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Abstract

In recent years mammary gland neoplasm has been recognized in pet and laboratory
rabbits. The present study describes the concurrence of two malignant mammary gland
neoplasms in a six-year-old intact female domestic rabbit. On clinical examination, the
masses were observed in the left inguinal and right thoracic mammary glands. Based on
owner information, the inguinal mammary gland mass within the previous 3-month
period, and the thoracic mammary gland mass within the previous 6-month period, had
become evident. Finally, complete surgical removal of the masses was selected. Tissue
samples of the masses were fixed in 10% neutral buffered formalin and stained with
H&E. In addition, immunohistochemical studies on masses sections were performed
using primary antibodies against cytokeratins AE1/AE3. Microscopically, the left mass
was diagnosed as solid carcinoma, and the right mass was diagnosed as intraductal
papillary carcinoma. Immunohistochemistry showed diffuse positive cytoplasmic
staining of the neoplastic cells in both of masses with primary antibodies against
cytokeratins AE1/AE3. The best treatment option for mammary masses in pet rabbits is
surgical excision, that is performed under general anesthesia. In this case, no new growth
of the masses was observed 4 months following surgical procedures.
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Introduction

Rabbits belong to the family of
Leporidae in the order Lagomorpha
(Percy and Barthold, 2013). In recent
years, rabbits are kept by humans as
companion animals (DeMello, 2016).
The numbers of biopsy submissions
from rabbits to diagnostic pathology
laboratories are increasing (Baum and
Hewicker-Trautwein, 2015). Neoplastic
diseases are important causes of
morbidity and mortality in pet rabbits.
There is an increasing recognition of
mammary tumors in pet rabbits (Degner
et al., 2018). Studies showed that
affected rabbits have a wide age range
between 8 months and 14 years with
mean ages between 4.9 to 5.5 years and
are nearly exclusively female or female
spayed (do Carmo Silva et al., 2019;
Schéniger et al., 2019). Most mammary
tumors are carcinomas together with
non-neoplastic  lesions or  benign
neoplasms. A standardized tumor
classification for rabbits is not available,
prognostic factors are unknown, and the
only treatment option is surgical
excision (Schoniger et al., 2019). The
present study, describes history, clinical
signs, histopathological findings of the
concurrence of solid carcinoma and
intraductal papillary carcinoma in the
mammary glands of a rabbit.

Material and methods

In December 2023, a Six-year-old intact
female domestic rabbit (Oryctolagus
cuniculus) was referred to the veterinary
hospital. On clinical examination, two
mammary gland masses were observed
in the left inguinal and right thoracic

gland. Based on owner information, the
inguinal mammary gland mass within
the previous 3-month period, and the
thoracic mammary gland mass within
the previous 6-month period, had
become evident and grew larger. On
gross examination, the cranial thoracic
gland mass was approximately 1.2 x 1.5
X 1 cm in size, and the size of the
inguinal region mass was 3 x 2.5 x 1.7
cm. Finally, complete surgical removal
of the masses was selected. On section,
the cranial thoracic mammary gland
mass was firm and white to gray with
scattered areas of hemorrhage. The
inguinal mammary gland mass was
circumscribed, dense, white to yellow
and divided by fine connective tissue
trabeculae into small lobules. Tissue
samples of the masses were fixed in 10
% neutral buffered formalin, routinely
processed, dehydrated, embedded in
paraffin wax, sectioned at 5 pm in
thickness (Rotary Microtome RM2 145;
Leica, Wetzlar, Germany) and stained
with Haematoxylin and Eosin. In
addition, immunohistochemical studies
on masses sections were performed
using primary antibodies against
cytokeratins AE1/AE3. Sections were
examined using a light microscope
(Motic, BA310 Epi-LED FL) and
representative images were taken.

