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Abstract

This study aimed to evaluate the clinical, epidemiological, and histopathological aspects of canine breast
tumors at the Federal Rural University of Rio de Janeiro Veterinary Hospital (VH-UFRRJ) between April
2017 and October 2018. The study included 137 female canine dogs with mammary neoplasia who
underwent a mastectomy. The animals were evaluated using a standard form that guided anamnesis and
physical examination to assess the tumor's epidemiology, development, evolution, treatment choice, and
disease prognosis. Furthermore, laboratory and imaging tests were performed on the animals to search
for changes that suggested metastasis. The average age of the female dogs was 10 years, and mixed-breed
dogs (33%) were the most affected, followed by poodles (21%). The inguinal (79%) and caudal abdominal
(64%) breasts were the most affected. Approximately 26% of the animals were castrated, 32% had already
reproduced throughout their lives, 30% had pseudocyesis, and only 8% used contraceptive methods.
The majority were classified as stage 1 (33%) and stage 111 (39%) according to the Tumor-Node-Metastasis
(TNM) Classification System of Malignant Tumors. In 95 female dogs, 191 nodules were histopathologically
evaluated, and 62% of these animals had at least one malignant tumor. Statistically, there was a direct
association between tumor size and malignancy. However, other associations, such as age at diagnosis
and the degree of malignancy, were not confirmed. Therefore, it can be concluded that tumor size is an
important prognostic factor, with tumors >3 cm having an approximately 70% chance of being malignant.
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Resumo

O objetivo do presente trabalho foi avaliar os aspectos clinicos, epidemiolégicos e histopatologicos dos
tumores de mama caninos atendidos no Hospital Veterinario da Universidade Federal Rural do Rio de
Janeiro, no periodo de abril de 2017 a outubro de 2018. Contemplaram o estudo 137 fémeas caninas com
neoplasiamamadria submetidas a mastectomia. As cadelas foram avaliadas utilizando-se uma ficha padrao
que orientou a anamnese e exame fisico com objetivo de avaliar a epidemiologia, o desenvolvimento e
evolucdo do tumor, bem como escolha do tratamento e prognéstico da doenca. Adicionalmente foram
realizados exames laboratoriais e de imagem nas pacientes, em busca de alteracbes que sugerissem
metastase. A idade média das cadelas foi 10 anos, os animais sem raca definida (33%) foram os mais
afetados, seguidos pela raca Poodle (21%). As mamas inguinais (79%) e abdominais caudais (64%) foram
asmais acometidas. Cerca de 26% das cadelas eram castradas, 32% das fémeas ja haviam se reproduzido
a0 longo da vida, 30% tiveram pseudociese, apenas 8% usaram métodos contraceptivos e a maioria foi
classificada em estagio I (33%) e estagio I1T (39%), de acordo com o Sistema de Classificacdo de Tumores
Malignos “Tumor-Node-Metastasis” (TNM - Tumor, Linfonodo, Metastase). O exame histopatologico foi
realizado em 191 nodulos de 95 cadelas, 62% destas fémeas possuiam pelo menos um nédulo maligno.
Estatisticamente, houve associacao direta entre o tamanho do tumor e sua malignidade. Outras associagoes
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como idade do diagnostico e grau de malignidade nao foram confirmadas. Conclui-se, portanto, que o
tamanho do tumor é um importante fator prognéstico, uma vez que tumores maiores que 3 cm tém cerca
de 70% de chance de serem malignos.

Palavras-chave: cdo, malignidade, mastectomia.

Introduction

Mammary neoplasia is a common condition in dogs, and its prevalence in these species is
considerably increasing. Breast tumors represent more than 50% of the neoplasms that affect
female canines, and half of them are malignant (Cassali et al., 2014; Daleck et al., 1998).

Compared to humans, canine mammary tumors (CMTs) have a threefold higher incidence
(Brodey et al., 1983; Rivera & Von Euler, 2011). In addition, females (Misdorp, 2002; Moe, 2001;
Morris et al., 2000; Saba et al., 2007; Sorenmo et al., 2009) aged 9-11 years old (Sorenmo, 2003)
are more affected, with no racial predisposition (MacPhail, 2014; Queiroga & Lopes, 2002).

The inguinal breast is the most affected, followed by the abdominal and thoracic breasts
(EZerskyte et al,, 2011). Therefore, the treatment choice is surgery, and the entire breast chain
should be removed along with the sentinel lymph nodes (Cassali et al., 2014, MacPhail, 2014;
Papazoglou et al., 2014). Prognosis depends on the tumor and histological characteristics, ranging
from optimal when surgery is curative to poor when long-distance metastasis is already present
(Cassali et al., 2014; MacPhail, 2014).

