
Science & Research 

1 

Volume IX, 2025, Number 1: VETERINARY MEDICINE, ANIMAL STUDIES 

EPIDEMIOLOGICAL STUDIES OF SPONTANEOUS CANINE MAMMARY TUMORS IN 

BULGARIA 

Ivelina Grozeva 

Department of General and Clinical Pathology, Faculty of Veterinary Medicine, Trakia University, 

Stara Zagora, Bulgaria 

Corresponding author: Assist. Prof. Ivelina Grozeva 

E-mail address: ivelina.grozeva@trakia-uni.bg 

Present address: Department of General and Clinical Pathology, Faculty of Veterinary Medicine, 

Trakia University, Student Campus, 6000 StaraZagora, Bulgaria Phone:+359/877/333885 

ORCID: 0009-0006-9033-6334 
 

 

Abstract 
The epidemiological study was performed on 264 spontaneous mammary tumors from dogs admitted 

for examination and treatment at the University Veterinary Hospital, Trakia University - Stara Zagora, as well 

as from private veterinary clinics throughout Bulgaria. The studies were conducted over a four-year period 

(2022–2025). The neoplastic formations were processed using classical histological techniques and classified 

according to the histological classification for canine mammary tumors published by Goldschmidt et al. [8]. 

Two hundred and six (78.03%) of the neoplasms were of epithelial origin, fifty-five (20.83%) were of mixed 

origin, and three (1.14%) were of mesenchymal origin. Malignant tumors dominated with 64.77% (171/264), 

while benign tumors were 35.23% (93/264). Macroscopically, mammary tumors were single or multiple 

nodular masses ranging in size from 0.3 to 15 cm in diameter. The mean age of affected dogs was 9.6 years, 

ranging from 3 to 17 years. The most commonly affected breed was the Yorkshire Terrier. Mammary tumors 

were most common in Southern Bulgaria. The results of the conducted study support the conclusion that 

mammary tumors in dogs represent a serious problem in veterinary oncology. Their development is a dynamic 

process that requires timely monitoring and identification of risk groups of dogs. 
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Introduction 

Mammary tumors are a serious problem in veterinary oncology. They are among the most 

common neoplasms in unspayed female dogs [3, 11, 12, 14, 19]. In dogs ovariohysterectomized 

before the first estrous cycle, the risk of developing mammary neoplasia is reduced by 99.5%, 92% 

and 74% if they are castrated before the second and third estrus, respectively [17]. The average age 

of affected animals is between 8 and 11 years [20] and dogs under 2 years of age are rarely affected 

[1]. Mammary tumors can occur in dogs of any breed, but certain breeds such as miniature and “toy” 

breeds are overrepresented in epidemiological studies [20]. In the study by Itoh et al. [9], 59.4% of 

the studied dogs were small breeds such as Maltese, Yorkshire Terrier, Shih Tzu, and others. 

According to data from an epidemiological study by Salas et al. [16], which included 1917 dogs, it 

was found that 48.4% of mammary tumors occur in small breed dogs, 29.1% in medium-sized breeds 

and 22.3% in large breeds. According to literature data, the breeds most commonly affected are 

Pomeranian, Maltese, Yorkshire Terrier, Spitz, Cocker Spaniel, Dachshund, Poodle, German 

Shepherd [9, 10, 11, 25].  

Mammary gland tumors are most common in female dogs. However, there are rare cases in 

male dogs. The incidence in male dogs is estimated in the literature to be low: 0.5–2.7%, usually < 

1%, depending on the country of study and the tested group of dogs [22]. The most common form in 

approximately 93% of cats and 67% of dogs of all cases of mammary neoplasms is nodular. It is 

characterized by the presence of one or several tumor nodules. Diffuse tumor process occurs relatively 

less frequently [24]. Neoplastic formations can range in size from a few millimeters to over several 

centimeters, with the majority of them located in the caudal mammary glands [16]. Tumors larger 

than 5 cm are more likely to be malignant and affected animals have a shorter survival rate [3].  
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The aim of this study was to track the prevalence of mammary tumors in dogs in Bulgaria. After 

2014, there is not enough information in our country regarding the prevalence, gender, breed, and age 

sensitivity of this type of neoplasms among the canine population. 

 

Materials and methods 

We conducted the research on biopsy materials from mammary gland tumors in dogs admitted 

for examination and treatment at the University Veterinary Hospital, Trakia  University - Stara 

Zagora, as well as from private veterinary clinics throughout Bulgaria. The studies were conducted 

over a period of four years (2022 - 2025). We studied a total of two hundred and sixty-four 

spontaneous mammary tumors. Pathohistological studies were performed at the Department of 

General and Clinical Pathology, Faculty of Veterinary Medicine, Trakia University - Stara Zagora. 

We processed the neoplastic formations using the classical histological technique [5, 6]. The sections 

were stained with hematoxylin-eosin. The neoplasms were classified according to the histological 

classification for mammary tumors in dogs published by Goldschmidt et al. [8]. 

