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Abstract

This retrospective study was performed on samples submitted to the Pathology Unit of the School of Veterinary
Medicine, Faculty of Medical Sciences, St. Augustine, Trinidad, during the period 2010 to 2015. A total of 471 non-
inflammatory cutaneous masses were analyzed, of which 225 (47.8%) were malignant, 202 (42.9%) were benign and 44
(9.3%) were non-neoplastic. The most common malignant tumors were haemangiosarcoma, 50 (22.2%); mast cell tumour,
49 (21.8%); soft tissue sarcoma 35 (15.6%), lymphoma, 20 (8.9%) and melanoma 20 (8.9%). The most common benign
tumors were haemangioma, 39 (19.3%); lipoma, 27 (13.4%), trichoblastoma, 26 (12.9%), histiocytoma 25 (12.4%), plasma
cell tumor, 23 (11.4%) and papilloma 9 (4.5%). Common non-neoplastic skin lesions included collagen naevi, 26 (59.1%)
and follicular cysts, 11 (25.0%). Mixed breed dogs 241 (51.2%), was most frequently represented with neoplasms followed

by Rottweilers 50 (10.6%) and Pit bulls 48 (10.1%).

Key words: canine, skin, neoplasia, comparative oncology, pathology, Trinidad.

Introduction

Canine neoplasia continues to be an important
disease in dogs worldwide. In a UK study, it accounted for
27% of all deaths in purebred dogs (1). Dogs share our
living environment and sometimes diet, which exposes
them to similar risk factors as humans (2). Neoplasia is
seen primarily in older dogs and with increased lifespans
of dogs due to advances in veterinary medicine, one might
expect an increase in neoplasia cases (3).

In dogs, the skin has been one of the most
common organs affected by neoplasia (4, 5). Skin
neoplasia is readily detected by owners and easily accessed
by veterinarians for diagnostic testing, a factor which is
likely to contribute to the relatively high volume of skin
biopsy submissions to diagnostic laboratories (6, 7). In
Trinidad, the skin is the tissue most frequently sampled for
biopsy, accounting for 69% (2010-2015) of the
submissions to the histopathology laboratory at the School
of Veterinary Medicine, The University of the West Indies
(SVM).

The prevalence of different types of skin
neoplasia has been shown to vary in different regions;
however, other factors such as breed prevalence in
different geographical locations may affect the outcome of
such studies (4, 7, 8). In one study in the UK, it was found
that the most common tumor type was canine cutaneous
histiocytoma, followed by lipoma, adenoma, soft tissue
sarcoma, mast cell tumor, and lymphoma (8). A recent
study on the neighbouring island of Grenada (4) found that
the some of the most common skin neoplasms, were
haemangiosarcoma, histiocytoma, melanocytoma and mast
cell tumor.

Geographical location may also influence the
types of neoplasia that dogs develop, especially as it
pertains to UV induced neoplasms.  Grenada, like
Trinidad, is a tropical island and the exposure to year
round high levels of UV radiation could influence the
types of neoplasms that develop in the skin, such as
haemangiosarcoma, which are known to be induced by UV
radiation and was the most commonly detected neoplasm
in that study (4, 9). Exposure to UV radiation also
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contributes to the development of dermal haemangioma
and squamous cell carcinoma (9-11). Areas of skin,
especially on the ventral abdomen in dogs, which are light
haired or non-pigmented are more likely to develop dermal
haemangiosarcoma (11). On the other hand, dogs with
heavily pigmented skin such as Schnauzers and Scottish
Terriers, are more likely to develop cutaneous melanoma
(12).

Exposure or access to other carcinogenic agents
may also affect the type of neoplasm that develops. Dogs
living close to industrialized areas have been shown to be
more prone to developing neoplasia (13). In developing
countries, where the laws governing proper disposal and
handling of waste material and chemicals may not be
adequately enforced, this may result in an increased risk of
developing cancer.

