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INTRODUCTION

Bartholin’s gland (BG), also known as 
the major vestibular glands or Bartholin gland, are 
bilateral, mucus-secreting, tubuloacinar glands located 
within the submucosa of the vulva of ruminants 

(SCHLAFER & FOSTER, 2016), cats (BACHA & 
WOOD, 1990), and women (CARDOSI et al., 2001; 
LEE et al., 2015). Although, in veterinary medicine 
pathological alterations associated with this gland are 
not frequently reported, there are descriptions of cysts 
(FATHALLA et al., 1978; BADEMKIRAN et al., 2009; 
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ABSTRACT: Tumors affecting Bartholin’s gland are considered rare in human medicine; there are few reports in the veterinary literature, with 
descriptions occurring only in cows. This article described the clinical and pathological findings associated with Bartholin’s gland adenoma 
in a goat. Clinically, a 7-year-old pregnant Saanen goat presented bilateral enlargement of the vulva that did not regress spontaneously 
after parturition. Grossly, these vulvar masses were multilobulated, contained cystic areas from which oozed a whitish fluid. Histopathology 
revealed an adenoma characterized by the proliferation of irregularly shaped neoplastic epithelial cells that formed tubular to glandular-like 
structures. These neoplastic cells demonstrated moderate anisokaryosis and evident nucleoli. The intratumoral proliferation index (PI) was 
estimated by immunoreactivity with the protein ki-67. Further, the glandular-like structures produced a Periodic Acid-Schiff positive secretion. 
A diagnosis of Bartholin’s gland adenoma was established due to the anatomic location of the neoplastic growths, the histopathological 
features, and the PI of the tumor. 
Key words: Histopathology, ki-67 protein, adenoma, major vestibular glands.

RESUMO: Tumores que afetam a glândula de Bartholin são considerados raros em humanos e há poucos relatos na medicina veterinária, 
sendo descrito somente em vacas. Este artigo descreve os achados clínicos e patológicos associados ao adenoma na glândula de Bartholin 
em uma cabra. O animal da raça Saanen, com sete anos de idade e gestante apresentava aumento de volume bilateral na região da vulva, 
que não regrediu após o parto. Macroscopicamente, a massa era multilobulada, com presença de vários cistos preenchidos por uma secreção 
esbranquiçada. A histopatologia revelou um adenoma, caracterizado por proliferação de células epiteliais de formato irregular que formavam 
estruturas tubulares semelhantes à glândulas. Estas células neoplásicas apresentavam anisocariose moderada e nucléolos evidentes. O índice 
de proliferação celular intratumoral (PI) foi estimado por imunorreatividade à proteína ki-67. Além disso, a secreção produzida por essas 
estruturas do tipo glandular, foi positiva na coloração do Ácido Periódico-Schiff. O diagnóstico de adenoma da glândula de Bartholin foi 
estabelecido pela localização anatômica dos tumores neoplásicos, características histopatológicas e à PI do tumor.
Palavras-chave: histopatologia, ki-67, adenoma, glândulas vestibulares maiores.
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SCHLAFER & FOSTER, 2016), and adenocarcinoma 
of the BG (TANIMOTO et al., 1994) in cow; cases of 
BG cysts or tumors in goats were not located when 
major databases were accessed. In human medicine, 
cysts are common complications of the BG (OMOLE 
et al., 2003; SOŚNIK et al., 2007) while malignant 
neoplastic growths of the BG are considered as rare 
and represent only 2% to 7% of all vulvar carcinomas 
(CARDOSI et al., 2001; LEE et al., 2015). Furthermore, 
due to the few diagnosed cases of benign lesions of the 
BG in human pathology (HELLER & BEAN, 2014), 
probably associated with under reporting (SANTOS et 
al., 2006), the occurrence of benign neoplastic growths 
of this gland, such as nodular hyperplasia, adenoma, 
adenomyoma, and papilloma might be more reduced 
when compared with malignant neoplasia of the BG, 
including adenoid cystic carcinoma, squamous cell 
carcinoma, lymphoepithelioma-like carcinoma, and 
vulvar leiomyosarcoma (HELLER & BEAN, 2014; 
LEE et al., 2015).

