastic cells into lymph vessels was not 
observed. Other endometrial sections revealed fl attened 
endometrial gland epithelial cells that were increased in 
number and fi lled with clear slightly eosinophilic fl uid, 
consistent with cystic endometrial hyperplasia.

On the basis of macroscopic, histological, and immuno-
histochemical fi ndings, a leiomyoma of the cervical and 
uterine wall and cystic endometrial hyperplasia were 
diagnosed, as well as multifocal adenocarcinomas of the 
uterine horns.

 
discussion

The potbellied pig described was presented to the veteri-
narian because of diminished appetite and abdominal 
distension. A large mass was palpable through the 
abdominal wall and ultrasound examination showed a 
mass with several cysts. At laparotomy a large mass was 
found, which was diagnosed as a leiomyoma. Clinical 
signs were related to the size and location of the tumour. 
Leiomyomas described in potbellied pigs vary in size 
between 2 mm and 80 cm (1). The leiomyoma in this case 
was 44 cm and weighed 25 kg, which was more than 30% 
of the total weight of the animal. The size of the mass 
combined with its cranial extension could explain the loss 
of appetite and wasting and distension of the abdomen. 
This is in agreement with clinical signs reported in the 
literature, such as abdominal distension, anorexia, vaginal 
discharge, tenesmus, and wasting (1, 2, 3). 

Uterine leiomyomas occur in many domestic species, 
especially in dogs, where they represent 10% of the 

Figure 1. Leiomyoma of the cervix wall: bundles and streams of regular 

and uniform spindleshaped cells. 

Figure 2. Leiomyoma of the cervix wall: strong cytoplasmic staining for 

αsmooth muscle actin.

Figure 3. Adenocarcinoma of the uterus: irregular formed exophytic struc

tures lined by neoplastic epithelial cells with vesicular nuclei.
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tumours of the tubular reproductive tract (4). The aetio-
logy of leiomyomas in animals is not fully understood, but 
some studies suggest hormones have an influence on 
tumourigenesis. Under experimental conditions, uterine 
leiomyomas could be induced by oestradiol-17 implants 
in ovariectomized guinea pigs (5). Miller et al. showed 
leiomyomas in two cats to be positive by immunochemis-
try for oestrogen receptor- (6). In humans, approximately 
20% of women over 35 years of age have uterine leiomyo-
mas (7). Studies of the risk factors for leiomyomas in 
women report strong evidence that hormones influence 
the development of uterine tumours, with ovarian 
steroids, specifically oestradiol and progesterone, being 
especially important (8). This finding is confirmed by the 
fact that myomas are rare during prepubescence, increase 
during reproductive years, and diminish or do not change 
during pregnancy, and usually regress after menopause. 
Moreover, the risk of developing leiomyoma is decreased 
by oral contraceptives (9). So, hypothetically, the fact that 
pet pigs are cyclic but usually do not reproduce could 
make them more predisposed to developing genital tract 
leiomyoma.

The potbellied pig presented here also had multiple 
adenocarcinomas of the uterine horns and cystic endome-
trial hyperplasia. Endometrial hyperplasia in humans is 
part of a pathological process that can eventually lead to 
endometrial carcinoma. Hormonal imbalance between 
oestrogens and progesterone is considered a risk factor for 
endometrial cancer (10). Cystic endometrial hyperplasia in 
pigs can be induced experimentally by administration of 
Zearalenone, a potent oestrogenic metabolite produced by 
some Fusarium species (11). In addition, endometrial 
hyperplasia is associated with prolonged oestrogen 
exposure in sheep and cattle. In contrast, cystic endome-
trial hyperplasia in dogs and cats occurs under the 
influence of progesterone (12). Greene found an incidence 
of adenocarcinomas as high as 79.1% in rabbits 5-6 years 
of age (13). As rabbits are polycyclic and their ovaries 
harbour ovarian follicles at various stages of development 
as well as corpora lutea regardless of pregnancy state, 
uterine tissue is continuously exposed to both progester-
ones and oestrogens. An immunohistochemical study of 
oestrogen receptor (er)- and progesterone receptor (pr) 
expression in normal, hyperplastic, and neoplastic 
endometria from pet rabbits revealed that hyperplastic 
endometria was  positive for er  expression in 80% of 
cases, probably as a sequel to oestrogen stimulation (14).  
In the latter study, papillary adenocarcinomas no longer 
expressed er  and pr  during early progression whereas 
tubular/solid adenocarcinomas continued to express er 
and pr . This information, together with the fact that 
endometrial carcinomas occur in a high percentage of 
female rabbits (15–79%), rarely occur under the age of 3, 
and can be produced by administration of oestrogens (13, 
14, 15), could indicate a relationship between sex hor-
mones and endometrial carcinomas, as earlier suggested 
by Elsinghorst (15). To the best of our knowledge, there is 
no information  on the influence of hormones on the 

development of endometrial cancer in pigs, but compari-
son with other polycyclic species suggest that repeated 
oestrous cycles without reproduction might be a risk 
factor. 

In commercially kept sows, neoplasia of the genital 
tract is rare. In a slaughter survey of 3.7 million gilts (6 
months of age, nulliparous), only 2 uterine tumours were 
detected (16). In multiparous sows, the number of tu-
mours of the reproductive tract was higher. Uterine 
tumours were detected in 12 of 1445 sows, and ovarian 
tumours in 56 of 1445 (17). All animals that had neo-
plasms were of higher parity (average parity 11.6 and 9, 
respectively) than  the whole group (average parity of 6.8). 
In a survey of 106 medical records of potbellied pigs, 
Mozzachio showed that 70% of sows older than 5 years 
hat uterine neoplasms, mostly leiomyomas (1). Neverthe-
less, only two case reports of genital tract tumours in 
potbellied pigs have been described (2, 3).

Because most porcine uterine tumours described in the 
literature are benign, surgical excision ought to be a 
successful approach. However, the surgical option must be 
undertaken with some reservation, as clinically apparent 
tumours of this type are often too large to remove surgi-
cally (1, 17). As shown in the present case report, estima-
tion of the size via palpation of the abdomen and ultra-
sound imaging is not always accurate, and precise 
measurements can only be made via laparotomy. A 
midline incision is preferable to a lateral incision in these 
cases, because of better accessibility. In addition, the risks 
of general anaesthesia, which increase with age, should be 
carefully discussed with the owner. 

In conclusion, the veterinary practitioner should be 
aware of the occurrence of uterine neoplasia in older 
potbellied pigs. Surgical removal is the only therapy, 
provided that the neoplastic mass is not too large. The 
influence of hormones on the growth of uterine tumours 
in pigs is not well understood and one can only extrapo-
late from studies of other polycyclic species.  The fact that 
pet potbellied pigs are often cyclic without ever becoming 
pregnant might predispose these animals to the develop-
ment of genital tract neoplasia.
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