Breed has been associated with certain types of
skin neoplasia. Boxers, Labrador and Golden Retreivers,
Shar-peis, Bulldogs, Boston terriers, Pitbull Terriers, Fox
Terriers, Weimerainers, Cocker Spaniels, Rhodesian
Ridgebacks, Dachshunds, Australian Cattle Dogs, Beagles,
Schnauzers and Pug dogs are breeds that are predisposed
to develop mast cell tumor (14-16). The Bernese mountain
Dog and Flat Coated Retreiver are well known for its
susceptibility to histiocytic sarcoma (7, 9, 17). The Golden
Retriever is more likely to develop mast cell tumor,
lymphoma and haemangiosarcoma (7).

Certain breeds such as Boxers, Bullmastiff and
Bulldog may have a higher risk for the development of
lymphoma when compared to other breeds (18). Breed
type can also affect the prognosis for melanocytic
neoplasms, as one study has found that over 75% of this
tumor type exhibits benign behavior in the Doberman and
Miniature Schnauzer, whereas more than 85% of
melanocytic neoplasms are malignant in the Miniature
Poodle (19). The Giant Schnauzer is predisposed to
develop squamous cell carcinomas (4, 20). The outcome
of breed prevalence studies also depends on the breed
prevalence within the population at risk, which may
explain the differences found in studies from different
countries (7, 8). In Trinidad, the popular pure breeds
include the Rottweiler, Pitbull and the German Shepherd,
and typical neoplasia associated with these breeds can
influence the relative prevalence of different skin neoplasia
types.

Mast cell tumor (MCTs) are estimated to
represent up to 21 percent of all skin tumors (14).
Melanocytic tumor in dogs account for 4% of cutaneous
tumors (19). The rate of occurrence of different types of
cutaneous neoplasia in Trinidad is currently unknown and
this study aims to highlight the common types of these
tumors and determine if there is any breed, age or sex
influence on cutaneous neoplasia in Trinidad.

Material and methods

This retrospective study was conducted on the
skin tumors cases submitted to the Veterinary Anatomical
Pathology Laboratory Unit of the SVM during the period
spanning 2010 to 2015. The necropsy and biopsy reports
for canines were reviewed, and those with a diagnosis of a
non-inflammatory skin mass were extracted. These tumors
were classified as benign, malignant and non-neoplastic
masses. Details of the diagnosed neoplasm, location, age,
breed and sex were tabulated using Microsoft Excel 360.
The data was then analyzed using Statistical Package for
Social Sciences (SPSS) version 22. Chi-squared testing,
ANOVA and multiple comparisons were performed on the
data using SPSS. All dogs that were not recorded as a pure
breed were considered to be mixed.

Results

A total of 471 non-inflammatory skin masses
were found, with 44 (44/471) being non neoplastic, 202
(202/471) being benign and 225 (225/471) were malignant
(Figure 1). In all three categories, mixed breeds (241/471)
were the most common affected, followed by Rottweilers
(50/471) and Pitbulls (48/471). Mixed breeds were also
the most common for each of the neoplasm except for
papilloma, for which there were only 9 cases.

Dogs in the senior age bracket (> 6 years old)
were the most commonly affected in all categories
(255/424) whilst those considered young dogs (0-3 years
old), were the least affected (26/424). The age was only
recorded for 424 of the 471 dogs. No sex predilection was
determined to be significant for any of the masses
investigated in this study. The mean age of skin mass
development was slightly higher for malignant neoplasms
(7.8 yrs.) than for benign (7.54 yrs.) or non-neoplastic
masses (7.27 yrs.), however, this was not statistically
significant in this study.

Over the period of the study, the number of
masses submitted annually showed a general increase from
33 in 2010 to 134 in 2015, with the exception of 2012,
when there was a reduction to 14. Among the non-
neoplastic skin masses, collagenous hamartomas (26/44)
and follicular cysts (11/44) were found to be the most
commonly occurring. Haemangioma (39/202), were found
to be the most commonly occurring benign cutaneous
neoplasm, followed by lipoma (27/202), trichoblastoma
(26/202), histiocytomas (25/202), plasma cell tumor
(23/202) and papilloma (9/202) (Table 1). Rottweiler
(16/202), Pitbull (16/202) and German Shepherd (12/202)
were the commonly affected pure breeds.

