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ABSTRACT
A rare case of uterine leiomyosarcoma associated with chondriod metaplasia, cystic endometrial polyps and uterine 

horn intussusception in a greater cane rat was macroscopically, histopathologically, immuno-histochemically and 
ultrastructurally evaluated. The histopathological findings for this tumour were similar to those for leiomyosarcomas 
described in other species. Immunohistochemical examination demonstrated positive immunoreactivity of neoplastic cells 
with α-smooth muscle actin, desmin and vimentin. Ultrastructurally, nuclear and cytoplasmic features were consistent 
with leiomyosarcoma. These results revealed the tumour to be of smooth muscle origin. To our knowledge, this is the first 
reported case of uterine leiomyosarcoma associated with cystic endometrial polyps, chondriod metaplasia and uterine horn 
intussusception in a greater cane rat.
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INTRODUCTION

The domestication of the greater cane 
rat (Thryonomys swinderianus) for human 
consumption has thrived over the years in western, 
central and eastern Africa (1). This has been 
attributed to the low protein consumption of the 
teeming population in these regions. However, there 
is an absence of knowledge about the management 
and diseases associated to these species. Various 
infectious and non-infectious conditions have been 
documented in this animal (1). But neoplasms in 

these species are seldom encountered, especially 
tumours of the female reproductive tract (2). 
Uterine leiomyosarcoma is a malignant tumour 
of the smooth muscle of the uterus (3). Benign 
mesenchymal tumours such as leiomyoma, fibroma 
or fibroleiomyoma are most common in the dog 
and may affect the uterus, cervix or vagina (3). 
Malignant mesenchymal tumours of the uterus 
are very rare but leiomyosarcoma, fibrosarcoma 
and lymphoma have been reported occasionally in 
cats (4). Reports on uterine leiomyoma in a captive 
elephant (5) and uterine fibroleiomyoma in the Asian 
elephant (6, 7) have been documented in the wild.

Endometrial polyps or uterine polyps are 
benign growths that are oval or round in shape 
and remain attached to the uterine wall by a large 
base or a thin stalk and project into the lumen 
of the affected uterus as sessile or pedunculated 
masses emanating from the endometrium. 
Endometrial polyps are uncommon conditions 
in humans (8) and laboratory rats (9). Jori and 
Cooper (2) diagnosed a chondroma in an adult 
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female, a haemangiosarcoma in a subadult male, 
and a chondrosarcoma in an elderly female greater 
cane rat. To our knowledge, neoplasms of the 
reproductive tract in this species have not been 
documented. Thus, this case report describes 
uterine leiomyosarcoma associated with chondriod 
metaplasia, endometrial polyps and uterine horn 
intussusception in a greater cane rat.

MATERIAL AND METHODS

The subject was a 2 years-old, female, black-
tan, greater cane rat (Thryonomys swinderianus), 
weighing approximately 3.5kg, which was 
brought from the Cane Rat Unit of the College 
of Environmental Resources and Management, 
Federal University of Agriculture, Abeokuta, to 
the Department of Veterinary Pathology of the 
same University for postmortem examination. The 
animal was found dead without any premonitory 
sign, except for a slight mucoid vaginal discharge 
and anuria of about 4 days. There was no history of 
oestrogen-based medicament or exposure to other 
progestins or estrogenic plants. Necropsy was 
performed and gross morphological alterations 
from affected organs were documented. Tissues 
such as uterine horn and body, endometrial 
polyps, liver, lung, spleen and kidneys were 
harvested and fixed in 10% buffer formalin, 
dehydrated in graded levels of alcohol, embedded 
in paraffin wax, sectioned at 5µm and stained with 
haematoxylin and eosin. This was evaluated under 
the light microscope. 

To determine the cellular origin of the 
neoplastic masses, immunohistochemistry 
and electron microscopy were performed. For 
immunohistochemistry, briefly, sections of the 
uterine mass were deparaffinized, hydrated and 
heated to retrieve antigen in 0.01M citrate buffer 
(pH 6.0) for 20 minutes in a microwave oven and 
allowed to cool for 20 minutes at room temperature. 
Sections were immersed in 3% H2O2 in methanol 
to quench endogenous peroxide. Thereafter, normal 
goat serum (Histomark, U.S.A) was added and 
incubated at room temperature (280-300ºC) for 
30 minutes. Diluted primary antibodies for mouse 
monoclonal anti-vimentin (DAKO U.S.A; 1:100), 
mouse monoclonal anti-desmin (DAKO U.S.A; 
1:100), mouse monoclonal anti-smooth muscle 
actin (DAKO U.S.A; 1:50) were then applied to the 
sections. Thereafter, sections were incubated with 
secondary antibody supplied by KLP (Avidin-Biotin 
complex) kit (Histomark, U.S.A) for 30 minutes at 

room temperature. Sections were finally visualized 
with 3, 3’-diaminobenzidine and counterstained 
with Meyer’s haematoxylin.

