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Abstract

1

Background: Mammary tumors are common in dogs and cats. They are models for investigating
20

carcinogenesis and designing treatment protocols that benefit human beings. Senescence, sex,
and reproductive status impact the development of such neoplasms.
Objectives: In Iran's absence of a national animal tumor registry, the present study determines
clinicopathological and epidemiological aspects of canine and feline mammary tumors in referral
cases of four veterinary practices across Tehran from 2020 to 2022. Here, the incidence and
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types of canine and feline mammary tumors will be described, in addition to sex, reproductive
status, age, breed, the affected mammary gland(s), grades, lymphatic invasion, and lymph node
metastases.
Methods: All canine and feline patients with masses in the mammary gland region were
considered in this study. The resected tumors and occasional lymph nodes were macroscopically

30

scrutinized.

Hematoxylin-Eosin

slides

were

reviewed

by

light

microscopy

and

immunohistochemistry was utilized when necessary.
Results: Of the 76 dogs and eight cats, 100% were females, and the majority were intact. Most
patients were 10-11 years old. Purebreds were the most frequent referrals. In some patients, more
than one mammary gland had developed neoplasm, i.e., 141 affected glands in 76 bitches and
35

nine affected glands in eight queens. Tumors were presented in both chains, and even on the
ventral midline, with an increased preponderance of caudally located glands. Thus, the caudalmost glands, i.e., inguinal and caudal abdominal glands, constituted 31.2% and 66.7% of the
affected glands in bitches and queens, respectively. Intraductal papillary carcinoma (17%) and
complex carcinoma (16.3%) had the highest incidence in dogs. The most commonly observed
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lesions in cats were lobular hyperplasia with atypia, and duct ectasia, each encompassing 22.3%
2

of the affected glands. Most canine neoplasms were grade I (90.3%), while grade II neoplasms
had the highest incidence in cats (50%). Lymphatic invasion and lymph node metastases were
seen in canine anaplastic carcinoma, solid carcinoma, and complex carcinoma, as well as feline
comedocarcinoma and tubular carcinoma.
45

Conclusion: The risk of developing malignant tumors increases as the individuals age, and
generally, caudally located mammary glands in intact purebred females are at increased risk.
Moreover, anaplastic carcinomas must be precisely examined, both clinically and
histopathologically, for lymph node metastases.
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Introduction
In recent years, improved health care and hygiene have increased longevity in
humans and animals, hence increasing the risk of neoplasms, as they are most
55

commonly seen in middle-aged to old individuals (Goldschmidt et al., 2017;
Nadhiya et al., 2020). Mammary gland tumors are one of the most frequently
detected neoplasms in companion dogs, cats, and humans (Vascellari et al., 2016;
Goldschmidt et al., 2017; Noury et al., 2020; Hameed et al., 2022; Abdulhussain
Fadhil et al., 2022). They encompass roughly more than half of the neoplastic
3
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diseases in female dogs, making them the most frequent neoplasm in bitches
(Goldschmidt et al., 2011; Varallo et al., 2019; Nadhiya et al., 2020; Devarathnam
et al., 2021). In addition to senescence, sex and reproductive status also
significantly impact the development of these particular neoplasms as they are
most common in intact females, with a higher incidence in bitches than in queens
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(Argyle et al., 2008; Goldschmidt et al., 2017). After the third heat cycle, delayed
ovariectomy does not remarkably inhibit mammary tumor development
(Goldschmidt et al., 2017; Varallo et al., 2019). Additional risk factors, such as
genetic predisposition of certain breeds, progestin prescription, imbalanced diet,
obesity, environmental pollution, and radiation, significantly impact tumor
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development (Goldschmidt et al., 2017; Nadhiya et al., 2020). Mammary gland
tumors' heterogeneity implies histopathological and behavioral diversity (Varallo
et al., 2019, Devarathnam et al., 2021). Tumors of this glandular structure are
composed of hyperplastic, dysplastic, benign, or malignant conditions of its
epithelial and mesenchymal components (Goldschmidt et al., 2011).
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In Iran's absence of a national animal tumor registry, this study provides
information on the incidence and types of canine and feline mammary gland
tumors in a defined population of pet cats and dogs in Tehran. Other

4

epidemiological aspects, such as sex, reproductive status, age, breed, and the
affected mammary gland(s), will also be described.
80

Materials and methods
Four veterinary clinics and hospitals were chosen across Tehran. All canine and
feline patients presenting tumors of the mammary gland region were included in
this study from 2020 to 2022. The tumors were carefully inspected for their site,
size, shape, structure, color, consistency, and involvement of the underlying tissues
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and sentinel lymph node(s) if excised. The resected mammary masses, and
occasional lymph nodes, were also scrutinized and photographed by the
pathologists. Then samples were fixed in 10% neutral buffered formalin.
Following the routine tissue processing, 5 m sections were obtained and stained
with
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hematoxylin

and

eosin

(H&E)

technique.

