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ABSTRACT 
 
Mammary gland tumors are commonly observed in older, intact female dogs, while male 
dogs are rarely affected. The incidence of mammary gland tumors in dogs is significantly 
higher than in other domestic species, accounting for about 50% of tumor cases in dogs. 
A 7-year-old intact German Shepherd bitch was presented at the Veterinary Teaching 
Hospital, University of Ibadan, with swollen mammary glands and a history of conception 
failure, despite a successful mating a few months prior. Samples were collected using the 
fine needle aspirate technique from the swollen inguinal mammary glands and popliteal 
lymph nodes for cytological examination, which revealed confirmatory evidence 
suggestive of lymphoma. This article describes the mammary gland tumor in an adult intact 
bitch and her subsequent euthanasia due to tumor metastasis. 
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INTRODUCTION 
 
Lymphoma is a type of cancer that arises from 
lymphocytes, which are a type of white blood cell 
involved in the immune system's response. This 
group of blood and lymph tumors is commonly 
referred to as lymphoma, and it includes both 
non-malignant and malignant tumors. However, 
the term is typically used to describe only the 
cancerous versions of these tumors (Dorland, 
2000). Breast tumors, on the other hand, result 
from abnormal cell growth in breast tissue, and 
they can be benign or cancerous. Mammary 
gland tumors are the most common neoplasia in 
female dogs, and their prevalence increases with 
age (Sorenmo, 2011). The development of 
mammary tumors in dogs is a complex process 
influenced by various factors, including hormonal 
exposure, aging and heredity. 

Malignant breast tumors in dogs are 
typically detected by palpating one or more 
masses under the skin of the abdomen. These 

masses may be found along the mammary chain 
adjacent to or inside the teat and vary in size and 
shape, but they are often hard and nodular (Vail 
and MacEwen, 2000). In rare cases, the skin over 
the mass may become infected, bleed and feel 
warm to the touch, and the affected area may 
also become painful. A discharge from the 
mammary gland may also occur (Lee et al., 
2008). It is essential to identify these clinical 
signs early to initiate prompt treatment and 
improve the outcome. Diagnostic techniques 
such as ultrasound and biopsy can aid in the early 
detection and diagnosis of malignant breast 
tumors (Gharekhanloo et al., 2018). 

Malignant breast tumors in dogs come in 
various forms, with carcinomas being the most 
prevalent. These tumors can arise from epithelial 
cells in the skin, mammary gland tubules, or 
other cells in the mammary chain (Akram et al., 
2017). Mammary gland lymphoma, a rare 
neoplasm, is a type of breast cancer that 
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develops in lymphocytes present in the mammary 
gland (Yoneyama et al., 2021).  

A case of mammary gland lymphoma in 
a dog presented to the Veterinary Teaching 
Hospital, University of Ibadan, Nigeria is 
presented in this study. Furthermore, the 
importance of early detection, diagnosis and 
appropriate treatment of mammary gland 
lymphoma in dogs is highlighted. Understanding 
the diverse forms of malignant breast tumors can 
help veterinary practitioners develop effective 
treatment plans and improve patient outcomes. 
 
CASE DESCRIPTION  
 
Signalment and History: On 12th December 
2022, a 7-year-old German Shepherd bitch 
weighing 21 kg was presented to the Veterinary 
Teaching Hospital (VTH) at the University of 
Ibadan, Oyo State, Nigeria. The owner 
complained of a swollen mammary gland a few 
months after a failed expected whelping. 
According to the owner's account, there had been 
no successful whelping since the last mating, 
despite it seeming to be successful. The patient's 
mammary gland had kept swelling, and the bitch 
had successfully whelped twice prior to the failed 
whelping (Figure 1). The owner also reported 
previous use of antibiotics.  
 

 
Figure 1: A 7-year-old German Shepherd bitch 
as presented to the Veterinary Teaching 
Hospital 
 
Physical Examination: The patient exhibited 
dullness, anorexia and moderate cachexia. The 
bilateral inguinal mammary glands were 
markedly swollen, firm and warm to the touch 
(Figure 2). Additionally, the bilateral popliteal 
lymph nodes were swollen, with a consistency 
similar to that of the mammary gland (Figure 3).  

 
Figure 2: Swollen inguinal mammary gland of a 
7-year-old German Shepherd bitch 

 

 
Figure 3: Swollen Popliteal Lymph Node of a 7-
year-old German Shepherd bitch 
  
The patient's body condition score was evaluated 
and scored 2/5. The mucous membrane 
appeared normal (pink) and the rectal 
temperature was 40°C. The heart and respiratory 
rates were within the normal range for the 
species, at 70 beats per minute (bpm) and 28 
breaths per minute, respectively. A tentative 
diagnosis of mastitis and tumor was made and 
samples were collected for further laboratory 
investigation. 
 
Diagnostic Procedure: Fine Needle Aspiration 
(FNA) technique was adopted to collect aspirates 
(Figure 4) from the swollen mammary gland and 
popliteal lymph node for cytology, microbial 
(bacterial) culture, and antibiotic sensitivity 
testing. This was done by cleaning the site of 
collection properly. Then a 25-gauge needle 
attached to 10 ml syringe was introduced into the 
gland for aspiration of the cells. Smears were 
made, fixed and stained. The slides were 
examined by the pathologists microscopically. 
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Figure 4: Fine needle aspiration of the inguinal 
mammary gland of a 7-year-old German 
Shepherd bitch 
  
RESULTS 
 
Cytology Report: The FNA smear from the 
mammary gland revealed numerous round cells 
with anisocytosis and cellular pleomorphism. The 
cells were typical of lymphoblasts, exhibiting 
mitosis, nuclear pleomorphism, and a high 
nuclear-cytoplasmic ratio, with a thin rim of 
bluish cytoplasm (Figure 5). Additionally, there 
were epithelial cells with hyperplastic features 
(Figure 6).  
 