The most commonly malignant cutaneous tumor
was t haemangiosarcoma (50/225), followed by mast cell
tumor (49/225), soft tissue sarcoma (35/225), lymphoma
(20/225), melanoma (20/225) and squamous cell
carcinoma (10/225) (Table 2). Pitbull (14/50) was the most
commonly affected pure breed with
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haemangiosarcoma. Mixed breed dogs were the most neoplasms: plasma cell tumors, lymphoma, soft tissue
commonly affected for all of the malignant cutaneous sarcomas and fibrosarcoma. Pitbull was the third most
neoplasms (117/225), followed by Rottweiler (29/225) and commonly affected breed overall with malignant tumors
Pitbull (28/225). The Rottweiler was the second most (28/225), and the second most commonly affected breed
commonly affected breed for the following for mast cell tumor (6/49).
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Figure 1. Graphic representation of the type of skin masses in dogs, from 2010 until 2015, in Trinidad.
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Table 1. Benign skin neoplasms that were observed (n+151) in dogs for the years 2010-2015
Type of benign neoplasm Number of Breeds (number)
cases (%)
Haemangioma 39 (19.3%) Mixed 17
Pit bull 7
Rottweiler 0
Doberman 0
German Shepherd 5
Other 10
Lipoma 27 (13.4%) Mixed 17
Pit bull 1
Rottweiler 1
Doberman 0
German Shepherd 0
Other 8
Trichoblastoma 26 (12.9%) Mixed 17
Pit bull 2
Rottweiler 0
Doberman 0
German Shepherd 3
Other 4
Histiocytoma 25 (12.4%) Mixed 5
Pit bull 2
Rottweiler 5
Doberman 1
German Shepherd 1
Other 11
Plasma cell tumour 23 (11.4%) Mixed 10
Pit bull 2
Rottweiler 4
Doberman 0
German Shepherd 0
Other 7
Papilloma 9 (4.5%) Mixed 2
Pit bull 2
Rottweiler 3
Doberman 0
German Shepherd 0
Other 2
Other 53 (26.2%) Mixed 29
Pit bull 0
Rottweiler 3
Doberman 0
German Shepherd 3
Other 18
202 (100%) Mixed 97
Total Pit bull 16
Rottweiler 16
Doberman 1
German Shepherd 12
Other 60
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Table 2. Malignant skin neoplasms that were observed (n=242) in dogs for the years 2012-2015.
Type of malignant Number of Breeds (number)
neoplasm cases (%)
Haemangiosarcoma 50 (22.2%) Mixed 23
Pit bull 14
Rottweiler 0
Doberman 2
German Shepherd 1
Other 10
Mast cell tumour 49 (21.8%) Mixed 26
Pit bull 6
Rottweiler 3
Doberman 0
German Shepherd 0
Other 14
Soft tissue sarcoma 35 (15.6%) Mixed 17
Pit bull 2
Rottweiler 0
Doberman 0
German Shepherd 3
Other 4
Lymphosarcoma 20 (8.9%) Mixed 11
Pit bull 2
Rottweiler 3
Doberman 0
German Shepherd 1
Other 3
Melanoma 20 (8.9%) Mixed 9
Pit bull 1
Rottweiler 7
Doberman 2
German Shepherd 1
Other 0
Squamous cell carcinoma 10 (4.4%) Mixed 7
Pit bull 1
Rottweiler 1
Doberman 0
German Shepherd 0
Other 1
Undifferentiated round cell 10 (4.4%) Mixed 3
tumour Pit bull 2
Rottweiler 3
Doberman 0
German Shepherd 0
Other 2
Other 47 (20.8%) Mixed 30
Pit bull 1
Rottweiler 9
Doberman 1
German Shepherd 1
Other 5
Total 225 (100%) Mixed 122
Pit bull 28
Rottweiler 29
Doberman 6
German Shepherd 5
Other 35
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Discussion

Over the period of the study, the general increase
in the number of cutaneous masses submitted for
histopathological examination was possibly due to
increased public and/or veterinary practitioner awareness
of the services available at the SVM, for which active
marketing began in 2010. However, culturally, owners are
not always willing to pay for histopathology services and
the number of cases received may under represent tumor
number.

