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Leiomyosarcoma (LMS) is one of the most common 
sarcomas of the gastrointestinal (GI) tract (8). This type 
of tumour originates from the muscularis propria of 
the intestinal wall. It is characterised by slow growth 
and local invasion. Metastases, ranging from 16% to 
37.5%, are most frequently found in the jejunal lymph 
nodes, liver and peritoneum (2, 8).

It constitutes from 10% to 30% of reported intestinal 
tumours in dogs. LMS is reported less often in other 
species of animals (2, 8).

In the veterinary literature, there are only three 
reports of LMS in reptiles. Two of them concern this 
type of neoplasia in the gastrointestinal (GI) tract of 
snakes. The first report describes LMS of the small 
intestine in a Texas Indigo Snake (Dymarchon corais), 
and the second deals with LMS in the cloaca of an 
Egyptian Cobra (Naja naja) (11). One case of primary 
ovarian LMS in a bearded dragon (Pogona vitticeps) 
was observed by Sonntag et al. (12). According to 
our knowledge, LMS of the GI tract has not been 
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Summary
The paper presents a case of leiomyosarcoma of the gastrointestinal tract in a bearded dragon (Pogona 

vitticeps) with an ultrasound and histopathological description of pathological changes. According to our 
knowledge, leiomyosarcoma of the gastrointestinal tract and its ultrasound features have not been reported 
in lizards yet.

A male bearded dragon (Pogona vitticeps), aged 4 years, was referred for radiological and ultrasound 
examination with a history of apathy and loss of appetite. A preliminary diagnosis of an advanced neoplasia 
process in the caudal coelomic cavity was established by diagnostic imaging methods. The owner decided 
to euthanize the animal and agreed to a  post-mortem examination. After euthanasia, a  histopathological 
examination was performed. In a radiological examination, an irregularly marginated radiopacity measuring 
5.8 × 4.0 cm was visible in the central part of the coelom. Serosal margin details in the coelomic cavity were 
decreased, and differentiation of coelomic organs was impossible. An ultrasound examination confirmed a large 
amount of free echogenic fluid in the coelomic cavity. The liver had increased echogenicity, and a hypoechoic 
focal lesion was found in the right lobe. Mixed echogenicity masses were visible in the caudal coelom adjacent 
to the small intestinal loops. In one of the adjacent intestinal loops, a focal thickening of the small intestinal 
wall was observed with loss of the normal layered architecture. The mass had complex and mostly low 
echogenicity with a cystic lesion present in the centre. Necropsy confirmed the presence of proliferative lesions 
in the body cavity, originating from the intestine and infiltrating the mesentery and the lumbar spine area as 
well as the gonads located at this site. On the basis of the histological structure of the intestinal tumour, the 
neoplastic proliferation was classified, according to the WHO classification, to a group of malignant tumours 
with characteristics of leiomyosarcoma and arising from the smooth muscles. The ultrasonographic features of 
gastrointestinal leiomyosarcoma in that lizard corresponded to features found in dogs, in which such tumours 
occur as eccentric, poorly echogenic masses with anechoic cavities in large changes. Leiomyosarcoma in reptiles 
can be locally invasive as well. Metastatic foci are also possible, especially in the liver.
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reported in lizards or turtles. Furthermore, the ultra-
sonographic features of GI neoplasia in reptiles also 
remain unknown.

Here, we present a case of LMS of the GI tract in 
a bearded dragon (Pogona vitticeps) with an ultrasound 
and histopathological description of pathological 
changes.

Material and methods
A male lizard, bearded dragon, aged 4 years, was referred 

by a private clinic to the Laboratory of Radiology and Ultra-
sonography, Department and Clinic of Animal Surgery, 
for radiological examination. The animal was presented 
with a 3-week history of apathy and loss of appetite. In the 
clinical examination, a large solid mass was palpable in the 
caudal coelomic region. Radiographs were taken in dorso-
ventral and right lateral recumbency. Next, an ultrasound 
examination was performed by means of a Mindray DC-7 
machine with a 12 MHz linear probe. Based on the radio-
logical and ultrasound examination, a preliminary diagno-
sis of advanced neoplasia process in the caudal coelomic 
cavity with possible metastasis to the liver was established. 
However, additional laboratory tests were recommended to 
determine neoplasia characteristics. Because of poor diag-
nosis and a high cost of further laboratory tests, the owner 
decided to euthanize the animal.

During necropsy, samples for histopathological exami-
nation were collected and fixed in 10% formalin buffered 
to pH 7.2. Subsequently, tissue sections were dehydrated 
in increasing concentrations of alcohol solutions and ace-
tone, immersed in xylene, and formed into paraffin blocks 
in a  tissue processor. Tissue sections with a  thickness of 
4 µm were prepared on a sliding microtome and placed on 
a microscope slide. Specimens for histopathological exami-
nation were stained with haematoxylin and eosin (HE stain) 
and observed under a light microscope.