 

Results 

The study included 264 neoplastic formations of the mammary gland. Macroscopically, the 

mammary tumors were single or multiple nodular masses ranging in size from 0.3 to 15 cm in 

diameter. Benign formations were mostly circumscripted, dense with a round-oval shape. In 

malignant neoplasms, the shape was more often irregular. They were of dense consistency, often 

multinodular and with an ulcerated surface. Areas of hemorrhage and necrosis are observed on the 

cut surface. In mixed tumors, there were areas of very hard consistency, containing cartilage and/or 

bone tissue.  

Pathohistologically, five types of benign and eleven types of malignant tumors were diagnosed. 

Two hundred and six (78.03%) of the neoplasms were of epithelial origin, fifty-five (20.83%) - mixed 

and three (1.14%) of mesenchymal origin (Fig. 1.). Malignant tumors dominated with 64.77% 

(171/264), while benign tumors were 35.23% (93/264). The most common were tubulopapillary 

carcinoma 22.73% (60/264), solid carcinoma 11.74% (31/264), tubular carcinoma 7.95% (21/264), 

complex carcinoma 6.82% (18/264), mixed benign tumor 14.39% (38/264) and fibroadenoma 8.71% 

(23/264).  

 

Prevalence of tumors depending on age 

The average age of the affected dogs was 9.6 years, ranging from 3 to 17 years. The largest 

number of tumors was found in animals aged 8-10 years, respectively 36 (13.64%) dogs aged 8 years, 

31 (11.74%) dogs aged 9 years and 30 (11.36%) dogs aged 10 years. The lowest prevalence was in 

dogs in the 15-17 year age group, totaling 1.14%. The mean age of dogs that developed benign tumors 

was 7.5 years, while that of those with malignant tumors was higher- 9.2 years. The age was unknown 

in 6 of the studied animals. Fig. 2. presents the overall age distribution. 

 

Prevalence of tumors depending on breed 

The study included 38 dog breeds. The most commonly affected breed (Fig. 3.) was Yorkshire 

Terrier - 41 dogs (15.53%), followed by Crossreeds - 39 dogs (14.77%) and Pinscher - 26 dogs 

(9.85%). Other commonly affected breeds were Cocker Spaniel (4.92%), Jack Russell Terrier 

(3.79%), Pomeranian (3.79%), German Shepherd (3.79%), Siberian Husky (3.4%), French Bulldog 

(3.4%), Cane Corso (3.4%), German Spitz (2.65%), Chihuahua (2.27%), and others. Single cases 

were observed in Boxer, Caucasian Shepherd, Papillon, Basset Hound, Akita Inu. 

 

Prevalence of tumors by gender and reproductive status 

The majority of the studied animals that developed neoplastic mammary gland formations were 

female - 262 dogs (99.24%) and only 2 of the cases were observed in male dogs (0.76%). The lesions 

observed in the male dogs were squamous cell carcinoma of the mammary gland in a Labrador and a 
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Yorkshire Terrier diagnosed with precarcinomatous changes in the mammary gland (ductal ectasia, 

epitheliosis and papillomatosis). 

Of all the animals in the study, 23 were castrated, with 17 of the diagnosed tumors were 

malignant and 6 were benign. 

 

Spread of tumors depending on anatomical localization and size of the formations 

In 10.61% of the studied animals, the thoracic mammary glands were affected, in 34.1% of the 

cases - the abdominal glandular lobes, in 51.89% of the dogs - the inguinal glands, and in 3.4% the 

anatomical localization of the tumors was unknown. Single nodular neoplastic formations were found 

in 59.47% of the dogs, and multiple tumor formations in 40.53%, of which in 11 (4.17%) cases they 

covered all gland complexes. Depending on the size of the tumors, 136 tumors with sizes up to 3 cm 

were found, 95 tumors with sizes from 3 to 5 cm and 33 tumors with sizes over 5 cm, with the largest 

of them reaching 15 cm (Fig. 4.).  

 

Distribution of tumors depending on habitat 

The study included animals from 27 cities across Bulgaria. The largest number of dogs were 

from central regional cities such as Plovdiv (16.67%), Sofia (13.26%), Stara Zagora (12.12%), Burgas 

(7.95%), Varna (6.44%), Veliko Tarnovo (6.06%), Ruse (4.17%), Yambol (4.55%). Single cases were 

found in animals from Galabovo, Svilengrad, Shumen, Provadia, Primorsko. Mammary gland tumors 

were most common in Southern Bulgaria, and least common in the Central and Northeastern parts of 

the country. 

 

Discussion 

The results of our study show the increasingly frequent occurrence of spontaneous mammary 

tumors in dogs in Bulgaria. A large proportion of the diagnosed neoplastic formations were 

malignant, with their ratio to benign ones being 64.77%:35.23%. The data obtained are very similar 

to those from the study by Dinev et al. [4], in which the prevalence of  mammary neoplasia was 

62.9% for malignant and 37.1% for benign neoplasms, respectively. Epithelial tumors are the most 

common, followed by mixed and mesenchymal tumors. Tubulopapillary and solid carcinoma were 

most frequently diagnosed among malignant tumors, and among benign tumors - mixed benign 

tumors and fibroadenomas, which is consistent with the results of studies by other authors in our 

country [18, 23]. 