When

necessary,

immunohistochemistry was utilized for a more precise evaluation. The malignant
tumors were graded using a modified Elston and Ellis grading system for canine
mammary gland tumors (CMTs) (Peña et al., 2012). A novel grading system
introduced by Mills et al. (2015) was utilized for feline mammary carcinomas.
Results

5
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Samples of 76 canine and eight feline patients were received throughout 20202022. All tumors were examined histologically.
1. Sex
Although no gender restriction was considered in this study, all 84 referred patients
were females.
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2. Reproductive status
Of the 76 canine patients, the majority 43 (56.6%) were intact, 32 (42.1%) were
spayed after the 3rd heat cycle, and only one (1.3%) was ovariectomized before the
3rd heat cycle. Among the feline patients, seven (87.5%) were intact, and one queen
was spayed after its 3rd cycle (12.5%) (Table 1).
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3. Age
The age group of 10-11 years had the highest incidence of mammary gland tumors
in both canine and feline patients (Figure 1), with 15 (19.7%) and two (25%)
affected individuals, respectively. The mean age of malignancy was 10 years in
dogs and 11 years in cats.
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4. Breed

6

Among the various canine breeds (68 purebreds and eight mongrels), Terriers had
the highest incidence, encompassing almost %31.5 of the patients (Figure 2). In the
feline group, most referred patients were Persian cats, with %75 of the referred
cats.
115

5. Involved glands
A total of 141 glands were received from the 76 dogs, and nine glands were
excised from the eight feline patients. All specimens revealed macroscopic and/or
microscopic lesions.
5.1 Location of tumor

120

Within the canine group, 29 (38.2%) patients had developed tumors on the right
side, 32 (42.1%) on the left side, and 14 (18.4%) on both sides. Only in one case
(1.3%), the tumor was presented on the ventral midline. The highest involvement
incidence was noted in the inguinal pair (31.2%), followed by the caudal
abdominal pair (27.7%), cranial abdominal pair (19.1%), caudal thoracic pair
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(12.8%), and cranial thoracic pair (9.2%). In the feline patients, four (50%) had
developed tumors on the right side, two (25%) on the left side, one (12.5%) on
both sides, and one (12.5%) on the ventral midline. The maximum incidence of
lesions was noted in the caudal abdominal pair (66.7%), followed by the cranial
7

abdominal pair (22.2%), while cranial thoracic was less affected (11.1%), and no
130

tumor was observed in caudal thoracic glands (Figure 3).
5.2 Number of involved glands in each individual
In the canine group, the number of submitted and affected glands in each
individual ranged from one to eight, with the preponderance of involvement of
only one gland (47 dogs). The number varied from one to two glands in the cats,
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with a similar preponderance of a single gland involvement (7 cats) (Figure 4).
Interestingly multiple tumors were seen exclusively in patients that were either
intact or spayed after their 3rd heat cycle/ six months of age, i.e., 29/75 dogs
(38.6%) and 1/7 cats (14.2%).
6. Histologic characteristics
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A total of 32 various pathologic conditions were diagnosed in the 150 submitted
mammary glands (Figure 5). Some glands showed more than one distinct
histopathologic diagnosis. The lesions were composed of malignant neoplasms
(113 in dogs (80%) and six in cats (66.7%)), benign neoplasms (10 in dogs (7%)
and one in cats (11.2%)), and hyperplastic/dysplastic conditions (25 in dogs
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(17.8%) and five in cats (55.6%)). Of the 30 different lesions diagnosed in 141
glands in canine patients, intraductal papillary carcinoma (Figure 6) had the
8

highest incidence with 24 (17%). Complex carcinoma (Figure 7) had the secondhighest incidence with 23 (16.3%) affected glands, followed by Carcinoma- mixed
type with 20 (14.1%) neoplastic glands (Figure 8). In feline patients, the most
150

observed lesions were lobular hyperplasia with atypia, and duct ectasia, each with
2 (22.3%) affected glands. In five dogs and two cats, more than one histologic
lesion was seen within each gland. A combination of lobular hyperplasia with
atypia and epitheliosis was diagnosed in a 12-year-old intact Terrier. Concurrent
tubulopapillary carcinoma and suppurative mastitis were seen in a 9-year-old intact
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Siberian Husky. Intraductal papillary carcinoma was associated with lobular
hyperplasia with atypia in a 5-year-old Docker spayed after its 3rd heat cycle. Duct
ectasia and intraductal papillary adenoma were simultaneously observed in an 11year-old Terrier spayed after its 3rd heat cycle. An 8-year-old Terrier, spayed after
its 3rd heat cycle, suffered from duct ectasia with dysplastic alterations. In two cats,

160

a 3-year-old Persian and a 15-year-old domestic shorthair (DSH), duct ectasia was
seen accompanied by lobular hyperplasia with atypia and tubulopapillary
carcinoma, respectively. This heterogeneity was also observed between different
glands of the same individual (13 dogs and one cat), i.e., neoplastic glands
presented various neoplasms.
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7. Grades
9

Within the diagnosed neoplasms in the canine group, 102 malignancies were grade
I (90.3%), 7 were grade II (6.2%), and 4 were grade III (3.5%). Within the feline
patients, two neoplasms were grade I (33.4%), three were grade II (50%), and one
was grade III (16.6%).
170

8. Lymphatic invasion and lymph node metastases
In the canine patients, all three anaplastic carcinomas (Grade III), one solid
carcinoma (Grade III), and one complex carcinoma (Grade I) had developed
lymphatic invasions and lymph node metastases. Within the feline patients, the
lymphatic invasion was seen in one comedocarcinoma (Grade III) and one tubular
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carcinoma (Grade II).
Discussion
There are several known risk factors for mammary gland tumors. Epidemiological
studies help determine the importance of these factors in different geographical
areas and their direct or indirect role in tumor development. The provided data can
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also benefit tumor prevention and decrease tumor incidence by establishing
reproductive health guidelines for domestic animals. Moreover, the frequency of
mammary gland tumors may differ depending on the geographical location and
time of the study. Breed popularity, dietary habits, environmental factors, and
10

carcinogen exposure levels may be unique to each geographical area (Devarathnam
185

