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Brief Report

Capybaras (Hydrochoerus hydrochaeris) are the largest 
extant species of rodent. They are indigenous to wetlands and 
forests of the Amazon basin and are commonly held in zoo-
logic collections.1,9 Numerous parasitic and bacterial diseases 
have been described in free-ranging capybaras, including  
brucellosis,14 paramphistomosis,4 and trypanosomosis.6 In 
addition, wild capybaras have been incriminated in transmis-
sion of disease agents such as Leishmania spp., Sarcocystis 
spp., Neospora spp., Encephalitozoon spp., and orthopoxvirus 
to domestic animals and/or humans.1,19 In contrast, there are 
few reports of disease in captive capybara.9 Fatal placental 
subinvolution was reported in an adult female,10 and neoplasia 
has only been reported twice: an intramuscular fibrosarcoma 
in an aged male17 and a cutaneous squamous cell carcinoma 
with regional lymph node metastasis in an adult male.9 We 
describe here leiomyosarcoma in an aged capybara.

A 10.5-y-old intact female capybara, housed in a zoologic 
collection with 3 other female capybaras, was examined 
under general anesthesia because of accelerating weight loss 
following a period of more gradual weight loss. No males 
had been present in the collection during the previous 10 y, 
and the animal had never been pregnant. During examina-
tion, a large abdominal mass was palpated. Given the ani-
mal’s advanced age and poor prognosis, the capybara was 
euthanized.

At postmortem examination, the animal weighed 50.9 kg 
and had moderate symmetrical decreases in adipose reserves 
and muscle mass. The uterine body was markedly expanded 
by a spherical, 20-cm diameter, firm, tan mass that was 

extensively adhered to the abdominal wall and jejunum  
(Fig. 1A). Numerous pinpoint to 3-cm diameter, raised, tan-
to-red plaques were distributed across the parietal perito-
neum and gastrointestinal serosa (Fig. 1A). Firm, 
flat-surfaced, tan nodules of pinpoint to 2-cm diameter were 
visible from the hepatic capsular surface (Fig. 1B) and com-
prised ~10% of the hepatic parenchyma on cut surface. 
Occasional 0.2–1.0-cm diameter, firm, tan nodules were also 
present in all lung lobes. In addition, the entirety of the right 
middle lung lobe and the ventral-most margins of the right 
cranial and caudal lung lobes were distended by three, 15-cm 
diameter, air-filled bullae. A firm, 3-cm diameter, raised, flat-
surfaced, alopecic, white dermal plaque was present on the 
right flank. The dermal plaque was solid and homogeneously 
tan on cut surface, with a depth of 1.5 cm.

Samples of all lesions were preserved in 10% neutral-
buffered formalin for histologic examination. Paraffin-
embedded sections of the serosal region of the uterine mass 
and a lung nodule were immunohistochemically stained for 
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in a capybara
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Abstract. A 10.5-y-old intact female capybara (Hydrochoerus hydrochaeris) with a history of chronic weight loss was 
euthanized following discovery by palpation of a large intra-abdominal mass. Postmortem examination revealed a large, 
firm, tan mass expanding the uterine body and extensively adhered to the jejunum and abdominal wall. Numerous pinpoint 
to 3-cm diameter, tan-to-red, raised masses were present throughout the parietal peritoneum, liver, lungs, and intestinal 
serosa. Histologic examination of the uterine mass revealed well-differentiated smooth muscle intermixed with abundant 
collagen, interspersed with a highly anaplastic spindle cell population extending to the serosa; the masses in the lung, liver, and 
peritoneum were histologically very similar to the anaplastic uterine spindle cells. Immunohistochemical staining of the uterus 
and lung confirmed smooth muscle origin of the anaplastic cells. To our knowledge, leiomyosarcoma has not been reported 
previously in a capybara, and the widespread metastases in this case represent an unusually aggressive presentation of this rare 
malignancy. The animal also had an incidental dermal histiocytoma, a tumor that has also not been reported previously in this 
species, to our knowledge.
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cytokeratins, vimentin, and smooth muscle actin by the Uni-
versity of Glasgow Veterinary Diagnostic Service (UG-
VDS). In addition, a section of the flank mass was stained 

with toluidine blue at the University of Surrey, and for ion-
ized calcium-binding adapter molecule 1 (IBA1) by UG-
VDS (Table 1). All stains used had confirmed reactivity in 
rodent species by the manufacturer (Abcam) except cyto-
keratin; however, the presence of strong cytoplasmic reactiv-
ity for cytokeratins in the bronchial epithelium of the lung 
(internal positive control) confirmed appropriate cellular tar-
geting of cytokeratin in the capybara.

