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Abstract:

Skin is the organ-barrier which assures the isolation and the protection of the organism, but in the same
time, it is vulnerable because of its continuous exposure to various environmental factors. Unfortunately, the
prevalence of skin cancer in pet animals continues to rise. Several studies have been conducted with the purpose
of establishing incidence rates of skin cancer in pets, revealing that regarding dogs, tumors of the skin are the most
common, accounting for approximately 30% of all tumors. Similarly, skin tumors in cats are very often diagnosed,

accounting for approximately 25% of all tumors (Meuten, 2012; Withrow and Vail, 2007).

Considering the importance of deepening the studies related to skin cancer in dogs and cats, this review
aims to emphasize the most common types of epidermal and melanocytic neoplastic lesions, highlighting their
prevalence, the associated factors, the gross morphology and the histological features.
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Introduction

Skin tumors are more frequently diagnosed
than tumors located in other organs / tissues
because they are most easily observed and because
are more often due to the constantly exposure
of the skin to various tumor-causing factors. It
is well known the complexity and heterogeneity
of cutaneous structures, all components of the
skin having the potential for developing tumors
(Meuten, 2012). According to Withrow and Vail
(2007), 20% to 40% of skin tumors diagnosed in
dogs have malignant behavior, whereas in cats,
50% to 65% of skin neoplasia are histologically
malignant. According to data published by both
Brgnden et al. (2010) and Grintzik et al. (2015),
skin tumors were the most frequent type of
neoplasia diagnosed, with a percentage of
43% respectively 37,05%. There is a variation
regarding the most common skin tumors in dogs

and cats between studies, but the same authors
highlighted that purebred animals are twice as
likely to develop malignant tumors as crossbreed
ones. Future studies on the genetic basis for the
higher incidence of certain types of tumors in
some breeds and the decreased incidence in
others should be performed.

This paper is divided into two main sections.
The first section gives a brief overview of
epidermal neoplasia in dogs and cats and in the
second section presents the malignant melanomas
in dogs and cats, emphasizing the prevalence,
breed, gender and age predilection.

Epidermal neoplasia in dogs and cats

The heterogeneity of cutaneous structures
may bring difficulties in the classification of the
skin tumors. In general, cutaneous neoplastic
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processes have been classified histologically
according to the tissue of origin. Epidermal
tumors have been further classified on their
behavior as benign and malignant. Our aim is to
focus on the malignant ones, especially the most
frequent diagnosed, due to their ability to invade
and distruct the areas of the affected skin and also
to metastasize in other organs causing multiple
damage in the organism (Baba and Catoi, 2007
2012; Withrow and Vail, 2007).

Squamous cell carcinoma (SCC) is one of the
mostmalignanttumors ofthe skin, being frequently
diagnosed in all domestic animals, in which the
tumor cells show keratinocyte differentiation
(Goldschmidt et al, 2002; Meuten, 2012; Miller
et al, 2013). According to some authors (Morris
and Dobson, 2001), SCC is the most common
malignant cutaneous tumor in the cat. That is
the reason that made us decided to focus on this
type of malignant epidermal neoplasia. It may
occur in young animals, but it usually affects older
individuals, with a peak incidence of 6-13 years of
age (Meuten, 2013) indogs, respectively 9-13 years
of age in cats (Goldschmidt et al, 2002). Haziroglu
et al. (1989) described a very interesting case of
SCC diagnosed in a 4-month-old mixed-breed dog
with the lesion located near the ombilicus.

Development of this type of cutaneous tumor
has been associated with multiple causal factors,
prolonged and repeated exposure to UV light
being one of the most frequent incriminated.
This is based on the usually preceding by actinic
(solar) keratosis and the higher number of cases
diagnosed in geographic areas characterized by
long periods of intense sun (Gomes et al, 2000;
Goldschmidtetal, 2002; Mukaratirwa et al, 2005).
As mentioned by Scott et al. (1995) and Miller et
al. (2013), SCC in dogs has been associated with
several chronicinfectious or inflamatory processes
such as discoid lupus erythematous or otitis
externa. Several studies have been describing the
role of Papillomavirus in the development of SCC
in dogs (Teifkke et al.,, 1998) and cats (Munday et
al, 2013), in a recent study that has been carried
out being found Papillomavirus DNA in 24% of
the samples with SCC (Nespeca et al, 2006). On
the other hand, some authors (Miller et al, 2013)
have expressed doudbts regarding the relationship
between Papillomavirus and SCC. Callan et al
(2005) has mentioned that cigarete smoke and
different substances contained by the anti-fleas