 
Figure 5: Micrograph of mammary gland apirate 
smear. Round cells showing anisocytosis 
(double-head arrow) with thin basophilic 
cytoplasm 
 
Microbial Sensitivity: The aspirate yielded no 
bacterial growth after 48 hours of incubation at 
37°C. 
 
Lymphoma: A confirmatory diagnosis indicated 
that the bitch had mammary gland lymphoma 
due to the metastasis of the tumour to the two 
popliteal lymph nodes. 
 

 
Figure 6: Micrograph of mammary gland apirate 
smear. Epithelial cells showing hyperplastic 
features (black arrow) and lympocytes showing 
mitosis (red arrow) 
 
DISCUSSION  
 
The incidence of mammary gland tumors in 
bitches is estimated to be 50% of all neoplasms, 
with about 40% of cases being malignant and 
60% benign (Varma et al., 2021). Although 
mammary benign mixed tumors occur frequently 
in dogs and are most often associated with a 
good prognosis, the risk of a bitch developing 
mammary tumors increases after each estrous 
cycle (Kumar et al., 2021). The influence of 
pregnancy hormones, estrogen and 
progesterone, are essential in the physiological 
growth and tumorigenesis of the mammary 
gland, as they result in mammary gland 
development and hypertrophy (Sorenmo et al., 
2011). Spayed dogs are less likely to develop 
mammary cancers. An estimated 0.5% chance 
exists that a dog which has been spayed 
(ovariectomy or ovariohysterectomy) before her 
first heat cycle may develop a mammary tumor. 
The likelihood of developing a mammary tumor 
would increase to 8% if the same dog was 
spayed after her first heat cycle. The likelihood of 
a mammary tumor forming in the same dog after 
two or more heat cycles is roughly 26% (Dobson, 
2013). This fact may be attributed to the 
predisposition of the bitch presented in this 
report. 

The average age predisposition is 7 to 12 
years (Salas et al., 2015). Depending on the 
breed, the tumor risk rises gradually each year 
and peaks between the ages of 11 and 13. 
Different breeds have been linked to an increased 
risk of breast cancer, but generally speaking, 
smaller breed dogs are more likely to be afflicted.  
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The larger breeds that are continuously 
overrepresented are the German Shepherd, 
English Springer Spaniel, Brittany Spaniel and 
English Setter. The fact that some breeds are 
more likely than others to develop mammary 
gland cancers suggests a hereditary element. 
However, a typical genetic mutation has not been 
reported (Sorenmo, 2011). 

This case involves a 7-year-old bitch with 
multiple successful whelpings and no history of 
dystocia and prolonged pregnancy with a 
mammary gland tumor at the inguinal mammary 
gland pairs. Higher incidences of tumors at the 
inguinal mammary pairs have been recorded 
(Patel et al., 2019), and these results have been 
corroborated with the higher gland volume and 
abundance of secretions at that region during 
lactation (Colleluori et al., 2021). 

Most dogs on presentation appear 
clinically healthy, and earlier studies showed that 
bitches with shorter durations of clinical signs 
have more aggressive tumors and a worse 
prognosis than dogs with longer clinical histories 
therapies (Gundim et al., 2016; Edmunds et al., 
2023). The tumor type, size, involvement of local 
lymph nodes (lymph glands), presence or 
absence of distant metastases, completeness of 
resection, local behavior, vascular or lymphatic 
invasion and tumor differentiation all affect a 
dog's prognosis for malignant mammary tumors 
(Chang et al., 2005). Treatment options including 
lumpectomy, ovariohysterectomy, masectomy 
have been recommended based on the study of 
Fossum et al. (2013), but in another study, the 
tumor was seen to reoccur and metastasize in 
one-third of all mammary tumor cases (Zappulli 
et al., 2016; Vail et al., 2019). 

Breeder bitches are seven times more at 
risk of developing mammary cancers (Dobson, 
2013). The increase incidence of mammary gland 
tumors will have serious economic implications 
for local dog breeders in Nigeria as bitches from 
age seven and above are predisposed to 
mammary tumors. Awareness needs to be raised 
amongst dog breeders and bitches approaching 
the ages of seven or eight should be dissuaded 
from been used for breeding. 

The mammary gland tumor shares 
common features with humans, making dogs an 
excellent model for human breast cancer studies 

in relation to cure and prognosis. Hence a further 
study on the dogs’ mammary tumors should be 
done. 
 
Conclusion: The cytology findings showed 
evidence of significant presence of atypical 
lymphoblasts in the mammary gland, 
characterized by marked anisocytosis, cellular 
pleomorphism, and high nuclear-cytoplasmic 
ratio. Additionally, hyperplastic epithelial cells 
were observed. The absence of bacterial growth 
in the microbial culture further supports the 
lymphomatous nature of the tumor. The 
confirmatory diagnosis establishes that the bitch 
was afflicted with mammary gland lymphoma, 
with metastasis to the popliteal lymph nodes, 
confirming the advanced stage of the disease. It 
is recommended that breeding of dogs in aged 
bitches should be discouraged. There is a need 
for increased awareness and education among 
pet owners and breeders regarding the 
predisposing factors of bitches to this condition. 
To mitigate the risks associated with breeding in 
aged bitches, it is advisable to encourage 
breeding in the early years after attaining sexual 
maturity.  
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