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ARTICLE INFO Abstract

Thecoma is an ovarian tumour which has rarely been described in dog and must 
be differentiated from other similar neoplasm such as granulosa cell tumour, clear 
cell carcinoma, luteoma, fibroma, above all by histopathological examination. Aim of 
the paper is to report the histochemical and immunohistochemical findings useful to 
identify this tumour rarely found in dog. Tumour tissue was negative for cytokeratin and 
HBME-1, whereas strong immunopositivity with vimentin, calretinin and inhibin was 
seen; Gomori histochemical stain highlighted an abundant reticulin network among 
neoplastic cells. Negativity to cytokeratin and HBME-1 excluded the differential diagnosis 
of fibroma, while positivity to vimentin, calretinin and inhibin supported the differential 
diagnosis of granulosa cell tumour. The absence of spindle cells and strong presence of 
reticulin among tumour cells confirmed the final diagnosis of thecoma.

Introduction
Ovarian tumours represent a rare neoplastic condition in dogs 

and is generally observed in older subjects; they are classified 
based on the tissue involved; epithelial, stromal and germinal [1]. 
Among them, sex cord-stromal tumours are generally represented 
by granulosa cell tumours and rarely thecomas or interstitial cell 
tumours [2]. Granulosa cell tumours are generally hormone-active 
neoplasms showing variable macroscopic features, often very large, 
smooth and grey-yellowish in colour. On a cut surface, differently 
sized cysts with variable wall thickness and haemorrhages may 
be observed. Histologically, granulosa cell tumours are made up of 
clusters of granulosa mature cells, separated by connective septa. 

Thecomas are characterized by large masses with a lardaceous 
aspect and fibrous consistence, deriving from the follicular theca, 
mainly the internal one. Thecomas have a very low incidence and 
are usually benign with an expansive growth. Macroscopically, 
they are characterized by a white-yellowish or orange voluminous 
fibrous mass, with the presence of necrotic or haemorrhagic foci. 
Histologically, thecomas are characterized by pale, densely packed,  

 
cells with a variable amount of fibrocytes and fibroblasts, among 
which some sparse follicles may be seen [2]. Tumours consist of oval 
or spindle-shaped cells, irregularly arranged in clumps separated 
by fibrous septa or interlacing bundles, which are not encapsulated. 
Individual cells have round or elongated nuclei, and the cytoplasm 
may contain lipid vacuoles, which are indicative of steroid hormone 
production [3,4].

Thecomas in bitches are rarely reported and the distinction 
between thecoma and other mesenchymal tumours such as 
leiomyoma and fibroma can be difficult [5]. To distinguish this 
tumour from its related forms, it is necessary to use histochemical 
and immunohistochemical techniques [6-9]. The aim of the present 
paper is to show a rare case of thecoma in dog describing the 
histochemical and immunohistochemical patterns useful for its 
diagnosis.

Materials and Methods

A clinical investigation was carried out. A 5-year-old female 
Yorkshire was presented at a private veterinary ambulatory 
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because of a severe abdomen enlargement. Long term medical 
history referred the bitch has not been coupled, had regular heats, 
and lived in house as the only domestic animal. Macroscopic and 
Physical Examination were carried out and after premedication, 
induction and anaesthesia, an ovary-hysterectomy was carried out. 
After removal from the abdomen the mass was photographed and 
measured. The pathological ovary was sent to the Unit of Veterinary 
Pathology, University of Messina for histological, histochemical and 
immunohistochemical exams. 

The US investigation was performed on the lumbar tract as well 
as the topographic area of kidney with the dog positioned in lateral 
recumbence, using a portable Esaote Mylab 5 Vet echograph with a 
5.0 MHz convex probe. For histological examinations, the mass was 
fixed in 10% formalin solution for 48 hours, completely sampled, 
routinely processed and paraffin-embedded at 56°C. 4-micron thick 
sections were cut and routinely stained with haematoxylin and 
eosin, a parallel section was used for histochemical procedure to 
detect reticulin fibres with Gomori silver impregnation (staining kit, 
Bio-Optica, Milan, Italy) and Sudan Black (staining kit, Bio-Optica, 
Milan, Italy). Immunohistochemical examinations were performed 
on 10-micron thick sections, using commercially obtained 
antibodies against: broad spectrum cytokeratins (CK) AE1/AE3 
(DakoCytomation, Copenhagen, Denmark; working dilution 1:300), 
vimentin (DakoCytomation, Copenhagen, Denmark; w.d.1:1000), 
Epithelial membrane antigen (EMA) (DakoCytomation, Copenhagen, 
Denmark; working dilution 1:1000), CK 7 (DakoCytomation, 
Copenhagen, Denmark; working dilution 1:100), Calretinin 

(DakoCytomation, Copenhagen, Denmark; working dilution 1:100), 
estrogen receptor (DakoCytomation, Copenhagen, Denmark; 
working dilution 1:100), HBME-1 (DakoCytomation, Copenhagen, 
Denmark; working dilution 1:100), Ki 67 (DakoCytomation, 
Copenhagen, Denmark; working dilution 1:150) [10-15]. 