Microscopic examination revealed that the uterine mass 
consisted mainly of a well-demarcated, expansile mass of 
well-differentiated smooth muscle cells interspersed with 
broad bundles of dense collagen with low numbers of slender 
fibrocytes (Fig. 2A, 2B). However, highly anaplastic cells 
were interspersed among the well-differentiated myocytes, 
in progressively higher numbers toward the serosal aspect of 
the mass. The anaplastic cells were spindle-shaped to poly-
hedral with variably distinct cytoplasmic margins, highly 
variable amounts of eosinophilic cytoplasm, oval-to-angular 
nuclei with coarsely stippled chromatin, and 20 mitoses per 
10 hpf (2.37 mm2; Fig. 2C, 2D). Mononuclear and multinu-
clear giant cells, as well as smaller multinucleate cells, were 
frequent, and anisokaryosis was marked, with nuclei enlarged 
up to 10-fold. The progressive increase in the anaplastic cell 
population was accompanied by a reduction in number and 
thickness of collagen bundles. The pulmonary (Fig. 2E) and 
hepatic (Fig. 2F) masses consisted of poorly circumscribed 
aggregates of dense collagen fibers interspersed with ana-
plastic cells similar to those described in the uterus. The ana-
plastic cells in both the uterus and lung displayed strong, 
uniform cytoplasmic reactivity for both vimentin (Fig. 3A, 
3C) and smooth muscle actin (Fig. 3B, 3D), and no reactivity 
to cytokeratin immunolabeling. These findings confirmed 
leiomyosarcoma with metastasis.

The dermal plaque on the right flank consisted of a well-
demarcated, unencapsulated aggregate of large neoplastic 
round cells forming variably sized clusters separated by 
thick, densely arranged collagen bundles, with numerous 
eosinophils intermixed. The overlying epidermis was mark-
edly thickened and formed prominent rete pegs. The neo-
plastic cells had variably distinct cytoplasmic margins and 
abundant faintly eosinophilic cytoplasm, rarely containing 
scant, basophilic granules that were not metachromatic  
with toluidine blue stain. Nuclei were round-to-oval with 

Figure 1. Leiomyosarcoma with widespread metastases in a 
10.5-y-old intact female capybara. A. In the opened abdomen, there 
are adhesions between a large uterine body mass and the intestine 
and body wall (asterisks), and metastatic masses are scattered on 
the gastrointestinal serosa and body wall (arrows). B. Flat-surfaced, 
tan, pinpoint to 2-cm nodules are visible from the capsular surface 
of the liver.

Table 1. Immunohistochemical stains used to characterize uterine and dermal tumors in a 10.5-y-old intact female capybara.

Marker Species of origin Clonality Dilution
Reactivity confirmed in rodents 
by manufacturer (Abcam)*

Cytokeratin Mouse MFN116 1:100 No†
Vimentin Mouse V9 1:5,000 Yes
SMA Mouse 1A4 1:200 Yes
IBA1 Rabbit Polyclonal 1:1,500 Yes

IBA1 = ionized calcium binding adapter molecule 1; SMA = smooth muscle actin.
* Rodent reactivity information derived from product monographs available at https://www.abcam.com/ (last accessed 2021 Oct 28).
† Reactivity confirmed by appropriate positive labeling of bronchial epithelium in the test section.