et al., 2021).
The well-known mitogenic role of estrogen and progesterone predisposes females
to mammary gland neoplasms (Salas et al., 2015; Nadhiya et al., 2020,
Devarathnam et al., 2021). In the present study, all tumors were received from
bitches and queens. This observation is in agreement with earlier reports (Zatloukal
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et al., 2005; García et al., 2019; Nadhiya et al., 2020; Noury et al., 2020;
Devarathnam et al., 2021). Patel et al. (2019), Šoštarić-Zuckermann et al. (2013),
and Saba et al. (2007) have recorded few mammary gland tumors, being usually
benign, in male dogs. It has now become clear that ovariectomy significantly
decreases the risk of mammary gland neoplasm development if performed before
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the first heat cycle. This beneficial effect can still be attained, but to a much lesser
extent, if dogs are ovariectomized before their second and third heat cycles.
Ovariectomy after the third heat cycle does not decrease the risk of mammary
gland neoplasm development compared to intact individuals (Salas et al., 2015;
Goldschmidt et al., 2017). Ovariohysterectomy of cats before six months of age
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has proven to reduce the risk of mammary gland malignancies by 91%. Spaying
before one year of age is also protective by 86% (Overley et al., 2005). In both
canine and feline patients, intact animals had the highest incidence of mammary
11

gland neoplasms, followed by those spayed after their third heat cycle. Only one
dog, spayed before its third heat, had developed a mammary gland tumor, and the
205

neoplasm was benign. This finding is in harmony with the results of previous
studies (Hemanth et al., 2015; Sahabi et al., 2015; Salas et al., 2015; Goldschmidt
et al., 2017; Nadhiya et al., 2020; Devarathnam et al., 2021; Gedon et al., 2021).
Additionally, Nadhiya et al. (2020) have recorded mammary gland tumors
exclusively in intact bitches. In the present study, only intact individuals or those
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who were spayed after the appropriate age had developed multiple mammary gland
tumors and this is in agreement with the findings of a recent study on 625 dogs
(Gedon et al., 2021).
The malignancy rate has not been the same in different studies on CMTs, with a
wide range of 20-80% (Goldschmidt et al., 2017). In the present study, 80% of the
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submitted canine specimens were malignant. This higher incidence is in harmony
with that estimated previously (Zatloukal et al., 2005; Šoštarić-Zuckermann et al.,
2013; Pastor et al., 2018; Patel et al., 2019; Silva et al., 2019; Nadhiya et al.,
2020). In contrast, a study conducted in Korea reported a higher incidence of
benign CMTs compared to malignant ones (Kim et al., 2009). The incidence of
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benign and malignant CMTs was seen almost equally in a study (Salas et al.,
2015).
12

The incidence of hyperplastic/ dysplastic changes was higher than benign
neoplasms and lower than malignant ones, which is in contrast to the findings
reported by Zatloukal et al. (2005). Intraductal papillary carcinoma had the highest
225

incidence in dogs, followed by complex carcinoma and carcinoma- mixed type.
Nadhiya et al. (2020) have reported carcinoma- mixed type as the third most
frequent malignant neoplasm. In a study, complex carcinoma has been reported as
the second most frequent mammary gland neoplasm (Ežerskytė et al., 2011),
precisely the same as the present study’s findings. Conversely, benign mixed
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mammary gland tumor was the most frequently observed neoplasm in a previous
study (Kim et al., 2009). In the present study, only one case of benign mixed
mammary gland tumor was recorded. Also, most malignant neoplasms were of
epithelial origin, which is consistent with previous workers (Sorenmo et al., 2009).
Intra-glandular and inter-glandular heterogenicity were noted in the canine and
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feline patients in the present study, which is consistent with the findings of the
aforementioned researchers (Sorenmo et al., 2009; Hemanth et al., 2015). In a
study conducted in Poland, cats were most commonly affected by malignant
mammary tumors (Ciaputa et al., 2013), which is in contrast to the present study’s
findings, where duct ectasia and lobular hyperplasia with atypia were the most
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frequently encountered lesions. In our research, dogs and cats were most affected
in the age group of 10-11 years. Malignancy was found at the mean age of 10 in
13

dogs and 11 in cats, which is in harmony with the findings of Zatloukal et al.
(2005) and Kim et al. (2009). It has been stated that dogs younger than two seldom
develop mammary gland tumors (Zatloukal et al. 2005). This is in agreement with
245

our findings since the youngest dogs were in the age group of 4-5 years, and the
youngest cats were 3-4 years old. Also, Noury et al. (2020) have observed
mammary gland tumors as the most frequent neoplasm in middle-aged to old dogs,
and Nadhiya et al. (2020) reported the highest occurrence in the age group of 9-12.
Another interesting trend is the increasing number of affected bitches from five to
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12 years old, peaking at 10-12 years, and then decreasing in older ages (Zatloukal
et al., 2005; Pastor et al., 2018). In the present study, the peak incidence was in the
age group of 10-11 years, and there was a slight increase in the 12-13 years age
group. Otherwise, the overall pattern was similar. In a study conducted by
Ežerskytė et al. (2011), only 4% of the affected dogs were in the age group of 1-5
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years old. Various breed-wise incidences have been reported. Spitz (Devarathnam
et al., 2021), poodle (Zatloukal et al., 2005; García et al., 2019; Silva et al., 2019),
Labrador (Nadhiya et al., 2020), Maltese (Kim et al., 2009), and German Shepherd
(Patel et al., 2019) have been introduced as the most affected canine breeds by
earlier researchers. However, Spitz was the second most affected breed in the
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present study, which is relatively in agreement with the aforementioned workers.
Another study has reported mammary gland tumors as the most frequent tumor in
14