Results

In histopathological investigations, the
left inguinal mammary gland mass was
composed of the cells arranged in solid
sheets without lumina and irregularly
sized lobules that were supported by a
fine fibrovascular stroma. The cells were
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polygonal to oval, had poorly
demarcated cell margins and scant
lightly eosinophilic to basophilic
cytoplasm. Nuclei were oval and
hyperchromatic with stippled chromatin
and a single central basophilic nucleolus.
Anisokaryosis and anisocytosis were
moderate. The muscle was also
infiltrated by neoplastic cells. The mass
was diagnosed solid carcinoma (Fig. 1A-
C). The right thoracic mammary gland
mass was composed of proliferation of a
multilayered population of epithelial
cells with characteristics of malignancy
such as a higher nuclear to cytoplasmic

ratio, nuclear and cellular
pleomorphism, and increased numbers
of mitotic figures. The fibrovascular
tissue was supported papillae. The
neoplasm was diagnosed intraductal
papillary carcinoma (Fig. 2A-C).
Immunohistochemistry showed diffuse
positive cytoplasmic staining of the
neoplastic cells in both of masses with
primary antibodies against cytokeratins
AE1/AE3 (Fig. 1D &2D). Based on
owner information, no new growth of the
masses was observed 4 months
following the surgical procedures.

Flgure 1 (A D): Hlstopathologlcal fmdmgs of solid carcinoma in the left inguinal mammary gland.
(A): solid sheets of neoplastic cells without lumina and irregularly sized lobules. (B):
Anisokaryosis (arrowheads). (C): Neoplastic cells invaded to the muscle (M), H&E. (D):
Positive cytoplasmic staining of the neoplastic cells with primary antibodies against

cytokeratins AE1/AE3, IHC.
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Figure ZZA—D): Histopathological findings of intradctal papillary

“

carcinoma in the right thoracic

mammary gland. (A): invagination of the lining epithelial cells to form papillae
(arrowhead). (B-C): High magnification of papilla (arrowhead), H&E. (D): Positive
cytoplasmic staining of the neoplastic cells with primary antibodies against cytokeratins

AE1/AE3, IHC.

Discussion

With the increase in the number of
domestic rabbits, rabbit oncology has
become very important (Baum, 2021). In
a study, mammary tumors in pet rabbits
were classified according to the World
Health  Organization’s  histological
classification for canine and feline
mammary neoplasms (Baum and
Hewicker-Trautwein, 2015). The uterine
adenocarcinoma is the most common
tumor in rabbit, whereas mammary
neoplasms are reported in pet and
laboratory rabbits (Percy and Barthold,
2013; Baum and Hewicker-Trautwein,
2015). Histopathological findings of
neoplastic (cystic adenocarcinoma) and
nonneoplastic mass of the mammary
gland in laboratory rabbits are described
in a few publications (Greene, 1939;

Schoniger et al., 2014). In a study of
tumors and tumor-like lesions in the
mammary gland of 24 pet rabbits, 7
cystadenoma, 2 intraductal papilloma, 1
intraductal papillary carcinoma, 14
adenocarcinoma, 2 adenosquamous
carcinoma, and 1 matrix-producing
carcinoma were reported. Some rabbits
had two to three neoplasms. In
histopathological  investigations, in
mammary gland mass of one rabbit, the
intraductal carcinoma had a papillary
growth pattern, but unlike the present
study, it was an in-situ carcinoma
(Schoniger et al., 2014). Like the present
study, all observed tumors were
epithelial neoplasms (Greene, 1939;
Schoniger et al., 2014). Like present
case, based on semiquantitative
evaluation, 80% of the epithelial
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neoplasms showed positive cytoplasmic
staining with primary antibodies against
cytokeratins AE1/AE3 (Schoniger et al.,
2014). Mastectomy is the standard
treatment for canine mammary gland
tumors (Meuten, 2020; Nunes et al.,
2018; Kluthcovsky et al., 2024). So far,
the only treatment option for mammary
masses in pet rabbits is surgical excision,
that is performed under general
anesthesia (Tan et al., 2020). In this case,
no new growth of the masses was
observed 4 months following the
surgical procedures
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