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Abstract 
A retrospective study on the occurrence of mammary neoplasms in dogs presented to the Small Animal 

Unit-Surgery at the Teaching Veterinary Clinical Complex, RIVER, Puducherry was carried out for the 

period from January 2013 to December 2017. Out of 11,423 canine cases referred, 77 cases (0.67%) had 

mammary gland neoplasms. The occurrence of mammary neoplasms in dogs for the study period varied 

from 0.54% to 0.78%. Age-wise, the proportionate occurrence was highest in dogs aged above 6 years to 

11 years (46/77, 59.74%) followed by those aged above 11 years to 14 years (17/77, 22.07%) and least in 

dogs aged 2 years to 6 years (14/77, 18.18%). Breed-wise, although the highest occurrence was recorded 

in the mongrels, when grouped together, the proportionate occurrence was higher in the purebreds 

(46/77, 59.74%) compared to the mongrels (28/77, 36.36%) and crossbreds (3/77, 3.9%). Among the 

purebreds, the highest number of cases were recorded in Spitz (11/46, 23.91%), followed by Labrador 

(8/46, 17.39%), German shepherd and Great Dane (7/46, 15.21%, each), Doberman (4/46, 8.49%), Boxer 

and Dachshund (3/46, 6.52% each), Pug (2/46, 4.37%) and Rottweiler (1/46, 2.17%). Of the 77 cases, 75 

were recorded in females and two in males. Majority of the cases were recorded in intact dogs (69/75, 

92%) compared to the spayed (6/75, 8%) animals. 

 

Keywords: Canine, mammary neoplasms, occurrence, age, breed and sex 

 

Introduction 

Cancer is a major cause of mortality in dogs. It is estimated that in Canis familiaris, one out of 

every four dogsgreater than 2 years of age, dies of cancer with certain popular breeds being 

over-represented in terms of cancer incidence and mortality [1-2]. Such an increased incidence 

of cancers in small animals is motivating further studies in the field of tumor pathology with 

an aim to increase the survival time and to improve the quality of cancer patients life [3]. 

Mammary neoplasms constitute overall second most frequent neoplasia in dogs, surpassed 

only by skin neoplasms and rank first among bitches especially in sexually intact ones.Based 

on their histological and biological features, it has been reported that approximately one third 

to half of the surgically removed canine mammary neoplasms are malignant [4]. Canine 

mammary neoplasms, like other neoplasms, are a disease entity with a multi-factorial etiology. 

The impact of certain endogenous factors of genetic, immunological and hormonal nature are 

very important in carcinogenesis [3]. Neoplasms might arise due to several exogenous factors of 

radiological, chemical, dietary, mechanical and viral origin. Lack of reliable cancer registries 

have made it difficult to ascertain the increasing or decreasing prevalence of cancer in dogs. A 

retrospective study aimed at understanding the occurrence of mammary neoplasms in dogs 

with respect to the age, breed and sex, on the cases presented to the Teaching Veterinary 

Clinical Complex, RIVER, Puducherry, India was carried out. 

 

Materials and Methods 

The study was based on the case records of dogs suspected for mammary neoplasms referred 

to the Small Animal Unit- Surgery at the Teaching Veterinary Clinical Complex, Rajiv Gandhi 

Institute of Veterinary Education and Research (RIVER) at Puducherry for a period of 5 years 

(January 2013- December 2017). Neoplasms were confirmed on biopsy samples processed at 

the Department of Veterinary Pathology, RIVER. For every case included in the study, the 

information about age, sex, breed and reproductive status was obtained. The frequency 

distribution of the various parameters were calculated. 
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Results 

A total of 66,000 canine cases were registered at Teaching 

Veterinary Clinical Complex, Puducherry during the period 

from January 2013 to December 2017. Out of these, 11,423 

cases were referred to the Surgery Unit and based on the 

biopsy reports, 77 cases were diagnosed as mammary gland 

neoplasms. 

The year-wise occurrence of mammary neoplasms with 

respect to the number of surgical cases is given in Table 1 and 

also represented in Fig.1. The occurrence varied from 054% 

to 072%. The overall occurrence of mammary gland 

neoplasms during the study period was0.67%. 

 
Table 1: Year-wise occurrence of canine mammary neoplasms 

 

Sl. 

No. 
Year 

Total 

cases 

Surgical 

cases 

Cases with 

mammary 

neoplasm 

Year-wise 

Occurrence 

(%) 

1 2013 13,200 2,220 12 0.54 

2 2014 12,980 2,300 18 0.78 

3 2015 13,000 2370 14 0.59 

4 2016 13, 470 2,360 17 0.72 

5 2017 13,350 2,173 16 0.7 

 
Total 66,000 11,423 77 0.67 

 

 
 

Fig 1: Year-wise occurrence of canine mammary neoplasms 

represented as percentage of surgical cases. 

 

The age-wise occurrence of canine mammary neoplasms is 

shown in Fig. 2. The highest occurrence of canine mammary 

neoplasms cases was recorded in the dogs aged above 6 years 

to 11 years (59.74%, 46/77) followed by those aged above 11 

years to 14 years ( 22.07%, 17/77). It was least in younger 

dogs in the age group of 2 to 6 years (18.18%, 14/77). 