all breeds, except for Rottweiler and the Pekinese, in which skin and bone tumors
are the most frequent, respectively (Noury et al., 2020). It is worthwhile to mention
that breed popularity has a direct impact on the incidence of documented
265

mammary gland tumors among various breeds. In the present study, Terriers and
Persian cats had the highest incidence of mammary gland tumors, but this also
reflects that these breeds are particularly favorite in Iranian families. However, our
study highlights a higher incidence in purebred dogs and cats compared to
mongrels, which is consistent with findings of previous studies (Zatloukal et al.,
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2005; Hemanth et al., 2015; Sahabi et al., 2015; Silva et al., 2019; Nadhiya et al.,
2020; Devarathnam et al., 2021), and indicates a remarkable predisposition of
purebred dogs as has previously been stated (Dorn et al. 1968). This finding
contrasts papers published in Mexico (Salas et al., 2015; García et al., 2019) and
Spain (Pastor et al., 2018). In the majority of cases, only a single gland was
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involved, i.e., 61.8% of dogs (47/76) and 87.5% of cats (7/8). This result is in
correspondence with earlier reports (Nadhiya et al., 2020) but in contrast to a study
conducted in 2009 (Sorenmo et al., 2009), where 100% of the involved dogs were
intact. In our study, the left-side mammary chain was most affected in the canine
group. That is similar to earlier reports on dogs (Nadhiya et al., 2020) but in
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contrast to what was reported by Hemanth et al. (2015). Within the canine group,
the highest involvement was seen in the inguinal mammary glands, with a gradual
15

decrease moving cranially to caudal abdominal, cranial abdominal, caudal thoracic,
and cranial thoracic glands. This is similar to that reported by Hemanth et al.
(2015), Silva et al. (2019), Nadhiya et al. (2020), and Devarathnam et al. (2021).
285

In a study conducted in Lithuania, Ežerskytė et al. (2011) reported a higher
incidence of CMTs in the caudal abdominal glands compared to the inguinal
glands. It is worth noting that the caudal abdominal glands have been observed to
be the most affected gland by Patel et al. (2019). Generally, the propensity of
caudally located glands has been attributed to the fact that caudal glands are more
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exposed to trauma compared to the cranial ones (Runnells et al., 1965).
Interestingly, in a study of 36 dogs with CMTs, none had developed tumors in the
cranial and thoracic glands (Devarathnam et al., 2021).
Conclusion
Canine mammary gland tumors are exceptional models that provide insights into
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carcinogenesis and treatment, being beneficial for dogs as well as human beings
(Sorenmo et al., 2009; Elahirad et al., 2021). The risk of developing malignant
CMTs increases as the individuals age, and generally, caudally located mammary
glands in intact purebred females are at increased risk. Moreover, ovariectomized
companion animals are less likely to develop multiple mammary gland tumors.

300
16

Acknowledgments:
The authors would like to thank Dr. Yashar Rafiei, Dr. Vahid Shahbazi, Dr.
Alireza Shahmir, and Dr. Dina Sarkesh for their support. Pet owners participating
in this research are sincerely thanked for their cooperation.
305

Conflict of interest:
The authors declare no conflict of interest.

310

References:
Abdulhussain Fadhil, A., Abdul Hussein, H., Jawad, M., Khaled Younis
Albahadly, W., S Hussein, A., Abed Jawad, M., ... & Jalil Obaid, A. (2022).
315

Identify breast cancer risk factors using the Gail assessment model in Iraq.
Archives of Razi Institute, 77(5), 1901-1907.

17

Argyle, DJ., Turek, MM., MacDonald V. (2008). Canine and Feline Mammary
Tumors. In: Decision Making in Small Animal Oncology. Argyle, DJ., Brearley,
MJ., Turek, MM. (eds.). (1st ed.). John Wiley & Sons, Inc, USA. p. 327-336.
320

Ciaputa, R., Kandefer-Gola, M., Nowak, M., Madej, JA. (2013). Prevalence of
tumours in domestic animals in the lower silesia (Poland) in 2009-2011. BulletinVeterinary Institute in Pulawy, 57, 53-59. DOI: 10.2478/bvip-2013-0010
Devarathnam, J., Suresh Kumar, RV., Bharathi, S., Anand Kumar, A., Jagapathi
Ramayya, P. (2021). Epidemiological studies of canine mammary gland tumors.

325

The Pharma Innovation Journal, 10(7), 13-17.
Dorn, CR., Taylor, DON., Schneider, R., Hibbard, HH., Klauber, MR. (1968).
Survey of Animal Neoplasms in Alameda and Contra Costa Counties, California.
II. Cancer Morbidity in Dogs and Cats From Alameda County. Journal of the
National Cancer Institute, 40(2), 307–318. https://doi.org/10.1093/jnci/40.2.307.

330

PMID: 5694272
Elahirad, E., Sasani, F., Khosravi, A., Gharagozlou MJ., Khanbarari, F. (2021).
Evaluation of Cytokeratin 7 Expression in Different Mammary Gland Neoplasms.
Iranian

Journal

of

Veterinary

Medicine,

https://dx.doi.org/10.22059/ijvm.2020.295956.1005052
18

15(1),

56-67.

