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Abstract

Mammary gland tumors are one of the most commonly diagnosed tumors in female dogs, with a reported prevalence 

ranging from 26 to 73% in Brazil. In recognition of the importance of these tumors veterinary researchers and clinicians in Brazil 

produced the first consensus statement regarding canine mammary tumors in 2010. The intention was to establish criteria for 
diagnosis, prognosis, and treatment. This study evaluated the methods of prevention, diagnosis, treatment, and determination of 

prognosis used by veterinarians in Brazil, and sought to quantify the number of veterinarians who were aware of the consensus 

statement. One hundred and three veterinary clinics participated in the study, 87.37% of which recommend early neutering 

as a preventative treatment for mammary tumors. For diagnosis, 100% of these use laboratory testing, 94.17% perform chest 

radiography, 78.64% incisional biopsies, 44.66% cytological analysis, and 13.59% immunohistochemical analysis. The most 

common surgical procedure is unilateral mastectomy (72.81%), and chemotherapy is performed in 49.51% of the clinics. Of 

the 103 clinics, 66.01% were aware of the consensus. Although knowledge of the consensus statement is widespread among 

veterinarians in Brazil, not all its recommendations are being followed. Preventive actions for canine mammary tumors are well 

established in most parts of the country. However, the consensus statement has had little influence on informing prognostic and 
therapeutic approaches, with a poor uptake of surgical removal of lymph nodes and immunohistochemical examination. 
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Introduction

Neoplasia has become an increasingly important 

disease in animals over recent years (15). A higher prevalence 

of neoplasms in domestic animals is correlated with greater 

longevity and growing populations. The longer an animal 

lives, the more it is exposed to carcinogenic agents (9).  

Mammary gland tumors are the most commonly 

diagnosed neoplasms in female dogs (22). These account 

for about 50% of all tumors (32). In Brazil, the prevalence 

of these tumors ranges from 26 to 73% (3, 2, 17, 19, 20), 

and approximately 85% are malignant (18). This incidence 

is three times higher than that reported in women worldwide 

(4). According to the National Cancer Institute, the number 

of breast cancer deaths in women in 2018 was 17,572 (16). 

It is estimated that in Brazil between 2020 and 2022 there 

will be 66,280 new cases annually, which corresponds to an 

estimated risk of 61.61 cases per 100,000 women (11).

 The Brazilian Ministry of Health together with the 

National Cancer Institute (INCA), the Technical Area for 

Women’s Health, and the Brazilian Society of Mastology 

issued in 2004 the “Breast cancer control consensus 

document” for human medicine. This defined criteria for 
clinical staging and evaluation of prognostic factors for 

breast cancer (5). Following the example of human medicine, 

a consensus statement to guide veterinarians regarding 

clinical staging, prognostic assessment and therapeutics for 

female dogs with this kind of tumor was created in Brazil.

 In 2010, veterinary researchers and clinicians 

released the first consensus statement regarding canine 
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mammary tumors, to establish criteria for diagnosis, 

prognosis, and treatments for female dogs with mammary 

tumors. In 2013, the consensus was reviewed with 

discussions on how it had been applied over the preceding 

three years, what difficulties had been encountered in 
application, the results obtained, and which of the criteria 

could be improved and standardized. The researchers 

concluded that diagnostic criteria need to be improved and 

standardized. Furthermore, it was agreed that investment 

in studies that focused on prognostic markers for routine 

use by veterinary clinicians, surgeons, and pathologists was 

needed to guide appropriate treatments (8).

 Given the above, this study aimed to determine 

approaches for prevention, diagnosis, treatment and 

prognosis used by veterinarians, and to evaluate the 

knowledge and application of the existing consensus 

statement in these approaches.

Materials and Methods

A questionnaire with closed multiple-choice questions 

relating to the approach used for the diagnosis, prognosis and 

treatment of female dogs affected by mammary cancer was sent 

to the veterinary centers (private clinics, teaching hospitals, and 

private hospitals). The questions included the mean number 

of consultations performed and numbers of presentations of 

female dogs with mammary tumors, as well the pre-surgical 

and diagnostic tests (biopsy and cytology), surgical procedures 

performed, use of chemotherapy and whether practices knew 

about consensus statement. 