https://www.abcam.com/
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Figure 2. Uterus, lung, and liver of a 10.5-y-old intact female capybara. A. Subgross microscopic appearance of the uterine mass 
showing progression from a strongly eosinophilic region of low cellularity (black asterisk) through a vascular transition zone (blue asterisk) 
to a highly cellular population at the serosal surface (red asterisk). H&E. B. Higher magnification of the region indicated by the black asterisk 

(continued)
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in Fig. 2A. The myometrium is expanded by a mass of irregularly oriented, slender, well-differentiated smooth muscle cells separated 
by abundant collagenous matrix. H&E. C. Higher magnification of the region indicated by the blue asterisk in Fig. 2A. Anaplastic cells 
effacing the myometrium. Several mitotic figures are present (arrows), and there are collagen fibers at the right of the image. H&E. D. 
Higher magnification of the region indicated by the red asterisk in Fig. 2A. Anaplastic cells are interspersed with scant thin collagen fibers 
at the serosal surface of the uterus. A mitotic figure (arrow), and large multinucleate cells (arrowheads) are present. H&E. E. A poorly 
circumscribed infiltrative mass of anaplastic cells admixed with collagen, effacing alveoli in lung. There is proteinaceous fluid (asterisks) 
and hemorrhage (arrow) in the adjacent unaffected alveoli. Inset: higher magnification of anaplastic cells within the lung, taken from the 
region marked on the larger image by the black star. H&E. F. A poorly circumscribed, infiltrative mass of anaplastic cells admixed with 
collagen effacing hepatic parenchyma. A bile ductule is entrapped within the neoplasm (arrowhead); the capsule is present on the right 
(asterisk). Inset: higher magnification of anaplastic cells within the liver, taken from the region marked on the larger image by the black 
star. H&E.

Figure 2. (continued)

Figure 3. Immunocytochemically stained histologic sections of uterus and lung of a 10.5-y-old intact female capybara. A. Intense 
cytoplasmic immunolabeling of vimentin in the neoplastic cells in the uterine mass. Anaplastic cells are present throughout the image and are 
interspersed with slender, well-differentiated myocytes at the left of the image. This image corresponds to the transition region marked by the 
blue asterisk in Fig. 2A. B. Intense cytoplasmic immunolabeling of smooth muscle actin in the neoplastic cells in the uterine mass. A band of 
slender, well-differentiated myocytes is present at the left of the image. This image corresponds to the transition region marked by the blue 
asterisk in Fig. 2A. C. Intense cytoplasmic immunolabeling of vimentin in the neoplastic cells in the lung. Labeling is also present in alveolar 
macrophages at the right of the image (arrowheads; internal positive control). Inset: higher magnification of the neoplastic cells within the 
lung. D. Intense cytoplasmic immunolabeling of smooth muscle actin in the neoplastic cells in the lung. Inset: higher magnification of the 
neoplastic cells within the lung.
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dispersed chromatin and prominent, single nucleoli. Rare 
nuclei displayed indentation; anisokaryosis was mild with 
occasional binucleate cells throughout the mass; and mitotic 
count was 28 per 10 hpf (2.37 mm2). All neoplastic round 
cells displayed moderate-to-strong reactivity to IBA1; half 
of the population had membranous reactivity and the remain-
ing half had cytoplasmic reactivity, confirming histiocytic 
origin. The low degree of cellular atypia was considered 
most consistent with histiocytoma.

Based on the gross and histologic findings, 2 possible ori-
gins were considered for the leiomyosarcoma: 1) uterine ori-
gin with serosal and hematogenous metastasis, and 2) an 
unidentified primary site with hematogenous and serosal 
metastasis, including to the uterus. Uterine origin was con-
sidered most likely for several reasons. First, although the 
bulk of the large uterine mass had a relatively benign appear-
ance consistent with fibroleiomyoma, there was evidence of 
progressively increasing anaplasia approaching the serosal 
surface. This could be consistent with a slow-growing fibro-
leiomyoma in which the neoplastic cells gradually accumu-
lated additional mutations, allowing for the eventual 
appearance of a highly malignant subpopulation of neoplas-
tic cells capable of breaching the serosa and metastasizing 
locally and systemically. The pattern of gradual progression 
from well-differentiated to anaplastic cells is also not consis-
tent with deep invasion of a serosal metastatic focus, which 
would be expected to form invasive cords of anaplastic cells 
extending into and surrounded by the deeper, well-differenti-
ated tissue, as was observed in the hepatic and pulmonary 
metastases. Such cords were not observed; moreover, the 
densely collagenous structure of the uterine neoplasm would 
have acted as a barrier to deep invasion of a serosal metasta-
sis from another primary site.