For the electron micrograph, the tumour tissues 
were cut into small pieces (0.5 mm in diameter) 
and immediately fixed in 2.5% glutaraldehyde 
in 0.1M phosphate buffer at pH 7.4. Post-fixation 
was carried out in 1% osmium tetroxide in 0.15M 
phosphate buffer at pH 7.3 for 3 hours. The 
specimens were washed in 0.15M phosphate buffer 
at pH 7.3, dehydrated in graded levels of ethanol 
from 30% to 75%, transferred to propylene oxide, 
infiltrated with a 1:1 mixture of propylene oxide 
and Epon resin overnight, then embedded in Epon. 
After trimming the blocks, sections were made on 
a Porter-Blum MT-2 microtome with a diamond 
knife. The sections were mounted on coated copper 
grids and stained with 2% uranyl acetate and lead 
citrate. The grids were observed under an EM109 
electron microscope and photographed.

RESULTS

At necropsy, the abdomen was slightly distended 
and the abdominal cavity contained a moderate 
amount of serosanguinous fluid (approximately  
20 ml). Most of the organs including the lung, spleen, 
heart and liver were grossly normal. Telescoping of 
the lower segment of the right uterine horn (about  
5 cm) into itself with involvement of the uterine 
body and marked congestion of the mesosalpinx 
was observed (Fig. 1). 

The uterine body was moderately enlarged 
and the blood vessels on the serosal surface were 
engorged and prominent. On the right side of the 
upper endometrium, close to the entrance of the right 
uterine horn were two grayish white unencapsulated, 
pedunculated spherical masses of different sizes 
(2cm x 1.2cm and 1cm x 0.5 cm) (Fig. 2). 

The masses were soft and rubbery, and 
protruded into the uterine lumen. The two masses 
were poorly demarcated and obliterated the normal 
uterine endometrial architecture. The cut surface 
was glistening and smooth, with slightly interwoven 
muscle fibers. No metastases were observed in 
other organs. At the lower portion of the uterine 
body, the endometrium was moderately thickened 
by numerous penduculated and unencapsulated 
grayish tan, soft and oedematous masses (Fig. 2). 
Other significant gross findings included markedly 
distended (with urine) and non-patent urinary 
bladder, and rough, pitted and granular cortical 
surface of the kidneys. The pelvis and calyxes 
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were markedly distended with watery gel-like 
materials. A tentative diagnosis of uterine horn 
intussusceptions secondary to uterine leiomyoma 
and endometrial polyps was made. 

Histopathologically, neoplastic mass showed 
densely populated interlacing bundles of smooth 
muscle cells that were not well-differentiated. 
The nuclei were oval, fusiform and spindle-
shaped with blunt ends. The nuclei also revealed 
margination of chromatin and indistinct 
nucleoli. Multiple multinucleated giant cells 

were observed. The cytoplasm was deeply 
eosinophilic and vacuolated in some cells. Cell 
borders were indistinct. There were high nuclei-
cytoplasmic ratio, marked cellular and nuclear 
pleomorphism, hyperchromasia and bizarre 
mitotic figures. The mitotic index ranged from  
5 to 8/HF. Multiple foci of myolysis were 
observed along with a few inflammatory cells 
(mostly lymphocytes, macrophages and plasma 
cells). Vascular invasion of the neoplastic cells 
was not observed (Fig. 3 and 4).

Figure 1. Uterus showing telescoping of the lower 
segment of the right uterine horn into the uterine body (arrow) 
with caecum (CC) and distended urinary bladder (UB)

Figure 3. Uterine leiomyosarcoma showing 
proliferation of atypical anaplastic spindle-shaped cells 
with blunt-ended nuclei, interlacing cords and numerous 
bizarre mitotic figures (arrows) and multinucleated giant 
cells (arrow heads). H&E; Bar=50µm

Figure 4. Uterine leiomyosarcoma showing 
proliferation of atypical anaplastic cells with foci of mild 
necrotic myofibres (arrow) and multinucleated giant cell 
(arrow heads). H&E; Bar=50µm

Figure 2. Uterus showing the 2 masses of 
leiomyosarcoma (LE), endometrial polyps (EP) and the 
distended Urinary bladder (UB)
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The endometrial polyps consisted of smooth 
muscles fibres with their roots within the 
myometrium and their tips covered with low 
cuboidal epithelial lining and extended into the 
uterine lumen. Cystic dilatations of the endometrial 
lining were also observed (Fig. 5). 