According to the Federal Council of Veterinary 

Medicine, in July 2017, when the study began, 341 veterinary 

hospitals and 17,287 veterinary clinics were registered. The 

website of the Ministry of Education reported 299 schools 

offered the veterinary medicine course. The sample size 

required was estimated at 5%, with a 95% confidence 
interval and a 5% statistical error (29), equivalent to 

376 centers. The questionnaire was sent to 376 centers, 

however, only 103, from 21 Brazilian states, collaborated 

with the study. Four were private hospitals, four veterinary 

university hospitals, and 95 veterinary private clinics. Of 

these 40.77% were located in the Southern region of the 

country, 26.21% in the Southeast, 16.50% in the Northeast, 

9.70% in the North, 5.82% in the Midwest, and 1% in the 

Federal District. As not all clinics completed a questionnaire 

the sample size for statistical significance was not met and 
there was no statistical analysis of the data.

This study was approved by the Ethics Committee 

for Research on Human Beings of the Federal Institute of 

Santa Catarina, under the report number 2.413.993.

Results

 A total 10,750 animals were examined in the 

103 sites, of which 650 (6.04%) were female dogs with 

mammary tumors. Prevention through early neutering was 

practiced by 87.37% of clinics (90/103), palpation of the 

mammary gland was performed in 96.11% (99/103), and 

clinical staging was done in 72.81% (75/103).

Among the evaluations performed, 100% 

(103/103) of the veterinarians requested laboratory tests, 

94.17% (97/103) performed thoracic radiography, 78.64% 

(81/103) performed incisional biopsies on tumors for 

histopathological analysis, 44.66% (46/103) performed 

tumor cytological analysis, and 13.59% performed tumor 

immunohistochemical analysis. Moreover, 68.93% (71/103) 

of the clinics also performed preoperative cardiological 

evaluations in female dogs.

 Tumor size was evaluated by 89.32% (92/103) of 

the clinicians; 81.55% of them (84/103) evaluated the number 

of mammary glands affected, 76.69% (79/103) evaluated 

the location of the mammary gland affected, and 56.31% 

(58/103) evaluated the possibility of lymphatic metastasis.

The most common surgical procedure performed at 

these veterinary centers was unilateral mastectomy, in 72.81% 

of the clinics (75/103), followed by block mastectomy in 

12.62% of them (13/103), bilateral mastectomy in 8.73% 

(9/103), nodulectomy in 4.85% (5/103), and lumpectomy 

in 0.97% (1/103). Chemotherapy together with a surgical 

procedure was performed in 49.51% (51/103) by the 

clinics with some centers performing this on site and others 

referring the cases for treatment. The histologic tumor types 

most commonly requiring chemotherapy were carcinomas 

and sarcomas. The most commonly used chemotherapy 

drugs in the centers were doxorubicin, cyclophosphamide, 

carboplatin, vincristine, vinorelbine, and gemcitabine, 

based on the results of the histopathological exam.

Regarding the consensus statement on canine 

mammary gland tumors, 66.01% (68/103) of the veterinary 

clinics were aware of it, and of these, 88.23% (60/68) were 

applying its approaches within their routine practice.

Discussion

 As previously mentioned, the prevalence of 

canine mammary tumors in Brazil has been found to 

range from 26 to 73% (3, 2, 17, 19, 20). However, there 

are few investigations of these tumors in general veterinary 

practice, with most studies being retrospective reports from 

academic institutions, such as universities. In the present 

study the total sample size was 6.04% of all veterinary 

clinics, which was insufficient to represent the situation 
in Brazil. During the study period, we tried to acquire 

information in a representative manner, but there were 

difficulties in obtaining responses from all the clinics that 
were approached.

 Sorenmo, Worley and Goldschmidt, 2013 (27) 

reported that neutering performed before the first estrus 
prevented the occurrence of mammary tumors. Moreover, 

when performed before the first estrus, the risk of 
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subsequently developing mammary cancer was only 0.5%, 

whereas this increased to 8% and 26% before the second 

and third estrus, respectively (24). However, in a study by 

Carvalho, 2018 (6) in Teresina, Piauí, Brazil, 71.87% of 

the owners who were interviewed did not know about the 

preventive role played by neutering on mammary tumors. 