Uterine smooth muscle tumors are uncommon in animals, 
although benign and/or malignant tumors have been reported 
in a range of species including nondomestic felids3,11 and 
suids7 maintained in zoologic collections, goats,5 dogs,18 and 
domestic cats.15 To date, there have been no reports of uterine 
tumors in capybara. Guinea pigs, the closest domestic relative 
of the capybara, frequently develop uterine tumors; however, 
most are leiomyomas. Leiomyosarcoma was identified con-
current with choriocarcinoma in one animal in a case series of 
23 guinea pigs with uterine lesions, of which 13 of 37 lesions 
were neoplasms.20 Prevalence of uterine leiomyosarcoma in 
guinea pigs ranges from reports of 5 of 62 uterine neoplasms2 
to 9 of 83 uterine proliferative lesions.12 Two uterine leiomyo-
sarcomas were also reported in a case series of 18 reproductive 
neoplasms in guinea pigs of both sexes, although reproductive 
neoplasia comprised only 18 of 341 neoplasia cases in that 
study.16 Thus, the incidence of uterine leiomyosarcoma in the 
closest relative of the capybara is also low. In all species, 
reports of uterine leiomyosarcoma without metastases greatly 
outnumber cases with confirmed metastases; thus, our case is 
also unusual because of the widespread metastases. Reports  
of leiomyosarcoma have largely described differentiation  

suggestive of smooth muscle origin based solely on routine 
H&E staining, without requiring immunohistochemistry 
unless a second neoplastic population is present.3,5,20 Thus, the 
neoplasm described here was also unusual in its high degree of 
anaplasia.

The risk factors for development of malignant uterine 
neoplasms are incompletely understood. Notably, although 
captive wildlife are often administered contraceptive treat-
ment, which has been associated with non-neoplastic genital 
tract lesions and some reproductive neoplasms, no associa-
tion has been found between contraceptive exposure and 
uterine smooth muscle tumor development.3,7 There was no 
history of contraceptive administration to the female capy-
bara in this collection. Age is well-recognized as a risk factor 
for uterine smooth muscle neoplasms in various species.7,20 
Given that the typical lifespan of a capybara is 8–10 y,9 the 
advanced age of this animal was likely the primary predis-
posing factor.

The large pulmonary bullae and the flank histiocytoma in 
this capybara are also of interest, although unrelated to the 
uterine neoplasm and weight loss. Pulmonary bullae have 
not been reported in capybaras and do not appear to be a 
common lesion in aging guinea pigs but may be seen in 
guinea pigs used as a model for smoke exposure–related 
emphysematous changes.8 The bullae in our case more 
closely resembled the idiopathic pulmonary bullae seen rel-
atively commonly in dogs, especially deep-chested breeds.13 
Such bullae can occasionally rupture and cause spontaneous 
pneumothorax, but this complication had not occurred in 
our case. Histiocytoma has also not been reported in a capy-
bara to our knowledge, and no cases were reported in a 
series of 341 neoplasms in aging guinea pigs16; hence, his-
tiocytoma appears to be an uncommon lesion in this family 
of rodents.

Declaration of conflicting interests

The authors declared no potential conflicts of interest with respect 
to the research, authorship, and/or publication of this article.

Funding

The authors received no financial support for the research, author-
ship, and/or publication of this article.

ORCID iDs

Emma A. Borkowski  https://orcid.org/0000-0003-0589-2645
Joan A. Smyth  https://orcid.org/0000-0002-8879-6474

References

 1. Barbosa AV, et al. Presence of neutralizing antibodies to ortho-
poxvirus in capybaras (Hydrochoerus hydrochaeris) in Brazil. 
J Infect Dev Ctries 2014;8:1646–1649.