335

Ežerskytė, A., Zamokas, G., Grigonis, A., Juodžiukynienė, N. (2011). The
retrospective analysis of mammary tumors in dogs. Veterinarija Ir Zootechnika,
53(75).
García, E., Alpízar, A., Fajardo, R., Córdova, D., Pérez, L., Martínez, S. (2019).
Epidemiology of tumors in dogs in the capital of the state of Mexico from 2002-

340

2016. Arquivo brasileiro de medicina veterinária e zootecnia, 71(4), 1085-1092.
https://doi.org/10.1590/1678-4162-10534
Gedon, J., Wehrend, A., Kessler, M. (2021). Ovariectomy reduces the risk of
tumour development and influences the histologic continuum in canine mammary
tumours.

345

Veterinary

and

Comparative

Oncology,

20(2),

476-483.

https://doi.org/10.1111/vco.12793
Goldschmidt, M., Peña, L., Rasotto, R., Zappulli, V. (2011). Classification and
Grading of Canine Mammary Tumors. Veterinary Pathology, 48(1), 117-131.
https://doi.org/10.1177/0300985810393258. PMID: 21266722
Goldschmidt, MH., Peña, L., Zappulli, V. (2017). Tumors of the Mammary

350

Gland. In: Tumors in Domestic Animals. Meuten, DJ.(eds.). (5th ed.) John Wiley &
Sons, Inc., USA. p. 723-765.

19

Hameed, B. H., Abdulsatar Al-Rayahi, I., & Muhsin, S. S. (2022). The
Preoperative Serum Levels of the Anaphylatoxins C3a and C5a and Their
Association with Clinico-Pathological Factors in Breast Cancer Patients. Archives
355

of Razi Institute, 77(5), 1873-1879.
Hemanth, I., Kumar, R., Varshney, KC., Nair, MG., Kumar, BR., Sivakumar,
M., Thanislass, J. (2015). Epidemiological and clinical studies on canine mammary
tumors. The Indian Journal of Veterinary Research, 24(1), 11-14.
Kim, YH., Ahn, NK., Roh, IS., Yoon, BI., Han, JH. (2009). Retrospective

360

Investigation of Canine Skin and Mammary Tumors in Korea. Journal of
Veterinary Clinics, 26(6), 556-562.
Mills, SW., Musil, KM., Davies, JL., Hendrick, S., Duncan, C., Jackson, ML.,
Kidney., B., Philibert, H., Wobeser, BK., Simko, E. (2015). Prognostic value of
histologic grading for feline mammary carcinoma: A retrospective survival

365

analysis.

Veterinary

Pathology,

52(2),

238-249.

https://doi.org/10.1177%2F0300985814543198. PMID: 25060990
Nadhiya, C., Nair MG., Kumar, R., Lakkawar, AW., Uma, S., Alphonse, RMD.
(2020) Occurrence and pathology of canine mammary neoplasms- A prospective
study citation. Journal of Entomology and Zoology Studies, 8(4), 1498-1503.
20

Noury, S., Bouayad, H., Tligui, N., Azrib, R. (2020). A retrospective study on

370

frequency of canine tumors at the Veterinary Teaching Hospital in Rabat
(Morocco). Moroccan Journal of Agricultural Sciences, 1(1), 34-38.
Overley, B., Shofer, FS., Goldschmidt, MH., Sherer, D., Sorenmo, KU. (2005).
Association between Ovarihysterectomy and Feline Mammary Carcinoma. Journal
375

of

Veterinary

Internal

Medicine,

19(4),

560–563.

doi:

10.1892/0891-

6640(2005)19[560:aboafm]2.0.co;2. PMID: 16095174.
Pastor, N., Caballé, NC., Santella, M., Luis Javier Ezquerra, LJ., Tarazona, R.,
Duran, E. (2018). Epidemiological study of canine mammary tumors: age, breed,
size and malignancy. Australian Journal of Veterinary Science, 50, 143-147.
380

https://doi.org/10.1111/vco.12603. PMID: 32336005
Patel, MP., Ghodasara, DJ., Raval, SH., Joshi, BP. (2019). Incidence, Gross
Morphology, Histopathology and Immunohistochemistry of Canine Mammary
Tumors. The Indian Journal of Veterinary Sciences and Biotechnology, 14(4), 4044. https://doi.org/10.21887/ijvsbt.14.4.11

385

Peña L., De Andrés PJ., Clemente M., Cuesta P., Pérez-Alenza MD. (2012)
Prognostic value of histological grading in noninflammatory canine mammary
carcinomas in a prospective study with two-year follow-up: relationship with
21

clinical and histological characteristics. Veterinary Pathology, 50(1), 94-105. doi:
10.1177/0300985812447830. PMID: 22688585.
390

Runnells, RA., Monlux, WS., Monlux, AW. (1965) Principles of Veterinary
Pathology. (7th ed.) Scientific Book Agency, Calcutta, India.
Saba, CF., Rogers, KS., Newman, SJ., Mauldin, GE., Vail, DM. (2007).
Mammary Gland Tumors in Male Dogs. Journal of Veterinary Internal Medicine,
21,

395

1056–1059.

https://doi.org/10.1892/0891-

6640(2007)21[1056:mgtimd]2.0.co;2. PMID: 17939564
Sahabi, K., Selvarajah, GT., Noordin, MM., Sharma, RSK., Dhaliwal, GK.,
(2015). Retrospective histopathological study of canine mammary gland tumours
diagnosed from 2006 – 2012 in university putra Malaysia. Journal of Veterinary
Malaysia, 27(1), 1-6.