Epidemiological studies conducted in Brazil have shown 

that high proportions of female dogs were entire at the 

time of diagnosis: 83.33% in Jaboticabal-SP, 87.50% in 

Salvador-BA, 85.88% in Santos-SP, and 94.0% in Realeza-

PR (12, 30, 3, 28).

Clinical staging can be used to evaluate the 

animal’s general state of health, to determine the extent 

of the tumor, to plan treatment, and to obtain prognostic 

information. For this, it is necessary to perform hemogram, 

a biochemical profile, to measure the tumor size, to 
perform histopathological classification, to evaluate 
regional lymph nodes, and to perform thoracic radiography 

and ultrasonography examinations (26). All the clinics 

interviewed perform hemograms and biochemical profiles. 
Another study, performed in Viçosa-MG, reported that 

abnormalities were present in 27 of the 44 animals evaluated: 

5 had benign lesions and 22 had malignant lesions. The 

abnormalities comprised anemia (22.72%), increased 

alkaline phosphatase (20.45%), eosinophilic leukocytosis 

(15.91%), and hyperproteinemia (15.91%) (31). 

 In the clinics interviewed, 94.17% performed 

radiography on their patients but no detail on positioning was 

provided. Although most of these clinics were performing 

radiographic examinations, it was clear that this was not 

being done in a small proportion of the population. We did 

not ask the reasons why radiography was not performed, but 

it is likely that the cost of the examination was a reason for not 

pursing this option or the owners may have simply declined 

the procedure. According to the consensus, three-view 

thoracic radiography should be performed (ventrodorsal and 

right and left lateral) to assess for the presence of pulmonary 

metastasis (8). This can detect metastatic foci of 6 to 8 mm 

in diameter (26). Investigation of distant metastases is also 

important since the detection of pulmonary metastases is 

associated with an unfavorable prognosis (26). 

Feliciano et al., 2012 (12) found no radiographic 

changes in the animals evaluated in their study conducted in 

Jaboticabal-SP. Toribio et al., 2012 (30) identified pulmonary 
metastases in 15.2% of the animals evaluated in Salvador-

BA, and Valadares, 2017 (31) had a similar result in Viçosa- 

MG, in which 13.95% of the animals had metastases at 

time of diagnosis. These studies show the relevance of 

thoracic radiography, since if metastases are already visible 

at diagnosis the animal’s prognosis is unfavorable. In these 

cases chemotherapy becomes the mainstay of treatment due 

to the risk of acceleration of the growth of metastatic foci 

after tumor excision. So for a small proportion of animals 

the lack of staging may result in inappropriate treatment and 

prognostic information. 

The collection of samples for histopathological 

examination was performed by 78.64% of the clinics. 

However, in some cases the owner’s financial limitations were 
an obstacle to this and in others the absence of a laboratory 

in the region meant histopathological examination was not 

possible. Histopathological examination allows clinicians 

to define prognosis and determine the need for combination 
chemotherapy, producing better treatment results. Failure 

to perform histopathological examination may influence 
survival time due to relapses and development of distant 

metastases. The clinician, therefore, needs to emphasize 

the importance of this examination to owners. Moreover, 

a lack of histological information slows our understanding 

of the types of tumor common in Brazil such as: how 

many and which tumors were benign or malignant, which 

tumors occurred most frequently and what their histological 

nature. This information is required to characterize the most 

prevalent mammary tumors more accurately.

In addition to taking into consideration financial 
limitations and limitations relating to the availability of 

facilities for examinations to be performed, veterinarians 

may be basing their approaches on the premise that most 

tumors can be treated surgically because they are benign or 

low grade. Although in many places the histopathological 

analyses performed do not follow the criteria established 

in the consensus statement, surgery has curative potential. 

This was reported by Sorenmo, 2003 (26), who stated that 

if an excisional biopsy were to be performed, this would 

be therapeutic for dogs with benign tumors and those with 

small and well-differentiated malignant tumors.

Cytological evaluation is recommended in the 

consensus statement but only 44.66% of clinics perform this. 

Cytology is important for making the initial diagnosis and for 

ruling out differential diagnoses (8), such as pseudocyesis, 

lactation, mastitis, and tumors of origins other than mammary 

tissue (33). It is also a safe method for identifying lymph 

node metastases (14). The advantage of this technique is that 

it is simple to perform, safe, non-invasive, and inexpensive. 