Therefore, this study aimed to describe and correlate epidemiological data, staging, anatomical
location, size, histological type, and malignancy grade of female dogs with CMT treated at the
Federal Rural University of Rio de Janeiro Veterinary Hospital (VH-UFRRJ).

Material and methods

A total of 137 female dogs with mammary neoplasms were evaluated and referred to the
Obstetrics Sector of the VH-UFRRJ between April 2017 and October 2018. This study was approved
by the Ethics Committee for Animal Use at UFRRJ (CEUA/UFRRJ) under protocol N°. 3029200417.

The animals were registered with the aid of an “obstetric breast tumor” form, which directed
the anamnesis and physical examination to evaluate the tumor's development and evolution,
the choice of the surgical technique to be instituted, and the prognosis of the disease.

During the anamnesis, the animal's owner was asked about the onset of tumor appearance,
growth rate, reproductive history, presence of pseudocyesis, and contraceptive use. The physical
examination determined the amount, anatomical location, size, and characteristics (adherence,
consistency, and ulceration) of each tumor and the involvement of sentinel lymph nodes.
Tumors were measured in at least two dimensions. When the animal presented more than one
nodule, each was measured separately, and the largest measurement was considered for clinical
staging, according to the TNM Classification System of Malignant Tumors (Owen, 1980). After
nodule measurement, the animals were divided into three groups: Group 1 (tumors measuring
0-3 cm), Group 2 (tumors measuring 3-5 cm), and Group 3 (tumors measuring 5 cm or more).
Macroscopic evaluation of the inguinal and axillary lymph nodes was performed by palpation.
During a mastectomy, inguinal lymph nodes were removed together with the mammary chain,
unlike the axillary lymph nodes, which were removed only when the animals had axillary and
thoracic breast tumors.

In addition, complete blood count, serum biochemistry (albumin, creatinine, urea, alanine
aminotransferase, aspartate aminotransferase, and glutamic oxaloacetic transaminase), thoracic
radiography, and abdominal ultrasonography were performed. Individual forms were used to record
the results and data on history, anamnesis, physical examination, and evolution after surgery.

All the female dogs underwent surgery after preoperative evaluation and preparation. First,
they underwent a total unilateral mastectomy of the affected mammary chain, and in cases of
bilateral involvement, the chain with the largest tumor size was removed first. Then, the breast
tissue was completely removed using surgical margins, according to the principles of oncologic
surgery (Cassali et al., 2014).

Breast chain fragments were collected from 95 female dogs (95/137), fixed in 10% formaldehyde,
and sent for histopathological examination to establish a definitive diagnosis and aid in disease
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staging. The histopathological classification was based on the World Health Organization guidelines
for mammary gland tumors in dogs and cats (Misdorp et al.,, 1999).

After clinical and histopathological examination, clinical staging of the animals was performed
based on tumor size (T), neoplastic involvement of regional lymph nodes (N), and presence of
distant metastases (M), according to the TNM Classification System of Malignant Tumors (Owen,
1980). The presence or absence of neoplastic involvement was determined using histopathological
examination after surgical excision of the involved breast. The search for distant metastasis was
performed using imaging (thoracic radiography and abdominal ultrasonography).

Pearson or Spearman correlations were used in assessing the association between the number
oflesions with pseudocyesis manifestation, tumor malignancy with pseudocyesis manifestation,
and degree of tumor malignancy with its size, considering r or p <04 for no association, 0.4 <t or
p <0.7 foraweak association, and r or p> 0.7 for a strong association. In addition, a chi-square test
was performed to compare tumor size (Group 1: 0-3 cm, Group 2: 3-5 cm, and Group 3: > 5 cm)
and histological characteristics (malignant or benign), with a significance level of 5%.

Results

Among the 137 female dogs evaluated, mixed-breed dogs (MB), poodles, and pinschers were the
most affected, representing 33%, 21%, and 11% of the sample population, respectively (Figure 1).
Their ages ranged from 4-16 years, with a mean of 10 years (Figure 2).

Regarding reproductive status, 26% of the animals (36/137) were castrated, only one female
dog underwent ovariosalpingohisterectomy (OSH) shortly after the first heat, and 32% (45/137)
reproduced at least once throughout their life.

Forty-one animals (30%) developed pseudocyesis. In addition, the owners of 11 female dogs
(8%) reported contraceptive use at some stage of the animal's life.

The frequency of animals with two or more breast tumors was 85%, and 26% (36/138) of
tumors were identified in only one breast chain. The average nodule size per animal was 4+2 cm.

Regarding location, the inguinal breasts were involved in 79% (108/137) of the female dogs,
the caudal abdominal breasts in 64% (87/137), the cranial abdominal breasts in 50% (69/137),
the caudal thoracic breasts in 39% (54/137), and the cranial thoracic breasts in 28% (38/137).
Involvement of the left and right breast chains was equivalent.