As expected, older dogs (> 6 years old) were the
most commonly affected by all categories of masses
(255/424). Neoplasia is a disease of older dogs (3) and the
average of occurrence for most of the neoplasms found
would fall into the senior age bracket. The number of dogs
involved in the study would likely have affected the
detection of statistically significant trends in age for the
individual masses. Due to the low number of submissions,
no sex predilection could be determined for any of the
breeds or neoplasms in this study.

While certain purebred dogs are generally more
affected by particular types of skin tumors, in this study,
Mixed breed dogs were over represented for all of the
tumors, which is different from other studies (5, 21).
Assessment of the effect of breed on the different types of
neoplasia did not reveal significant findings. Among the
pure bred dogs, the Rottweiler was the breed in which
most of the skin neoplasia occurred. Pitbull, which is
thought to be a popular breed in Trinidad, had the second
highest incidence of skin masses. The popularity of these
two breeds may have contributed to the high numbers of
particular types of neoplasms encountered.

Collagenous hamartoma (26/44), was the most
common non-neoplastic lesion found in this study, in
accordance to the literature (22). This finding was in
contrast to the Grenada study, where this was one of the
lesser occurring non-neoplastic tumors (4). Follicular
cysts (11/44) were the second most common non-
neoplastic masses in this study as in other study (23).
They are often removed due to concern for possible
neoplasia, and hence are likely to be one of the common
masses submitted for histopathology.

Not surprisingly, haemangioma (39/202) and
haemangiosarcoma (50/225) were found to be the most
commonly occurring benign and malignant skin
neoplasms, respectively, in this study. These two tumors
are associated with UV radiation (9, 10), and it is no
surprise that they are the most common neoplasms, as
Trinidad is a tropical country and there is year round
exposure to sunlight.

Lipoma (27/202) was found to be the second most
common benign skin neoplasm in this study, and are noted
as being common in the dog (22). Trichoblastoma
(26/202) were the third most common benign cutaneous
neoplasm and are common in the dogs between 4-10 years
of age (6). The fourth most common benign cutaneous

neoplasm was the histiocytoma (25/202), which occurs
predominantly in dogs under 4-years-old (22), again
however, no significant age predilection was found in this
stud.

Plasma cell tumor (23/202) occured mainly in
older dogs, contributing to the higher occurrence of this
type of neoplasia in senior animals. Breeds which have
been noted to be preferentially affected by plasma cell
tumor were Terriers, Cocker Spaniels, Standard Poodles
(22). However, none of these breeds were popular in our
study, as these breeds are not considered to be very
common in Trinidad. Papilloma (9/202) is also another
common skin neoplasm in dogs, and in most species
affects younger animals (6).

Mast cell tumor has been noted elsewhere as the
most frequent malignant skin neoplasm in dogs
representing up to 21% of skin neoplasms, with no known
sex or age predilection (14). In this study while they did
account for 21.8% of the malignant skin neoplasms, they
were the second most common malignant skin neoplasm
detected. However, total number of dogs affected was
only 1 less than the most common malignant tumor. In
this study, soft tissue sarcoma was the third most common
malignant neoplasm. This type of neoplasm was found to
be the most common type in one UK study (8). Cutaneous
lymphoma was the fourth most common malignant tumor.
Breeds predisposed include English Cocker Spaniels,
Bulldogs, Boxers, Scottish Terriers and Golden Retrievers,
which are all uncommon in Trinidad (22).

The Rottweiler was the pure breed mostly affected
by melanoma, the dark pigment of the coat may be a likely
contributing factor as with schnauzers and Scottish
Terriers (12). UV radiation also plays a role in the
development of squamous cell carcinoma (10) and would
be an important factor in the common occurrence of this
neoplasm in this study in a tropical country. (23).

In conclusion, haemangiosarcoma and
haemangioma, both UV induced tumors, were the highest
occurring malignant and benign neoplasms in this study on
a tropical island. Mixed breeds were the most commonly
affected, which is likely due to the high prevalence of
mixed bred dogs on the island. Older dogs were more
commonly affected. The study was limited by the volume
of cases but does represent all of the skin biopsy
submission for the period stated, as there was no other
histopathology service available on the island.
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