400

Salas, Y., Márquez, A., Diaz, D., Romero, L. (2015). Epidemiological Study of
Mammary Tumors in Female Dogs Diagnosed during the Period 2002-2012: A
Growing

Animal

Health

Problem. PLoS

One,

10(5),

e0127381.

doi:

10.1371/journal.pone.0127381. PMID: 25992997.
Silva, HC., Oliveira, AR., Horta, RS., Rassele Merísio, AC., de Sena, BV.,
405

Carlos de Souza, MC., Flecher, MC. (2019). Epidemiology of Canine Mammary
22

Gland Tumours in Espírito Santo, Brazil. Acta Scientiae Veterinariae, 47(1).
https://doi.org/10.22456/1679-9216.89901.
Sorenmo, KU., Kristiansen, VM., Cofone, MA., Shofer, FS, Breen, AM.,
Langeland, M., Mongil, CM., Grondahl, AM., Teige, J., Goldschmidt, MH. (2009).
410

Canine mammary gland tumours; a histological continuum from benign to
malignant; clinical and histopathological evidence. Veterinary and Comparative
Oncology,

7(3),

162–172.

https://doi.org/10.1111/j.1476-5829.2009.00184.x.

PMID: 19691645
Šoštarić-Zuckermann, IC., Severin, K., Hohšteter, M., Artuković, B., Beck, A.,
415

Kurilj, AG., Sabočanec, R., Džaja, P., Grabarević, Ž. (2013). Incidence and types
of canine tumours in Croatia. VETERINARSKI ARHIV, 83(1), 31-45.
Varallo, GR., Gelaleti, GB., Maschio‑Signorini, LB., Moschetta, MG., Lopes,
JR., De Nardi, AB., Tinucci‑Costa, M., Rocha, RM., De Campos Zuccari, DAP.
(2019). Prognostic phenotypic classification for canine mammary tumors.

420

Oncology letters, 18, 6545-6553. https://doi.org/10.3892%2Fol.2019.11052.
PMID: 31807173
Vascellari, M., Capello, K., Carminato, A., Zanardello, C., Baioni, E., Mutinelli,
F. (2016). Incidence of mammary tumors in the canine population living in the
23

Veneto region (Northeastern Italy): Risk factors and similarities to human breast
425

cancer.

Preventive

Veterinary

Medicine,

126,

183-189.

http://dx.doi.org/10.1016/j.prevetmed.2016.02.008. PMID: 26948297
Zatloukal, J., Lorenzová, J., Tich F., Neâas, A., Kecová, H., Kohout, P. (2005).
Breed and Age as Risk Factors for Canine Mammary Tumours. Acta Veterinaria
Brno, 74, 103-109.
430

435

ﺗﻨﻮع ﻛﻠﻴﻨﻴﻜﻮﭘﺎﺗﻮﻟﻮژﻳﻚ و ﺟﻨﺒﻪﻫﺎي اﭘﻴﺪﻣﻴﻮﻟﻮژﻳﻚ ﺗﻮﻣﻮرﻫﺎي ﭘﺴﺘﺎﻧﻲ ﺳﮓ و ﮔﺮﺑﻪ در
(2020 – 2022) ﺗﻬﺮان

24

3

دﻳﺒﺎ ﮔﻠﭽﻴﻦ ،1ﻓﺮﻫﻨﮓ ﺳﺎﺳﺎﻧﻲ ،*،1ﻣﻴﺮﺳﭙﻬﺮ ﭘﺪرام ،2زﻫﺮه ﺧﺎﻛﻲ

 1ﮔﺮوه ﭘﺎﺗﻮﻟﻮژي داﻧﺸﻜﺪه داﻣﭙﺰﺷﻜﻲ داﻧﺸﮕﺎه ﺗﻬﺮان ،ﺗﻬﺮان ،اﻳﺮان
2
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ﮔﺮوه ﺟﺮاﺣﻲ و رادﻳﻮﻟﻮژي داﻧﺸﻜﺪه داﻣﭙﺰﺷﻜﻲ داﻧﺸﮕﺎه ﺗﻬﺮان ،ﺗﻬﺮان ،اﻳﺮان

 3ﮔﺮوه ﺑﻴﻤﺎريﻫﺎي داﺧﻠﻲ داﻧﺸﻜﺪه داﻣﭙﺰﺷﻜﻲ داﻧﺸﮕﺎه ﺗﻬﺮان ،ﺗﻬﺮان ،اﻳﺮان
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زﻣﻴﻨﻪ ﻣﻄﺎﻟﻌﻪ :ﺗﻮﻣﻮرﻫﺎي ﭘﺴﺘﺎﻧﻲ در ﺳﮓ و ﮔﺮﺑﻪ ﺷﺎﻳﻊاﻧﺪ .اﻳﻦ ﺗﻮﻣﻮرﻫﺎ ﻣﺪلﻫﺎﻳﻲ ﺑﺮاي ﺑﺮرﺳﻲ ﺳﺮﻃﺎنزاﻳﻲ و
ﻃﺮاﺣﻲ ﭘﺮوﺗﻜﻞﻫﺎي درﻣﺎﻧﻲ ﺑﺮاي اﻧﺴﺎناﻧﺪ .ﭘﻴﺮي ،ﺟﻨﺴﻴﺖ و وﺿﻌﻴﺖ ﺑﺎروري ﺑﺮ اﻳﺠﺎد ﭼﻨﻴﻦ ﻧﺌﻮﭘﻠﺎﺳﻢﻫﺎﻳﻲ
ﺗﺄﺛﻴﺮﮔﺬار اﺳﺖ.