 2. Bertram CA, et al. Genital tract pathology in female pet guinea 
pigs (Cavia porcellus): a retrospective study of 655 post-mor-
tem and 64 biopsy cases. J Comp Pathol 2018;165:13–22.

https://orcid.org/0000-0003-0589-2645
https://orcid.org/0000-0002-8879-6474


Leiomyosarcoma in a capybara 853

 3. Chassy LM, et al. Genital tract smooth muscle tumors are com-
mon in zoo felids but are not associated with melengestrol 
acetate contraceptive treatment. Vet Pathol 2002;39:379–385.

 4. de Oliveira Avelar I, et al. Pathological and parasitological char-
acterization of infection by trematodes (Paramphistomatidae) 
in the large intestine of capybaras. Rev Bras Parasitol Vet 
2015;24:345–349.

 5. Dockweiler JC, et al. Tumor collision of uterine adenocar-
cinoma and leiomyosarcoma in a goat. J Vet Diagn Invest 
2017;29:696–699.

 6. Franke CR, et al. Investigations on naturally occurring 
Trypanosoma evansi infections in horses, cattle, dogs, and 
capybaras (Hydrochaeris hydrochaeris) in Pantanal de Poconé 
(Mato Grosso, Brazil). Acta Trop 1994;58:159–169.

 7. Goblet CC, et al. Retrospective characterization of reproduc-
tive tract lesions in relation to age, parity, and contraception 
in captive Suidae and Tayassuidae. Theriogenology 2019;127: 
137–144.

 8. Golovatch P, et al. Role for cathepsin K in emphysema in 
smoke-exposed guinea pigs. Exp Lung Res 2009;35:631–645.

 9. Hamano T, et al. Squamous cell carcinoma in a capybara 
(Hydrochoerus hydrochaeris). J Vet Med Sci 2014;76:1301–1304.

 10. Juan-Sallés C, et al. Fatal placental subinvolution in a captive 
capybara (Hydrochaeris hydrochaeris, Order Rodentia). Vet 
Pathol 2005;42:513–516.

 11. Junginger J, et al. Pathology in captive wild felids at German 
zoological gardens. PLoS One 2015;10:0130573.

 12. Laike-Schandelmaier C, et al. Spontaneously arising tumours 
and tumour-like lesions of the cervix and uterus in 83 pet guinea 
pigs (Cavia porcellus). J Comp Pathol 2017;156:339–351.

 13. Lipscomb VJ, et al. Spontaneous pneumothorax caused by pul-
monary blebs and bullae in 12 dogs. J Am Anim Hosp Assoc 
2003;39:435–445.

 14. Lord VR, Flores R. Brucella spp. from the capybara 
(Hydrochaeris hydrochaeris) in Venezuela: serologic stud-
ies and metabolic characterization of isolates. J Wildl Dis 
1983;19:308–314.

 15. Miller MA, et al. Uterine neoplasia in 13 cats. J Vet Diagn 
Invest 2003;15:515–522.

 16. Reavill DR, Imai DM. Pathology of diseases of geriatric exotic 
mammals. Vet Clin North Am Exot Anim Pract 2020;23: 
651–684.

 17. Stoffregen DA, et al. A fibrosarcoma in the skeletal muscle 
of a capybara (Hydrochoerus hydrochaeris). J Wildl Dis 
1993;29:345–348.

 18. Tsioli VG, et al. Uterine leiomyosarcoma and pyometra in a 
dog. J Small Anim Pract 2011;52:121–124.

 19. Valadas S, et al. Prevalence of antibodies to Trypanosoma 
cruzi, Leishmania infantum, Encephalitozoon cuniculi, 
Sarcocystis neurona, and Neospora caninum in capybara, 
Hydrochoerus hydrochaeris, from São Paulo State, Brazil. J 
Parasitol 2010;96:521–524.

 20. Veiga-Parga T, et al. Spontaneous reproductive pathology in 
female guinea pigs. J Vet Diagn Invest 2016;28:656–661.