FREQUENCY OF FEMALE DOGS AFFECTED
BY BREAST TUMORS DIVIDED BY BREEDS
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Figure 1. Breeds of canine mammary tumor (n = 137) animals treated at the Federal Rural University of Rio de
Janeiro Veterinary Hospital between April 2017 and October 2018.
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Figure 2. According to age at diagnosis, female dogs (n =137) with mammary tumors attended the Federal Rural
University of Rio de Janeiro Veterinary Hospital between April 2017 and October 2018.

Regarding clinical staging, most animals were diagnosed with stage III disease (39%). In
addition, stages 1(33%), 11 (17%), and IV (11%) were also observed; however, the most severe form
of evolution (stage IV) was less frequent.

Histopathological examination of 191 neoformations from the 95 female dogs was performed,
of which 47% were benign neoplasms, 37% were malignant, and 16% were pre-neoplastic or
non-neoplastic lesions. Adenocarcinoma was the most prevalent malignant neoplasm (40),
followed by carcinoma (15), mixed tumors (9), malignant myoepithelioma (3), osteosarcoma (1),
carcinosarcoma (1), and myoepithelioma adenocarcinoma (1). Benign neoplasms included adenoma
(55), mixed tumors (22), cystoadenoma (5), papilloma (4), myoepithelioma (2), hemangioma (01),
and epithelioma (1). Those undiagnosed as tumors were mammary hyperplasia (30), necrosis,
and suppurative secretion (1). However, the histopathological reports revealed that 62% of the
animals had some type of malignant neoplasia.

There was no association between the number of nodules and time of evolution (r = 0.167,
p=0111),age at diagnosis and degree of malignancy (p = 0.109, p = 0.409), pseudocyesis and degree
of malignancy (r = 0131, p = 0.355), or number of nodules and pseudocyesis (p = 0.128, p = 0.241).

There was a strong relationship between malignancy and tumor size (p = 0.000000000106),
which means that the larger the tumor, the more likely it is to be malignant, with tumors larger
than 3 cm having an approximately 70% chance of being malignant. Comparing the groups,
Group 1 (0-3 cm) vs. Group 2 (> 3-5 cm) (p = 0.00000000000000167), Group 1 (O-3 cm) vs.
Group 3 (>5cm) (p=0.000000000000000000143), and Group 2 (> 3-5cm) vs. Group 3 (> 5cm)
(p = 0.0067) showed the same relationship, with a significance level of 5%.

It was possible to contact the owners of 66 animals for survival analysis, among which 23 died.
The time of contact ranged from 4-21 months after surgery. The cause of death was not defined
because none of the animals underwent necropsy. As reported by the owners, eight animals died
or were euthanized due to distemper, hemoparasitosis, tracheal collapse, or malignant tumor
in another body location. The others died or were euthanized due to respiratory distress. The
average survival of animals that died possibly due to mammary tumors was six and a half months.

Discussion

CMTs have a high incidence in female dogs but are rare in male dogs (Daleck et al., 1998;
Han et al., 2016; Peleteiro, 1994; Saba et al., 2007;). There is no racial predisposition (Daleck et al.,
1998; Peleteiro, 1994; Toribio et al.,, 2012); however, according to Misdorp (2002), poodle dogs
are the most affected. In this study, CMTs were most common in mixed-breed dogs, followed
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by poodles. This is because many mixed-breed and poodle dogs were routinely treated at the
VH-UFRRJ.

Middle-aged to older animals are cited as the most predisposed, with an average age of 10/11
years (Daleck et al, 1998; EZerskyté et al., 2011; Oliveira Filho et al.,, 2010; Pastor et al., 2018;
Toribio et al., 2012;). In this study, the average age was 10 years, and the age range varied from
4-16 years, similar to those reported in previous literature (Al-Mansour et al., 2018; Cassali et al,,
2014; Daleck et al., 1998; MacPhail, 2014; Oliveira Filho et al,, 2010; Pastor et al., 2018).

In this study, unlike those reported by Pastor et al. (2018) and Vascellari et al. (2009), no
positive correlation was observed between the patients' age at the time of diagnosis and the
malignancy of the tumors, consistent with the results of Salas et al. (2015). These discrepancies
may be explained by the smaller sample size and the low percentage of benign mammary tumors
observed in our study.