colar as being also involved in the development
of SCC, epecially the oral type in the cats. While
some authors (Baba and Catoi, 2007) mentioned
that regarding dogs, breed does not seem to be a
risk factor, several researchers (Goldschmidt et
al, 2002; Miller et al, 2013; Nikula et al, 1992)
mentioned the predisposition to SCC of breeds
with sparsely haired and lightly pigmented skin
such as Beagle, Dalmatian, Whippet and Bull
terrier, especially if they spend a lot of time in the
sun. Bussanich et al. (1987) reported Labrador
and Black Caniche dogs to have a higher sensitivity,
while Meuten (2012) described Bloodhound, Giant
schnauzer, Keeshond, Kerry blue terriers and Bull
mastiff breeds to be at risk. In a retrospective
review made by Silva-Hidalgo et al. (2015) in
Mexico, the authors mentioned a 20% incidence
in SCC in dogs in that area, Bull terriers being the
most often affected, with a peak incidence of 2-4
years. Similar to other researchers, these ones
described dogs with white coats as being at a
higher risk and also the prepuce as the anatomical
location most frequent affected by SCC. Regarding
cats, no breed or sex predilectioned has been
mentioned, but according to Goldschmidt et al
(2002) and Miller et al. (1991), Siamese cats
seems to have a decrease risk, most probably due
to their hair and skin color. An important fact that
has been reported (Miller et al., 2013) is that white
cats have a 13 times greater risk of developing SCC
than cats of other colors.

Head, limbs, perineum, lips and digits are
the areas where SCC most frequently occurs
in dogs, but there were also reported cases of
SCC located at at the wall of the anal sacs and
also in the subcutaneous tissue at the site of
prior vaccination with a papillomavirus vaccine
(Bregman, 1987). Lascelles et al. (2000) mentions
the nasal planum SCC as a possible sequela
associated to depigmentation in discoid lupus
erythematosus. Nailbed neoplasms are very often
reported and they are most probably related to
cronic inflamation or repedeat trauma at that
level. In their retrospective study on 64 dogs
with canine digital tumors, Henry et al. (2005)
states that aproximately 75% of dogs affected
by sybungual SCC are large breeds and 70% of
them have black coats. Usualy only one digit it is
affected, but same authors anda also Brodzki et
al. (2004) mentioned multiple digital SCC in large
black dogs as Rottweiler, Standar Poodles, black
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Table 1. Incidence of SCC in different geographical areas

Percentage of cases

Area Reference
Cats Dogs
USA 15 Not mentioned Miller et al., 1991
Denmark Not mentioned 28% Brgnden et al,, 2009
Mexico Not mentioned 20 Silva-Hidalgo et al, 2015
Brazil 32 2.07 Martins et al., 2014

Labradors, giant Schnauzers and German sheperd
dogs. Martins and Barros (2014) investigated
SCC samples on a period of fifty years and they
identified a case of bilateral SCC of the third eyelid
in a dog. Also, they mentioned an individual that
among the conjunctival SCC, presented other
5 cutaneous sites along the body that had SCC
lesions. Same authors reported that 56,2%
(9/16) of the cats included in the study presented
multiple areas of the head affected. In two of their
evaluated cases, they noticed the invasion of the
eyeball by SCC originary in the eyelids.

In cats, lesions described most frequently in
literature are interesting the head (nose, pinna,
eyelids). In a recent study made by da Conceicao
etal (2016) it was described a case of SCC located
in the third eyelid of a cat. Very often, more than
one site of the head are affected, 30% of the
cats taken into a study being reported to have
multiple lesions (Lana et al, 1997). According to
Miller et al. (1991) and Ruslander et al. (1997),
the lips are less frequently involved than the rest
of the head. Usually, lesions are chronic and they
are progressing from erythema to superficial
dermatitis and then to deep erosions. Primary
SCC of the feline digits seems to be rare, the
majority of the reported cases have been shown
to be secondary to metastasize from pulmonary
carcinomas (Gottfried et al, 2000; van der Linde-
Sipman et al., 2000). Also, Scott-Moncrieff et al.
(1989) reported a case of digital SCC in a cat that
was secondary due to metastasis. In 2000, the
same author, conducted a study on 36 cats with
subungual SCC. In 2011, van der Linde-Sipman et
al, mentioned the diagnosis of 8 individuals with
primary digital SCC in a study of a total of 64 cases
of subungual SCC in cats.

SCC may manifest as either proliferative or
erosive lesions. The most common are the erosive
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ones, which are strongly invasive, infiltrating
in some cases the underlying dermal and even
subcutaneous tissue. Although invasive, this
type of cancer is not known to metastasize very
often to regional limph nodes. However, in some
cases, it has been observed an inflammatory
reaction of limph nodes due to the ulceration and
inflammatory process in the affected area. One
of the first changes that can be recognized by the
owner is the solar dermatosis (actinic keratosis),
most frequently in the areas of skin that lacks
pigment. Consequently, erythema an edema can be
observed, and most often as the neoplasm invades
the skin layers, the surface appears ulcerated. The
now ulcerated lesions are evolving, and secondary
bacterial infection could be noticed as a purulent
exudate on the surface. Subungual SCC is a very
aggressive and locally invasive type that arises
from the subungual epithelium and can result in
bone lysis of the third phalanx. The lesions are
ulcerative, hemorrhagic and painful and often can
be noticed the fracture or the absence of the nail.
SCC lesions of the eyelids are often associated with
conjunctivitis and planum nasal neoplasms are
associated with sneezing and epistaxis (Withrow
and Vail, 2007; Meuten, 2012).