Results and discussion
Diagnostic imaging findings. A survey radiograph 

showed a slight increase in lung opacity and obscured 
pulmonary details. The lung margins were displaced 
medially by homogeneous opacity, which was about 
2 cm wide. This image corresponded to free fluid in 
body cavity. In the central part of the coelom, irregu-
larly marginated radiopacity measuring 5.8 × 4.0 cm 
was visible. A well-developed fat body was located 
ventrally and laterally to the radiopacity. Serosal 
margin details in the coelomic cavity were decreased 
and differentiation of coelomic organs was impossible.

The ultrasound examination confirmed a  large 
amount of free echogenic fluid in the coelomic cavity. 
The liver had a granular structure with echogenicity 
similar to that of the caudally located fat bodies. 
A  hypoechoic single focal lesion was found in the 
right lobe, near the gallbladder. The nodule measured 
0.9 × 0.8 cm and was smoothly marginated (Fig. 1). 
During the Doppler examination, the nodule had low 
flow mainly in its central and peripheral parts.

Subsequently, mixed echogenicity masses in the 
caudal coelom adjacent to the small intestinal loops 
were visible (Fig. 2). In one of the adjacent loops 
(1.3 cm in length), a focal thickening (to 0.8 cm) of 
the small intestinal wall was observed with loss of the 
normal layered architecture. The mass had complex 
and mostly low echogenicity. A cystic lesion measuring 
0.3 × 0.2 cm was present in the centre (Fig. 3).

Due to the presence of numerous proliferative 
changes and a large amount of fluid, the margins of 

Fig. 1. Ultrasound findings. A hypoechoic nodule in the right 
lobe of the liver. The gallbladder is visible on the left

Fig. 2. Ultrasound findings. Mixed echogenicity masses found 
in the caudal coelom, adjacent to the small intestinal loops
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organs located in the caudal part of the coelomic cavity, 
including the intestines, were difficult to identify. In 
the other parts of the coelom, the small intestine had 
a normal ultrasonographic appearance. The intestinal 
wall was 0.05-0.12 cm wide, and the wall layering 
was normal.

Post-mortem examination findings. Necropsy con-
firmed the presence of proliferative lesions in the body 
cavity, originating from the intestine and infiltrating 
the mesentery and the lumbar spine area as well as the 
gonads located at this site. The necropsy also revealed 
distinct features of liver steatosis. In the right lobe of 
the liver there was a  large nodule, well-demarcated 
and milky in colour, which corresponded to the lesion 
previously identified during the ultrasonographic 
examination. In the coelomic cavity, a large amount 
of bloody effusion was found, as well as adhesions 
between the liver and the peritoneum.

Histopathological findings. Histopathological 
examination of liver sections confirmed the presence 
of the fatty degeneration identified by ultrasound. The 
microscopic image showed areas of hepatocytes with 
numerous vacuoles in the cytoplasm, often causing the 
cell nucleus to be displaced to the edge or even to dis-
appear. Between hepatic cells, clearly visible clusters 
of brown-black melanomacrophages were observed. 
The microscopic examination of the intestinal tumour 
revealed fusiform cancer cells with hyperchromatic 
cell nuclei proliferating from the intestinal smooth 

muscle. The tumour-forming cells, which were mostly 
chaotically and disorderly structured, infiltrated deeper 
layers of muscles (Fig. 4). These cells clearly exhibited 
anisocytosis, anisokaryosis and high mitotic activity. 
Between the layers of tumour cells, there were areas of 
necrosis and haemorrhage. On the basis of histological 
structure, the neoplastic proliferation was classified, 
according to the WHO classification, to a group of 
malignant tumours with characteristics of leiomyosar-
coma and arising from the smooth muscles (4).

Descriptions of tumours of the GI tract in lizards are 
very rarely found in the scientific literature (5-7, 12). So 
far, according to the authors’ knowledge, two research 
papers have been published, which confirm a  case 
of colon carcinoma in a  Komodo dragon (Varanus 
komodoensis) and gastric neuroendocrine carcinoma 
in a bearded dragon (Pogona vitticeps) (6, 7).

The ultrasound examination was of considerable 
importance in the course of diagnostic evaluation. 
A large amount of free fluid accumulated in the body 
cavity resulted in a loss of serosal details in the X-ray 
image, making the assessment of internal organs dif-
ficult. Moreover, the radiographic evaluation of the 
organs of the coelom is difficult even under normal 
conditions because of the anatomic characteristics of 
reptiles (11).