ﻫﺪف :در ﻏﻴﺎب ﺳﺎزوﻛﺎر ﻣﻠﻲ ﺛﺒﺖ ﺗﻮﻣﻮرﻫﺎي ﺣﻴﻮاﻧﺎت در اﻳﺮان ،ﭘﮋوﻫﺶ ﺣﺎﺿﺮ ﺟﻨﺒﻪﻫﺎي ﺑﺎﻟﻴﻨﻲ-ﭘﺎﺗﻮﻟﻮژﻳﻚ و
اﭘﻴﺪﻣﻴﻮﻟﻮژﻳﻚ ﺗﻮﻣﻮرﻫﺎي ﭘﺴﺘﺎن ﺳﮓﻫﺎ و ﮔﺮﺑﻪﻫﺎ را در ﭼﻬﺎر ﻣﺮﻛﺰ درﻣﺎﻧﻲ داﻣﭙﺰﺷﻜﻲ در ﺗﻬﺮان از ﺳﺎل  2020ﺗﺎ
 2022ﺑﺮرﺳﻲ ﻣﻲ ﻛﻨﺪ .ﻓﺮاواﻧﻲ و اﻧﻮاع ﺗﻮﻣﻮرﻫﺎي ﭘﺴﺘﺎﻧﻲ ﺳﮓ و ﮔﺮﺑﻪ ﺑﺮرﺳﻲ ﺷﺪه و ﺑﻪ ﺟﻨﺴﻴﺖ ،وﺿﻌﻴﺖ ﺗﻮﻟﻴﺪ
ﻣﺜﻞ ،ﺳﻦ ،ﻧﮋاد ،ﻏﺪد ﭘﺴﺘﺎﻧﻲ آﺳﻴﺐ دﻳﺪه ،ﮔﺮﻳﺪ ،ﺗﻬﺎﺟﻢ ﻟﻨﻔﺎوي و ﻣﺘﺎﺳﺘﺎز ﺑﻪ ﻏﺪد ﻟﻤﻔﺎوي اﺷﺎره ﺧﻮاﻫﺪ ﺷﺪ.
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ﻣﻮاد و روش ﻛﺎر :ﺗﻤﺎﻣﻲ ﺳﮓﻫﺎ و ﮔﺮﺑﻪﻫﺎي داراي ﺗﻮدهاي در ﻧﺎﺣﻴﻪ ﭘﺴﺘﺎﻧﻲ وارد ﻣﻄﺎﻟﻌﻪ ﺷﺪﻧﺪ .ﺗﻮﻣﻮرﻫﺎي
ﺑﺮداﺷﺘﻪ ﺷﺪه و ﻏﺪد ﻟﻤﻔﺎوي ﺑﻪ ﺻﻮرت ﻣﺎﻛﺮوﺳﻜﻮﭘﻴﻚ ﺑﺮرﺳﻲ ﺷﺪﻧﺪ .در ارزﻳﺎﺑﻲ ﻣﻴﻜﺮوﺳﻜﻮپ ﻧﻮري ،از رﻧﮓآﻣﻴﺰي
ﻫﻤﺎﺗﻮﻛﺴﻴﻠﻴﻦ-اﺋﻮزﻳﻦ و درﺻﻮرت ﻧﻴﺎز اﻳﻤﻴﻮﻧﻮﻫﻴﺴﺘﻮﺷﻴﻤﻲ اﺳﺘﻔﺎده ﺷﺪ.
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ﻧﺘﺎﻳﺞ :از  76ﺳﮓ و ﻫﺸﺖ ﮔﺮﺑﻪ ﻣﻮرد ﺑﺮرﺳﻲ ،ﻫﻤﮕﻲ ﻣﺎده ﺑﻮدﻧﺪ و ﺑﻴﺸﺘﺮ ﻋﻘﻴﻢﻧﺸﺪه ﺑﻮدﻧﺪ .ﺑﻴﺸﺘﺮ ﺑﻴﻤﺎران -11
 10ﺳﺎﻟﻪ ﺑﻮدﻧﺪ .ﻧﮋادﻫﺎي ﺧﺎﻟﺺ ﺑﻴﺸﺘﺮﻳﻦ ﻣﻮارد را ﺗﺸﻜﻴﻞ ﻣﻲدادﻧﺪ .در ﺑﺮﺧﻲ از ﺑﻴﻤﺎران ،ﻧﺌﻮﭘﻠﺎﺳﻢ در ﺑﻴﺶ از ﻳﻚ
ﻏﺪه ﭘﺴﺘﺎﻧﻲ ﻣﺸﺎﻫﺪه ﺷﺪ ،ﻳﻌﻨﻲ  141ﻏﺪه ﻣﺒﺘﻠﺎ در  76ﺳﮓ و ﻧُﻪ ﻏﺪه در ﻫﺸﺖ ﮔﺮﺑﻪ .ﺗﻮﻣﻮرﻫﺎ در ﻫﺮ دو زﻧﺠﻴﺮه،
و ﺣﺘﻲ در ﺧﻂ وﺳﻂ ﺷﻜﻢ ،ﺑﺎ ﻓﺮاواﻧﻲ ﺑﻴﺸﺘﺮ ﻏﺪد ﺧﻠﻔﻲ ﻣﺸﺎﻫﺪه ﺷﺪﻧﺪ .ﺑﻨﺎﺑﺮاﻳﻦ ،ﻏﺪد ﻣﻐﺎﺑﻨﻲ )اﻳﻨﮕﻮﻳﻨﺎل( و ﺧﻠﻔﻲ
ﺷﻜﻤﻲ ﺑﻪ ﺗﺮﺗﻴﺐ  66/7%و  31/2%از ﻏﺪد ﺗﻮﻣﻮري را در ﺳﮓﻫﺎ و ﮔﺮﺑﻪﻫﺎ ﺗﺸﻜﻴﻞ ﻣﻲدادﻧﺪ .اﻳﻨﺘﺮاداﻛﺘﺎل ﭘﺎﭘﻴﻠﺎري
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ﻛﺎرﺳﻴﻨﻮﻣﺎ ) (%17و ﻛﻤﭙﻠﻜﺲ ﻛﺎرﺳﻴﻨﻮﻣﺎ ) (16.3%ﺑﻴﺸﺘﺮﻳﻦ ﺑﺮوز را در ﺳﮓ داﺷﺘﻨﺪ .ﺷﺎﻳﻊ ﺗﺮﻳﻦ ﺿﺎﻳﻌﺎت
ﻣﺸﺎﻫﺪه ﺷﺪه در ﮔﺮﺑﻪﻫﺎ ﻫﻴﭙﺮﭘﻠﺎزي ﻟﻮﺑﻮﻟﺎر ﻫﻤﺮاه ﺑﺎ آﺗﻴﭙﻲ و اﺗﺴﺎع داﻛﺖﻫﺎ ﺑﻮد)ﻫﺮ ﻛﺪام  .(22.3%اﻛﺜﺮ ﻧﺌﻮﭘﻠﺎﺳﻢ
ﻫﺎي ﺳﮓ درﺟﻪ )ﮔﺮﻳﺪ( ﻳﻚ ) (90.3%ﺑﻮدﻧﺪ ،در ﺣﺎﻟﻲ ﻛﻪ ﻧﺌﻮﭘﻠﺎﺳﻢﻫﺎي درﺟﻪ دو ﺑﺎﻟﺎﺗﺮﻳﻦ ﻓﺮاواﻧﻲ را در ﮔﺮﺑﻪﻫﺎ
داﺷﺘﻨﺪ ) .(50%ﺗﻬﺎﺟﻢ ﻟﻤﻔﺎوي و ﻣﺘﺎﺳﺘﺎز ﺑﻪ ﻏﺪد ﻟﻤﻔﺎوي در ﺳﮓ در آﻧﺎﭘﻠﺎﺳﺘﻴﻚ ﻛﺎرﺳﻴﻨﻮﻣﺎ ،ﺳﺎﻟﻴﺪ ﻛﺎرﺳﻴﻨﻮﻣﺎ و
ﻛﻤﭙﻠﻜﺲ ﻛﺎرﺳﻴﻨﻮﻣﺎ ،و در ﮔﺮﺑﻪ در ﻛﻮﻣﺪوﻛﺎرﺳﻴﻨﻮﻣﺎ و ﺗﻮﺑﻮﻟﺎر ﻛﺎرﺳﻴﻨﻮﻣﺎ ﻣﺸﺎﻫﺪه ﺷﺪ.