Bartholin’s gland tumors are classified by 
The World Health Organization (WILKINSON & 
TEIXEIRA, 2003) as adenomas and carcinomas, with 
most neoplasms arising from the mucin-secreting 
columnar epithelial cells of the acini and the squamous 
epithelium at the vestibular orifice of the ducts of 
the BG (FINAN & BARRE, 2003; WILKINSON & 
TEIXEIRA, 2003). This paper describes the clinical 
and pathological findings associated with Bartholin’s 
gland adenoma in a Saanen goat, and represents 
the first description of this tumor in this species of 
domestic animal.

MATERIALS   AND   METHODS

Clinical history
A 7-year-old, pregnant, Saanen goat with 

a clinical history of bilateral enlargement of the 
vulva for one week was examined at the Veterinary 
Teaching Hospital, Universidade Federal de 
Uberlândia, Minas Gerais, Midwest Brazil in 
mid-September 2015. Gynecological evaluations 
revealed symmetrical enlarged masses (4.5 x 8 x 
9cm), of soft consistency that contained several 
nodular structures at the vulvar region of the goat 
(Figure 1). These masses inflicted discrete pain to 
the goat but without an increase in body temperature. 

Further, the protruding masses prevented closure of 
the labia, and there was hyperemia of the vulvar 
mucosa, vaginitis with discrete accumulation 
of purulent secretion and a closed cervix. 
Ultrasonography (US) revealed circular anechoic 
structures (4 to 8mm diameter), surrounded by 
6 mm of isoechoic and externally located thinner 
hyperechoic tissue. All clinical parameters were 
normal, adjacent lymph nodes were not affected, 
and there was no clinical evidence of additional 
neoplastic growths in this goat.

Six days thereafter, the goat gave birth 
to a yeanling without any veterinary intervention. 
A clinical evaluation done seven days after kidding 
revealed that the enlarged vulvar masses were 
predominantly nodular, firm, with a distinct cystic 
pattern and inflicted moderate pain to the goat. A 
second US evaluation revealed several rounded, 
multifocal to coalescent anechoic structures, 
varying from 6 to 14mm, that were externally 
surrounded by an isoechoic 4 mm thickened tissue, 
which in turn was surrounded by hyperechoic tissue. 
These masses were surgically removed, fixed in 
10% buffered formalin solution, and submitted for 
routine histopathological evaluation. 

Histopathology and immunohistochemistry
Tissue fragments were stained by 

the Hematoxylin and Eosin (H&E); selected 
fragments of the growth were evaluated with the 
Periodic Acid-Schiff (PAS) histochemical stain 
and used in an immunohistochemical (IHC) assay 
designed to determine the proliferation index 
(PI) by identify the proliferating protein ki-67 
as described. For IHC, the anti-ki-67 antibody 
(MIB-1; Immunotech, Monrovia, California, 
USA) was diluted (1:50) and anti-cytokeratin 
pan monoclonal (PAN-CK, Invitrogen Life 
Technologies, Frederick, USA) was diluted 
(1:100), incubated overnight at 4°C, after which 
chromogen developing was performed with 
3,3’-diaminobenzidine (DAB, Invitrogen Life 
Technologies, Frederick, USA). The ki-67 slides 
were read by two observers, counting positive 
and negative nuclei (total of 500 neoplastic 
cells) in 12 representative fields with the 40x 
objective. Only strong immunoreactive nuclei 
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were considered as positive. The PI or the 
proportion of positive neoplastic cells in each 
field was calculated as described (CARVALHO 
et al., 2016). 

RESULTS

Grossly, the vulvar masses (2.5 x 4 x 
6cm; 2.5 x 3.5 x 5.5cm) were multilobulated, with 
several cystic areas that contained a whitish fluid. 
The histopathological features of both masses were 
similar with discrete differences, and revealed 
tumorous growths formed by the proliferation 
of irregularly shaped neoplastic epithelial cells 
that formed tubular to glandular-like structures of 
different sizes and shapes, separated by variable septa 

of fibrous connective tissue. Most of these glandular-
structures were dilated with a central accumulation 
of an eosinophilic amorphous material admixed with 
cellular debris (Figure 2). The neoplastic epithelial 
cells were small, cuboidal or elongated, with moderate 
cytoplasm, moderate anisokaryosis, homogeneous 
chromatin and with several evident nucleoli. Further, 
there were moderate areas of hemorrhage within the 
neoplastic proliferation, and the expansive growth of 
these epithelial tubular to glandular-like structures 
resulted in compression to the adjacent muscular 
tissue, surrounded by a thin capsule of fibrous 
connective tissue. 