There was also a formation of chondrocytes at 
the upper part of the polyps (Fig. 6). Other extra-
uterine histopathological changes included tubular 
and glomerular cast, severe dilatation of the renal 
tubules and necrosis of the tubular epithelial cells 
with numerous oxalate crystals.

Immunohistochemical studies revealed strong 
positive cytoplasmic immunoreactivity to anti-
alpha smooth muscle actin protein (Fig. 7) and 
moderate cytoplasmic staining to anti-desmin (Fig. 
8) and slight immunoreactivity to anti-vimentin 
protein (Fig. 9).

Ultrastructural changes consisted of irregularly 
oriented, pleomorphic smooth muscle cells with 
characteristic spindle shapes, containing varying 
numbers of cytoplasmic organelles. Most of the 
nuclei were disproportionately large, blunted, 
and oval-round shaped, often with irregular or 

Figure 5. Uterine polyps. Polyps (P) emanating from 
the myometrium into the uterine lumen with cystic dilatation 
(C) at the upper part of the polyps. H&E; Bar=250µm

Figure 6. Endometrial polyps showing the formation 
of chondrocytes (CD) within tip of the polyps (CD). 
H&E; Bar=50µm

Figure 7. Immunohistochemistry, Uterus, Greater 
Cane rat. The neoplastic cells showed positive 
cytoplasmic immunoreactivity with alpha smooth muscle 
actin antibody. IHC; Bar=50µm

Figure 8. Immunohistochemistry, Uterus, Greater 
Cane rat. The neoplastic cells showing positive 
cytoplasmic immunoreactivity with anti-desmin protein 
antibody. IHC; Bar=50µm
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indented nuclear membranes. The indentation in 
some cells almost sub-divided the nuclei. In many 
instances, two or more nuclei were found in a 
single cell. The nuclear chromatin appeared to be 
randomly dispersed and completely marginated in 
some cells. The nucleoli were often prominent and 
centrally placed, with homogenous osmiophilic 
material. In the cytoplasm, mitochondria were 
sparsely dispersed. Numerous free ribosomes 
were distributed but appeared to be diminished 

in some cells. Abundant rough endoplasmic 
reticulum was seen; some were dilated and 
contained an osmiophilic electron-dense material 
(Fig. 10). 

Most of the cells contained very fine 
myofilaments arranged in bundles with periodic 
spindle densities, oriented in a disorganized 
manner (Fig. 11). The myofilaments were sparsely 
distributed and parallel to the nuclei or along plasma 
membranes. Individual thread-like filaments were 
scattered within a clear amorphous cytoplasmic 
substance.

DISCUSSION

The gross and histopathological changes 
observed in this condition were in agreement 
with other reports in domestic and wild animals 
with uterine leiomyosarcoma (10, 11). However, 
the occurrence or the combination of uterine 
leiomyosarcoma, uterine horn intussusception, 
chondroid metaplasia and endometrial polyps are 
rare findings in previous reports, although, uterine 
leiomyosarcoma with osteoclast-like formation 
has been reported in humans (12). To the best of 
the authors’ knowledge, this is the first reported 
case of uterine horn intussusception secondary 
to uterine leiomyosarcoma with chondriod 
metaplasia and endometrial polyps in domestic or 
in wild animals. 

Figure 9. Immunohistochemistry, Uterus, Greater 
Cane rat. The neoplastic cells showing positive 
immunoreactivity with anti-vimentin protein antibody. 
IHC; Bar=50µm

Figure 10. Ultrastructural changes in leiomyosarcoma 
cell containing 3 prominent nuclei, light cytoplasmic 
matrix with free ribosomes, rough endoplasmic 
reticulum, mitochondria and scattered small bundles of 
myofilaments. Bar=5µm

Figure 11. Ultrastructure of leiomyosarcoma 
characterized by loosely arranged fine myofilaments 
in bundles with disorganised periodic spindle densities 
(arrows) and numerous mitochondria with free ribosomes. 
Bar=5µm
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Various aetiological agents and factors have 
been suggested to induce neoplasms in rodents 
such as a high inbreeding coefficient, an oncogenic 
virus, or chemicals and steroidal hormones (2). 
In this report, the aetiology of this condition is 
uncertain, since there was no history of oestrogen-
based medicament nor estrogenous plants fed to 
them, but it is possible that the tumour occurred as a 
result of transformational change of uterine smooth 
muscle over time or as a result of inbreeding within 
the colony or the animal might have been exposed 
to an unknown carcinogen. It is also possible 
that persistent stimulation of steroidal hormones 
secreted by the ovary would have been responsible 
for this neoplastic change. Regrettably, the ovaries 
of this animal were not examined to confirm this 
assertion. 