ﻧﺘﻴﺠﻪﮔﻴﺮي ﻧﻬﺎﻳﻲ :ﺧﻄﺮ اﺑﺘﻠﺎ ﺑﻪ ﺗﻮﻣﻮرﻫﺎي ﺑﺪﺧﻴﻢ ﺑﺎ اﻓﺰاﻳﺶ ﺳﻦ اﻓﺰاﻳﺶ ﻣﻲﻳﺎﺑﺪ و ﺑﻪ ﻃﻮر ﻛﻠﻲ ،ﻏﺪد ﭘﺴﺘﺎﻧﻲ
ﺧﻠﻔﻲ در ﻣﺎدهﻫﺎي ﻋﻘﻴﻢﻧﺸﺪه ﺧﺎﻟﺺ ﺑﻴﺸﺘﺮ ﻣﺴﺘﻌﺪ ﺑﺮوز ﺗﻮﻣﻮر ﻫﺴﺘﻨﺪ.
26
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 ﺳﺮﺟﻴﻜﺎل ﭘﺎﺗﻮﻟﻮژي، ﻧﺌﻮﭘﻠﺎﺳﻢ، ﭘﺴﺘﺎن، ﺳﮓ، ﮔﺮﺑﻪ:ﻛﻠﻤﺎت ﻛﻠﻴﺪي
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Table legends:
480

Table 1. Frequency and percentage of cases according to their reproductive status.
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Reproductive status

Dogs

Cats

Total

Intact

43 (56.6%)

7 (87.5%)

50

Spayed after the 3rd cycle

32 (42.1%)

1 (12.5%)

33

Spayed before the 3rd cycle

1 (1.3%)

0

1
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Figure legends:
Figure 1. Age-wise frequency of canine and feline patients.
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500

Figure 2. Breed-wise frequency of canine patients.
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Figure 3. Frequency of canine mammary gland tumors by anatomic location of the gland.

520

31

525

Figure 4. Frequency of canine and feline mammary gland tumors by the number of affected
glands in each individual.
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Figure 5. Frequency of the diagnosed lesions in canine and feline patients.
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Figure 6. Intraductal papillary carcinoma. Intraductal invaginations of neoplastic epithelial cells
supported by fibrovascular stroma (arrows) with remarkable lymphoplasmacytic infiltration
(asterisk). H&E. 40x
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Figure 7. Complex carcinoma. Foci of invasive malignant epithelial cells (arrows) surrounded
560

by proliferative myoepithelial cells (arrowheads). H&E. 100x
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Figure 8. Carcinoma- mixed type. Foci of invasive malignant epithelial cells (arrows), with
570

osseous (arrowhead) and cartilaginous (asterisk) metaplasia. H&E. 40x
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