Cytokeratin revealed strong diffused 
immunoreactivity on all acini (Figure 3). 
The intratumoral PI, as determined by ki-67 

Figure 1 - Goat, there is bilateral enlargement of the vulva.
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Figure 2 - Goat, vulva, Bartholin´s gland adenoma; histopathological demonstration of the irregular tubular shaped 
tubular structures separated by fibrous septa. Hematoxylin and Eosin stain, Bar = 100µm.

immunoreactivity was 12% (Figure 4). In addition, 
the glandular-like structures contained a PAS-
positive secretion (mucin); the cribriform pattern 
was not observed. 

DISCUSSION   AND   CONCLUSION

The histopathological and the IHC 
findings observed in this case associated with the 
anatomical location of the masses are consistent 
with a description of BG adenoma (TANIMOTO et 
al., 1994; FINAN & BARRE, 2003; WILKINSON 
& TEIXEIRA, 2003; LEE et al., 2015), and 
probably represent the first presentation of this 
tumor in goats. In human pathology, a diagnosis 
of BG adenoma is based on several criteria: a) the 
anatomical location of the neoplastic growth; b) 
absence of a simultaneous primary tumor, and c) 
the histological elements of the neoplastic growth 

(CARDOSI et al., 2001; FINAN & BARRE, 2003; 
LEE et al., 2015); these features were observed 
in the case herein described. Since, there are no 
published data in the veterinary literature relative 
to the values to classify the ki-67 value obtained 
from a reproductive neoplastic growth, the 
results of this study were compared with the PI 
nodular hyperplasia of BG as described in women 
(SANTOS et al., 2006).

Bartholin’s gland tumors must be 
differentiated from ectopic mammary tissue of goats 
(GAMEEL et al., 1992). In the case herein described, 
there was no spontaneous regression of the vulvar 
masses after parturition; spontaneous regression 
and the histological appearance of mammary gland 
tissue at the vulvar are the hallmarks of the ectopic 
glandular tissues described in Nubian and Syrian 
goats (GAMEEL et al., 1992). Although, there are few 
descriptions of lesions associated with Bartholin’s 
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gland in veterinary medicine, reports of cysts 
(TANIMOTO et al., 1994; BADEMKIRAN et al., 
2009; MANOKARAN et al., 2014; SCHLAFER & 
FOSTER, 2016) and a adenocarcinoma (TANIMOTO 
et al., 1994) were identified in cows. All reported cases 
of Bartholin´s gland lesions in cows were unilateral 
(FATHALLA et al., 1978; TANIMOTO et al., 1994; 
BADEMKIRAN et al., 2009; MANOKARAN et 
al., 2014); the case herein described was bilateral. 
Further, the PAS stain suggest that the glandular 
part of the tumor produced a glycoprotein; similar 
histopathological findings were described in a cow 
(TANIMOTO et al., 1994). In human medicine, BG 
tumors are thought to arise from the mucin-secreting 
columnar glandular epithelial cells (FINAN & 
BARRE, 2003; WILKINSON & TEIXEIRA, 2003), 
or from the squamous epithelium of the vestibular 
orifice (FINAN & BARRE, 2003; HELLER & BEAN, 
2014); in this case the neoplastic growth probably 
originated from proliferated glandular epithelial cells.

Although, this tumor did not affect 
parturition directly, the lesion at the labia makes 
the organ susceptible to the entry of feces and 
contamination, which can result in an initial 
inflammation and terminate in vulvovaginitis 
(FATHALLA et al., 1978; BADEMKIRAN et 
al., 2009). In human medicine, the factors that 
contribute to the development of this tumorous 
growth are not completely elucidated, but a rare 
blood type was described in women diagnosed 
with this tumor (SOŚNIK et al., 2007), while 
inflammatory changes or infection might not be 
associated with carcinogenesis (LEUCHTER et 
al., 1982).

In conclusion, a diagnosis of BG adenoma 
was obtained due to the histopathological features of 
the tumor, the intratumoral PI, and the anatomical 
location of the masses. This report probably 
represents the first description of a Bartholin’s gland 
tumor in goats.

Figure 3 - Goat, vulva, Bartholin´s gland adenoma; observe the positive immunoreactivity of the glandular structures to 
cytokeratin. Immunoperoxidase. Bar = 20µm.
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