The effect of this tumour on reproductive 
fertility is not known, as the parity or reproductive 
status of the cane rat was not given in the history. 
Uterine tumours that formed intraluminal polypoid 
growths have been shown to impede fertility in 
zoo felids (13) and uterine leiomyomas have been 
suspected to impede fertility in primates, dogs and 
horses (14, 15, 16). In this report, we assume that 
the leiomyosarcoma at the bifurcation of the uterus 
body and the uterine `polyps observed could have 
impeded the movement of the ova, their fertilization 
and implantation on the uterine endometrium. 

Previous reports have shown the difficulties 
in making the difference between the well-
differentiated leiomyosarcoma and leiomyoma. 
It has been suggested that high mitotic index, 
invasiveness of the tumour, cellular atypia and 
tumour necrosis are the significant features 
of leiomyosarcoma in differentiating it from 
leiomyoma (17, 18, 19). In this report, malignant 
features such as cellular pleomorphism, high mitotic 
index, cellular atypia, foci of necrosis and giant cell 
formation are suggestive of leiomyosarcoma rather 
than leiomyoma.

In humans, metastases of leiomyosarcoma to 
distant sites have been reported in the lung, brain, 
skin, thyroid, salivary gland, heart, liver, pancreas, 
adrenal gland, bowel, breast and bone (20, 21). In this 
report, there was no metastasis nor invasion of the 
surrounding tissues, but the characteristic features 
of malignancy such as high cellular pleomorphism, 
prominent cellular atypia, necrotic foci, moderate 
number of mitotic figures, multinucleated giant 
cells and undifferentiated appearance of the mass 
were evident. This is in accordance with the 
reports of other workers who asserted that not all 
leiomyosarcoma metastasize (13).

The cause of the markedly distended urinary 
bladder and hydronephrosis in this report is also 
unknown but it might be due to compression of the 
inner part of the vagina by the uterine mass or due 
to the obstruction of the urinary tract by uroliths 
which consequently led to urine retention in the 
kidney to cause hydronephrosis (22). 

The occurrence of uterine horn intussusception in 
this animal is also a rare finding in both humans and 
domestic animals. There is paucity of information on 
this pathological change. The aetiology of the uterine 
horn intussusception is unknown, but it might be 
speculated that the expanding leiomyosarcoma at 
the entrance of the right uterine horn which possibly 
obstructed the normal movement of the uterine 
smooth muscle led to the telescoping of the lower 
part of the uterine horn segment into the uterine 
body. Uterine torsion has been documented in the 
cat (23), uterine prolapse in Richardson’s ground 
squirrel (Spermophilus richardsonii) (24), while 
oviductal volvulus and lymphangiectasia have been 
reported in Nera-black chickens (25, 26), but reports 
on uterine horn intussusception are rare, and to the 
best of our knowledge, this is the first reported case 
of uterine horn intussusception in wild or domestic 
animals. 

In our case, the actual cause of death is unknown 
but we assume that renal failure and hypovolemic 
shock were the immediate causes of death. This 
is obvious by the anuria, hydronephrosis, tubular 
destruction by the oxalate crystals and the blood-
tinged hydroperitonium. 

The expression of positive immunoreactivities to 
smooth muscle actin, desmin and vimentin proteins 
in this report confirmed uterine leiomyosarcoma 
and is consistent with previous case reports of 
leiomyosarcoma in hamster (27) and in wild rat 
(28). The ultrastructural changes described in 
this case report such as myofibres containing 
2-3 prominent nuclei; light cytoplasmic matrix 
containing free ribosomes, rough endoplasmic 
reticulum, mitochondria and some showing 
loosely arranged fine myofilaments bundles 
with disorganized periodic spindle densities are 
consistent with previous reports (29) in which 
uterine leiomyosarcoma was diagnosed.

CONCLUSION

This case report describes the gross, 
histopathological, immunohistochemical, and 
ultrastructural features of uterine leiomyosarcomas 
in a 2-year-old greater cane rat with uterine 
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horn intussusception, chondroid metaplasia and 
endometrial polyps. The neoplasm was confirmed 
as being of smooth muscle origin based on tumour 
cell morphology, positive immunoreactivity with 
α-smooth muscle actin, desmin and vimentin as 
well as ultrastructural features consistent with 
uterine leiomyosarcoma. This study, to the best of 
our knowledge, confirms the first reported case of 
uterine leiomyosarcoma associated with endometrial 
polyps, chondriod metaplasia and uterine horn 
intussusception in a greater cane rat. The report also 
suggests that in cane rats presented with a history of 
anuria and prolong mucous discharge from the vulva, 
uterine leiomyosarcoma with endometrial polyps 
should be considered as a differential diagnosis.
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