Ultrasonographic evaluation of the GI tract is based 
on the assessment of wall thickness, wall layer iden-
tification, wall symmetry, extent of the lesions, nature 
of the GI contents, motility and systemic involvement 
(8). Similar rules, with some restrictions, can be applied 
in reptiles (1). According to tests carried out by Bucy 
et al. on 14 healthy subjects, the proper thickness 
of the GI tract walls in bearded dragons amounts to  
0.13 ± 0.04 for the stomach, 0.31 ± 0.1 for the small 
intestine and 0.11 ± 0.03 cm for the colon. These data 
are consistent with stomach and intestine measurement 
results obtained in the present study. Apart from the 
intestinal segment with neoplastic proliferation, the GI 

Fig. 3. Ultrasound findings. An inhomogeneous, mixed echo-
genicity intestinal mass with a cystic lesion in the centre. The 
loss of the normal layered architecture is visible

Fig. 4. Leiomyosarcoma, a mass from the intestinal wall in 
a bearded dragon. Magnif. 100 ×
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tract wall did not show any thickening compared to the 
values reported by Bucy et al. During the examination 
of the lizard with a 12 MHz probe, it was also possible 
to see alternating layers of the small intestine. It was 
not possible, however, to identify all layers, unlike in 
the case of companion animals. All layers of the small 
intestine observed were of the same width, unlike in 
dogs and cats, whose mucous membrane is the thick-
est and best separated layer (10). Proliferative lesions 
were observed only in a 1.2 cm section of the intestine, 
where the thickness of the intestinal wall was up to 
0.8 cm with a loss of the normal layered architecture. 
A significant asymmetry of the nodule lesion grow-
ing centrifugally was also demonstrated. At the same 
time, neither a dilation of intestinal lumen, nor signs of 
improper peristalsis were identified, which could sug-
gest a GI obstruction. The small intestine was empty 
because the animal had not eaten for a long time.

Because of the size and extent of the neoplastic 
process invading the surrounding tissues, further 
ultrasound evaluation was greatly impeded. Numerous 
proliferative lesions found during the ultrasound 
examination could not be associated with any internal 
organ. Only during the post-mortem examination it 
was found that the neoplastic process had infiltrated 
the mesentery. These observations may be consistent 
with the characteristics of leiomyosarcoma in other 
animal species in which the sarcoma is described as 
locally invasive (2).

Metastatic foci have been reported in animals with 
leiomyosarcoma (8). In the bearded dragon examined, 
the focal liver lesion was highly suggestive of the pres-
ence of a metastatic focus. In this case, however, there 
was no histopathological confirmation, because the 
nodule was not further analysed histopathologically. 
The liver tissue, which showed substantially increased 
echogenicity compared with the fat body during the 
ultrasound examination and presented distinct fea-
tures of steatosis in the post-mortem examination, 
was examined histopathologically. Histopathological 
results confirmed the initial diagnosis.

It should also be noted that differences in anatomy 
and physiology between reptiles and companion ani-
mals can make the assessment and clinical relevance 
of hepatic lesions more difficult. Fatty liver may also 
be observed in reptiles under normal conditions during 
the breeding season because of the oestrogen stimu-
lation of the liver to convert lipids from fat reserves 
into yolk. This conversion process is most intense in 
females before hibernation and least intense in males 
during late hibernation (3). Therefore, an increased 
echogenicity of the liver in reptiles should be evalu-
ated carefully, especially in females. The diagnosis 
of steatosis should be considered together with data 
concerning medical history, with special attention paid 
to high-fat diet, decreased physical activity and clinical 
symptoms (3). In bearded dragons kept individually as 

exotic pets, hepatic lipidosis is commonly associated 
with infection and invasive diseases, such as adeno-
virosis and choleoeimeriosis (13). In the present case, 
however, lesions characteristic of infectious diseases 
were not observed either in ultrasound examination or 
in histopathologic analysis.

By analysing all data from the ultrasound examina-
tion, it can be concluded that the ultrasonographic fea-
tures of gastrointestinal leiomyosarcoma in the lizard 
examined correspond to features found in dogs. In 
these animals, smooth muscle tumours appear mostly 
as eccentric, poorly echogenic masses with anechoic 
cavities in large changes (8, 9). A mechanical obstruc-
tion is very rare in such cases (9). During ultrasound 
examination, a focal thickening of the intestinal wall 
with loss of its layered architecture makes it possible 
to differentiate neoplastic processes from the inflam-
mation of the GI tract (8, 9). It is likely that similar 
conclusions concerning reptiles could also be drawn 
if a larger number of cases were analysed. Although 
the layering of the walls in reptiles is not as easy to 
assess as it is in dogs and cats, the possibilities of GI 
tract assessment in reptiles may be enhanced by the 
use of higher frequency probes.
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