There is a wide age range in which mammary tumors occur in bitches [16]. Most neoplasms 

occur in middle-aged to older dogs, with a low incidence in young animals [2, 13], and dogs under 2 

years of age rarely affected [1]. The average age of affected animals is between 8 and 11 years [20]. 

In our study, the age of the affected animals varied very widely (3-17 years). We found the largest 

number of tumors in animals in the age group from 8 to 10 years, respectively 36 dogs aged 8 years, 

31 dogs aged 9 years and 30 dogs aged 10 years. The lowest prevalence was in dogs in the 15-17 year 

age group (1.14%). Our results are very similar to those of other epidemiological studies in the same 

direction [15, 16]. Our study shows that the average age of the affected dogs was 9.6 years (7.5 years 

in dogs with benign tumors, and 9.2 years in those with malignant tumors), which is in line with data 

from other studies conducted in Bulgaria and abroad [9, 20, 23]. 

According to literature data, the breeds most commonly affected are Pomeranian, Maltese, 

Yorkshire Terrier, Spitz, Cocker Spaniel, Dachshund, Poodle, German Shepherd [9, 10, 11, 25]. Our 

study shows that a large proportion of neoplasms were found in breeds such as Yorkshire Terrier 

(41/264), Pinscher (26/264), Cocker Spaniel (13/264), Pomeranian (10/264), Jack Russell Terrier 

(10/264), German Shepherd (10/264), German Spitz (7/264). According to other authors, more 

Crossbreeds suffer from tumor growths in the mammary glands [7, 21]. In the present study, there 

were thirty-nine Crossbreed dogs. 

Very often in epidemiological studies related to the prevalence of mammary tumors in dogs, 

small breeds are overrepresented [9, 20]. According to research data from other authors working in 
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the same direction as Salas et al. [16], it was found that 48.4% of mammary tumors occur in dogs of 

these breeds. Our results also show an increase in the occurrence of this type of neoplasia in small 

dog breeds such as Yorkshire Terrier, Pinscher, Pomeranian, Jack Russell Terrier, Chihuahua, French 

Bulldog, Beagle. 

The incidence of mammary gland involvement by tumor formations in male dogs has been 

estimated in the literature as low: 0.5–2.7%, usually < 1% [22]. The majority of animals studied by 

us that developed mammary gland neoplasms were female - 262 dogs (99.24 %) and only 2 of the 

cases were observed in male dogs (0.76 %). In them, the lesions were associated with 

precarcinomatous manifestations and squamous cell tumor. Mammary tumors are less common in the 

United States compared to European countries, where ovariohysterectomy is not routinely performed 

[19]. Of all the animals in our study, only twenty-three were castrated, which is consistent with this 

statement. This may be due to low awareness among owners about the benefits of castration. 

The caudal lobes of the mammary glands are the most common location for the manifestation 

of tumor formations [16]. In our study, 51.89% of the dogs were affected by the inguinal glands, 

followed by the abdominal lobes in 34.1% of cases and 10.61% with localization in the thoracic 

mammary glands. The prevalence of mammary neoplasms in dogs favors nodular tumor lesions, 

while diffuse ones occur in a smaller number of them [24]. Single nodular neoplastic formations were 

found in 59.47% of dogs, and multiple tumor formations in 40.53%. 

According to the study by Dinev et al. [4], about 70% of the dogs with mammary tumors were 

from the region of Southeastern Bulgaria. Our results are somewhat in contrast, as we found a 

prevalence of 17.05% of affected dogs in this region. The highest prevalence of tumors was in Central 

Southern Bulgaria and Southwestern Bulgaria (51.9%). 

The results of the conducted study support the conclusion that mammary tumors in dogs 

represent a serious problem in veterinary oncology. Their development is a dynamic process that 

requires timely monitoring and identification of risk groups of dogs. 
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Fig. 1. Distribution of tumors according to histogenesis 

 

 

 

 
Fig. 2. Prevalence of tumors depending on age 
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Breed Percentage of affected dogs 
Yorkshire Terrier 15.53% 

Crossreeds 14.77% 
Pinscher 9.85% 

Cocker Spaniel 4.92% 
Jack Russell Terrier 3.79% 

Pomeranian 3.79% 
German Shepherd 3.79% 

Siberian Husky 3.4% 
French Bulldog 3.4% 

Cane Corso 3.4% 
German Spitz 2.65% 

Chihuahua 2.27% 
Fig. 3. Breeds most commonly affected by Canine Mammary Tumors 

 

 

 

Fig. 4. Macroscopic finding in a benign mixed tumor measuring 15 cm. 

 