According to the literature, animals castrated before the first season have a minimal chance
of developing mammary cancer (0,5%); however, the level rose to 8% when dogs were spayed
before the second season, with no protective effect on the risk of developing malignant
mammary tumors when spayed after the second season (Beaudu-Lange et al.,, 2021; Gray et al,,
2020; Schneider et al., 1969;). The largest blood supply to the mammary glands in the estrogen
phase is thought to alter the immune response and cell multiplication (Fergusson, 1985). In
this study, most female dogs with breast tumors were either intact or neutered after the second
estrus, consistent with the data described in the literature. However, a single animal developed
mammary tumor even after being castrated after the first estrus, suggesting that besides the
hormonal influence, there are other predisposing factors, such as obesity (Sonnenschein et al,,
1991) and diet (Pérez Alenza et al,, 1998).

Reproduction is a contributing factor in the development of CMT. Daleck et al. (1998) reported
that of the 23 female dogs with a mammary tumor treated at the Veterinary Hospital of Paulista
State University in Jaboticabal, more than 78% had reproduced at least once in their lifetime,
and half of them had reproduced more than once. According to these authors, the long follicular
phase in the female estrous cycle predisposes to breast cancer development when analyzing the
effects of steroids on etiopathogenesis. These findings differ from those in this study, as only
32% of the animals had reproduced, and most did so only once. In addition, only 11 animals used
contraceptives, and 30% had at least one pseudocyesis in the reproductive phase, suggesting
that reproductive disorders have little influence on triggering the disease. In addition, it is worth
mentioning that most of the owners of the animals that are treated at the VH-UFRRJ had low
education and difficulty understanding and evaluating issues such as pseudocyesis and heat.
Furthermore, many of the animals are raised as backyard animals, which often makes it difficult
for the owner to assess reproductive issues.

Consistent with the results of Misdorp (2002), EZerskyte et al. (2011) and Toribio et al. (2012),
inguinal breasts (79%) were the most affected in this study. According to Misdorp (2002), these
glands are most affected by a large amount of parenchyma, predisposing proliferative changes
triggered by hormones.

In the TNM classification system of malignant tumors, the level IIl stage was higher than others
(39%), as Toribio et al. (2012) observed. This may berelated to the fact that the VH-UFRRJ provides
care mostly to alow-income public, which often takes longer to seek veterinary medical services
for their animals. This could explain the slightly more advanced clinical evolution of the disease.

According to the histopathological classification, approximately 62% of the patients had some
type of malignant tumor, with adenocarcinomas (a complex carcinoma) being the majority.
Toribio et al. (2012) found a lower frequency of malignancy (39.8%)in dogs treated at the Veterinary
Hospital of the Federal University of Bahia, Salvador; however, according to Fergusson (1985),
Misdorpetal. (1999),and Lana et al. (2007), the malignant characteristics vary in 50-60% of breast
tumors, suggesting that the malignancy rate found in this study is within the expected range.
This level of existence can be justified by the late stage of tumor removal, the high number of
intact females, and the older age of the spayed animals. Canadas et al. (2019) observed in their
study that the most common histopathological type of malignant breast tumors is complex
carcinoma, as observed in this study.
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The largest tumors were diagnosed as malignant, which is similar to the data reported by
Ferreira et al. 2009). Of the 191 histologically evaluated tumors, 63% were smaller than 3 cm;
however, statistically, there was a strong association between larger tumor size and malignancy in
this study, similar to previous literature (Ferreira et al., 2009; Peleteiro, 1994; Toribio et al., 2012),
suggesting that the larger the tumor, the greater the chance of malignancy.

Sorenmo et al. (2009), comparing tumor size and histological type, concluded that the risk
of malignancy increases as the tumor diameter increases and that nodules >3 cm are 70%
likely to be malignant. In addition, large, fast-growing, adhered, ulcerated tumors with areas of
necrosis or involvement of adjacent skin planes are associated with a poor prognosis and shorter
survival time (Peleteiro, 1994; Toribio et al., 2012). In this study, almost all animals that died of a
possible mammary tumor had nodules larger than 4 cm, except for one animal diagnosed with
inflammatory carcinoma, whose nodule was only 1.5 cm.

The median survival of animals with mammary cancer and metastasis at diagnosis is 5 months
and 20 months for animals without metastasis (De Nardi et al., 2016). In contrast, there are reports
of female dogs that underwent surgery and chemotherapy treatment, with a survival of > 360
days (Daleck et al., 1998). In this study, the average survival was 6.5 months, and chemotherapy
was performed in only three animals since most owners chose not to or did not return after
surgical excision of the tumor. This study analyzed the clinical and epidemiological characteristics
of CMTs for a better understanding of the disease’s development, thereby contributing to its
diagnosis, treatment, and prevention.

Conclusion

Of all the analyses performed in this study, the most prominent was the correlation between
tumor size and the degree of malignancy. Therefore, it is possible to conclude that tumors >3 cm
are more likely to be malignant.
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