However, sample collection and interpretation may be 

challenging in some cases (23). Other difficulties relate to the 
heterogeneity of mammary tissue, in which cell morphology 

varies between different areas of the tumor (25), and to the 

presence of necrosis and inflammation (1). Although a simple 
non-invasive procedure, this technique was not frequently 

performed in the clinics. 

Hormone exposure plays an important role in 

tumor development, and this is investigated through 

immunohistochemical analysis (27). This analysis also 

provides a more accurate prognosis (7). According to 

Ferreira et al., 2003 (13), immunohistochemical techniques 

are not routinely used in veterinary medicine because of their 

high cost. In this regard, the present study is in agreement 

with data in the literature, since only 13.59%. of the clinics 

used these techniques. Despite  having prognostic and 

therapeutic value and being predictive for target therapies, a 
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large number of animals in the country are not receiving the 

benefits of this technique.
The consensus statement recommends that 

surgeons should be familiar with lymphatic drainage since 

this system is considered the main route for metastasis from 

malignant mammary tumors (8). In the present study, only 

56.31% of the clinics consider the lymphatic system in their 

surgical approach, and this is a risk in relation to prognosis, 

given the possibility of metastasis. Veterinarians should 

search for information and acquire qualifications relating to 
surgical approaches to lymph node excision.

As already described, most mammary tumors are 

malignant (3, 30, 10). However, in the present study, it 

was not possible to estimate which kinds of tumors were 

more frequently found in the mammary chain. Out of the 

103 clinics surveyed, 96 performed more complex surgical 

procedures (unilateral, bilateral, and en bloc excision), 

which suggests that the tumors that affect female dogs are 

highly malignant. These procedures include the removal of 

tumors of larger diameter, which may or may not affect more 

than one gland, along with the lymphatic system. Another 

possibility is that surgeons choose treatments that are more 

aggressive to minimize the chance of recurrence. However, 

in many patients aggressive surgery may bring no benefit, 
given that many tumors do not require aggressive treatment. 

As proposed by the consensus statement, treatment should 

be matched to the animal’s need.

Knowledge of the consensus statement is 

relatively widespread among veterinarians, since 66.01% 

of those interviewed were aware of it. However, a small 

proportion of the clinics were not following the proposed 

recommendations, despite being familiar with the 

consensus. We believe that this was related to difficulty 
in applying some of the approaches recommended by the 

consensus statement. These included the patchy distribution 

of laboratories to which diagnostic material could be sent, 

along with the owner’s financial limitations. Another factor 
that may have influenced this result was the veterinarians’ 
own preferences for personal approaches. To help update the 

consensus statement, the authors also surveyed veterinary 

clinics to understand how the consensus recommendations 

were being applied and what difficulties were encountered, 
but these data were not published.

 Although the incidence of breast tumors in women 

has increased in developed countries, the mortality caused by 

these tumors has been decreasing. This is due to improved 

screening and treatment of these cases. In Brazil, incidence and 

mortality are increasing because of barriers to early detection 

and difficulty in using diagnostic resources and appropriate 
treatments (21). An estimate of the number of new cases of 

breast tumors in women is now published every year in Brazil, 

along with data on the mortality from these tumors. In contrast 

to our knowledge of breast cancer in women, there is a lack of 

information on this disease in dogs. Thus, it has been suggested 

that a reporting system with an annually published database 

should be created. This would also be available to the public 

to enable the analysis of the situation, planning of preventive 

actions in this area, and better awareness among owners, 

thereby ensuring early diagnosis and treatment. Through this 

database, it would be possible to verify whether the use of the 

consensus has any direct effect to decrease the mortality of 

animals affected by tumors.

Conclusion

Although knowledge of the consensus statement 

is widespread among veterinarians in Brazil, not all its 

recommendations are being followed. Many veterinary 

patients do not have access to immunohistochemistry, nor 

do they benefit from the removal of lymph nodes during 
surgery. This may be due to the lack of knowledge on the part 

of the professional, or to financial restrictions and/or lack of 
interest on the part of the owners. However, preventative 

measures (early neutering) are well established, which may 

possibly contribute to a decrease in the prevalence of canine 

mammary tumors in Brazil in the future.
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