Results
Macroscopic and Physical Examination of the dog also revealed 

slight depression, 4.1 kg in weight, body condition score (bcs) 3/5, 
normal mucosae, normal lymph nodes, temperature 38.2, 90 beats 
per minute, 66 breaths per minute, major organ functions in the 
standard. At abdominal palpation, a firm ovoid mass was detected 
and ultrasonography (US), thoracic radiology and haemato 
biochemistry were then performed and were in the standards 
for a 5-year-old dog (data not provided). US examination showed 
an ovarian mass of about 10 cm in longitudinal diameter and cm 
5.5 in transverse (Figure 1). The mass had distinct margins and 
parenchyma of the medulla was rich in an echogenic, ovoid, cystic 
areas, parenchyma of cortex was dis-homogeneous, varying from 
hyperechogenic to hypoechogenic. From the US exam, a suspicious 
diagnosis of ovarian neoplasia was made and thus prompt surgical 
intervention was planned. Ovary-hysterectomy showed a 10cm 
in medium size, irregularly round, red brownish in colour, firm 
in consistence mass (Figure 2). On the cut surface, in the cortical 
region, there were several haemorrhagic, necrotic areas, with the 
presence, in the medullary region, of different cystic structures 
with serous content, varying in size from a few millimetres to 1.5 
cm in diameter. 

Figure 1: Ultrasonography showing an ovarian mass with distinct margins and parenchyma of the medulla rich in an echogenic, 
ovoid, cystic areas.
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Figure 2: Macroscopic evidence of the mass with several haemorrhagic, necrotic areas in the cortical region and presence of 
differently sized cysts in the medullary region.

At histopathological evaluation, both round and polygonal cells, 
with cytoplasm rich in lipid droplets (Figure 3) giving the neoplastic 
tissue a foaming feature, were seen. Cellular limits were difficult to 
see and nuclei were ovoid in shape. Tumour cells were arranged 
in nests (Figure 4). Gomori reticulin staining demonstrated an 

abundant reticulin network around each singular tumour element 
(Figure 5). At immunohistochemical examinations, tumour tissue 
was negative for cytokeratins, strongly positive when checked with 
vimentin (Figure 6), positive for inhibin (Figure 7) and calretinin, 
whilst was negative for HBME-1.

Figure 3: Sudan Black stained histological section showing lipid droplets in cytoplasm (40x).

Figure 4: H&E stained histological section showing round and polygonal cells arranged in nests with cytoplasm rich in lipid 
droplets (20x).
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Figure 5: Gomori stain confirming abundant reticulin network around tumour cells (20x).

Figure 6: Strong positive immunohistochemical reaction for Vimentin (40x). 

Figure 7: Strong positive immunohistochemical staining for Inhibin (40x). 
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Discussion and Conclusion

From the results obtained, ultrasonography is a basic tool in 
investigations regarding abdominal swelling as it permits to localize 
tissue change, its entity, and the involvement of surrounding areas 
in a very short time, and thus permits quick decisions on how to 
proceed in successive phases. Precision in measurement must be 
underlined, considering it was totally superimposable to what was 
later obtained after organ extraction. Aid provided by US permits 
intervention in a precise and aware manner, both clinically and 
surgically, and avoids the necessity of going in blind as in the past. 
Today, US, with the aid of measurement tools, as well as with the 
possibility of using the Doppler test, means performing a surgical 
operation in as safe a way as possible. Nevertheless, data provided 
also permit to select the best anaesthetic protocols, as well as the 
best surgical technique for each of the various possible situations 
in veterinary medicine.

From the histopathological exam, granulosa cell tumour, clear 
cell carcinoma and fibroma must be considered in differential 
diagnosis. The origin of the tumour was definitively demonstrated 
by using histochemistry and immunohistochemistry. As expected 
for sex cord tumours, the antibody anti-vimentin and calretinin 
were strongly and diffusively expressed in all tumour cells. CKAE1 
and CKAE3, as well as CK7, were negative, in accordance with 
Akihara et al. [7]. Inhibin was slightly (as compared to vimentin 
expression) positive in most of the cells, described as a possible 
feature in dog, in histological nest type. HBME-1 immunoreaction 
was negative excluding the differential diagnosis of fibroma, in 
agreement with Banco [6]. Finally, the lack of spindle cells and the 
abundant reticulin highlighted by Gomori staining were consistent 
with a diagnosis of thecoma.
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