 

 
 

Fig 2: Age-wise occurrence of canine mammary neoplasms 

 

The breed-wise occurrence of canine mammary neoplasms is 

shown in Fig. 3. The highest number of cases were recorded 

in mongrels. When grouped together, the proportionate 

occurrence was higher in the purebreds (46/77, 59.74%) 

compared to mongrels (28/77, 36.36%) and crossbreds (3/77, 

3.9%). Among the purebreds, the highest number of cases 

were recorded in Spitz (11/46, 23.91%), followed by 

Labrador (8/46, 17.39%), German shepherd and Great Dane 

(7/46, 15.21%, each), Doberman (4/46, 8.49%), Boxer and 

Dachshund (3/46, 6.52% each), Pug (2/46, 4.37%) and 

Rottweiler (1/46, 2.17%). Of the 77 cases, 75 were recorded 

in females and two in males. Majority of the cases 

wererecorded in intact females (69/75, 92%) than in spayed 

ones (6/75, 8%). 

 

 

 
 

Fig 3: Breed wise occurrence of canine mammary neoplasms 
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Discussion 

Mammary gland neoplasms are the most common type of 

neoplasms encountered in bitches [5] and their incidence varies 

from 111 to 622.6 cases per 100 000 dogs per year [6-8]. The 

frequency reported in different countries (0.11% to 0.63%) 

vary according to the geographical location and the study 

population. The occurrence of canine mammary neoplasms 

recorded in the present study, 0.11% (77/66,000cases) and 

0.67% (77/11,423 surgical cases) is in accordance with earlier 

reports [9-11]. In a retrospective study carried out based on 

Teaching Hospital cases records from 2006 to 2009 at Anand, 

Gujarat, the overall occurrence of canine mammary 

neoplasms was reported to be 0.76% (63/8337 cases) and 

3.04% (63/2070 surgical cases) [11]. A wide range of variation 

exists in the reporting of the occurrence of mammary cancers 

in dogs. These could be attributed to the methodology of data 

analysis adopted particularly the sampling of the cases with 

neoplasm and representing the cases as a percentage of the 

total or surgical or neoplastic cases.  

In the present study, an increase in the occurrence of 

mammary neoplasms was observed after 6 years of age, so 

called onset of “cancer age” as pointed out in previous studies 
[12]. The highest occurrence of canine mammary neoplasms 

cases was found in the dogs aged above 6 years to 11 years 

(59.74%, 46/77) followed by those aged above 11 years to 14 

years ( 22.07%, 17/77). It was least in younger dogs in the age 

group of 2 to 6 years (18.18%, 14/77).These data are in 

agreement with the reports in the literature that the risk of 

developing mammary cancer in dogs increases significantly 

with age, affecting most frequently animals at an age from 

nine to eleven, with a low occurrence in female dogs with less 

than five and are rare in dogs less than two years of age. A 

higher occurrence of mammary neoplasm cases has been 

reported in the age group of 8–10 years (23.08%) [13]. 

Similarly, the lower occurrence of mammary neoplasms 

observed in dogs aged above 11years to 14 years and 2-6 

years of age in the present study, are also in accordance with 

the previous reports [14-15]. 

Breed-wise occurrence of mammary neoplasms recorded in 

the present study indicated that mongrels were most 

commonly affected compared to the purebreds and 

crossbreds. This is due to the overrepresentation of mongrel 

cases to the teaching hospital. However, when 

groupedtogether, the proportionate occurrence was higher in 

the purebreds (46/77, 59.74%) compared to mongrels (28/77, 

36.36%) and crossbreds (3/77, 3.9%). These observations are 

in agreement to earlier reports [16-17] that purebred dogs were 

at a higher risk of developing mammary neoplasms than 

crossbreds and mongrels. Although, the reasons for this 

natural predisposition of certain breeds are not known, it can 

be explained to some extent that dogs do inherit abnormal 

genes (oncogenes) when they are selected for certain genetic 

traits for desirable morphological features of a particular 

breed over a period of time [18]. Also, the genetic influences 

associated with dog breeding practices, such as inbreeding, 

can also explain the cancer risk in pure-breed dogs [19]. 

Among the purebreds, Spitz were most affected with 

mammary neoplasms, 11/46, 23.91%. It could be inferred that 

a higher population of this breed in the sampled locations of 

the current study and the possible preference of the public 

towards rearing smaller breeds of dogs that ultimately 

contributed to a more number of dogs of this breed being 

presented to the clinics. However, actual genetic factors 

underlying this needs to be investigated further. 

Sex-wise occurrence indicated that out of the 77 cases 

presented with the mammary neoplasms, 75 were recorded in 

females and two in males. Mammary neoplasms are rare in 

males, the generalized incidence being only1% [20]. It is well 

established that intact dogs are at more risk of developing 

mammary neoplasia than spayed bitches. In the present study, 

a higher occurrence of mammary neoplasms was recorded in 

intact dogs (69/75, 92%) than in spayed ones (6/75, 8%).The 

occurrence of mammary neoplasms among intact dogs 

reported in earlier studies ranged from 79.20% to 94.73% [21-

23].  

Retrospective epidemiological studies represent a helpful 

approach and an important source of information for 

analyzing neoplastic disease behavior over time. These 

studies are also useful for establishing risk factors and 

prognosticating criteria from clinical and histopathological 

features. Therefore, these may be translated into relevant 

scientific information that may be used as a basis for 

experimental studies.  
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