Table 1 compares the incidence of SCC in dogs
and cats mentioned in various studies performed
in different areas.

Another type of neoplastic transformation of
epidermal cells is represented by the multicentric
SCC in situ (Bowen’s disease), a variation of
SCC that is most often diagnosed in cats, rarely
in dogs. It was frequently associated with
Papillomavirus (Meuten, 2012). There has been
some disagreement regarding the role of sunlight
exposure; while some authors (Cox et al, 1994;
Hansen et al., 2008; Morton et al,, 2014) outlined
that among the causal factors of Bowen'’s disease
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UV light must be included, others (Meuten, 2012;
Miller et al., 2013) suggest the contrary, by proving
that most of the affected individuals have dark hair
and the affected areas are very variable.

The age of 12 years was indicated as the
average for individuals diagnosed with Bowen’s
disease. Until now, no breed has been mentioned
as being predisposed, but most of the cases
described in literature mentioned shorthaired
cats with different hair-coat colors. According
to Munday et al. (2014), hairless breeds may be
predisposed, and the lesions found in these breeds
are more severe. Also, it was not established a
gender predilection, but it seems that neutered
individuals may be more sensitive. An important
role in the development of this disease is played
by the immunosuppression. Usually, the lesions
do not invade through the basement membrane,
being confined to the epithelium. Multiple sites can
be affected, the trunk, limbs, feet, head and neck
being most often described in literature as sites of
occurrence. Lesions are usually multiple, irregular,
crusty, epilated, painful, hyperpigmented and can
be hemorrhagic and some of them become almost
verrucous (Baer et al., 1993; Miller et al, 2013).
The size of the lesions is variable, from 0.5 cm to 3
cm in diameter (Goldschmidt et al, 2002; Meuten,
2012).

Baer et al. (1993) described two histological
types of Bowen’s disease: an irregular nonhyperke-
ratotic type and a verrucous hyperkeratotic
one. The first type is characterized by severe
acanthosis of the epidermis and an irregular
surface of the epidermis, while the verrucous
lesions show hyperkeratosis and dilatation of
the follicular infundibulum and there can be also
noticed ortho-keratin spires arising from the
follicular ostium. It can be observed the highly
variation of the morphology of the neoplastic cells,
variation that gives a disorganized appearance to
the epidermis. While some cells can be large and
have euchromatic nuclei with proeminent nucleoli
and a clear or vacuolated eosinophilic cytoplasm,
some of them can be small, containing a very
small quantity of cytoplasm and hyperchromatic
nuclei. Mitotic figures are common as well as
hypermelanosis which is frequently noted. The
presence of a lichenoid inflamatory infiltrate has
been also described (Meuten, 2012; Miller et al,
2013).

Malignant melanomas in dogs and cats

Melanocytes are mature dendritic cells
that have the ability to produce the melanin,
pigment which is stored within melanosomes.
Melanosomes are transferred to keratinocytes
where the melanins contribute to the protection of
the skin from the harmful effects of the ultraviolet
radiation. Melanocytic tumors are relatively
common skin tumors that can have benign or
malign behavior, their origin being at the cells that
form the melanocytic system.

Melanocytic tumors are lesions that can have
benign or malignant behavior, their origin being
in the cells that form the melanocytic system.
Numerous studies have been carried out related
to melanocytic tumors, especially interesting dogs
and cats. Malignant melanoma represents the
malignant neoplasm of melanocytes. Most of the
authors mention that the cutaneous melanocytic
tumors in dogs account for approximately 10
to 15%, except Withrow and Vail (2007), who
describes that only a 5 to 7% of the canine skin
tumors represents tumors of melanocytes and
melanoblasts. Cats are less often affected by this
type of cancer, melanocytic tumors representing
0.8 - 2.7% of feline skin tumors. It seems that the
most frequent affected are the older dogs, average
age mentioned in literature being 9 years. Male
individuals were mentioned in older articles to
be predisposed, but more recent reports do not
support those findings. It has been suggested that
dog’s breed plays an important role regarding the
behavior of melanocytic tumors. Withrow and
Vail (2013) underlines that approximately 75% of
melanomas diagnosed at Doberman pinscher and
Miniature Schnauzer are benign, whereas more
than 85% of melanomas found in Poodles have
a malignant behavior. Also, it was highlighted in
some reports the predisposition of some breeds
such as Schnauzer family, Scottish terriers and
Irish setters to develop subungual melanoma
(Miller at al, 2013). No sex predilection has
been reported. Regarding cats, older ones are
also considered to be at a greater risk, with an
average age of 10-12 years, but in their case, no
gender or breed predilection is yet known. Chamel
et al. (2017) investigated 30 cases of non-ocular
melanoma in cats and concluded that, contrary
of what was already known, the auricular form of
melanoma affected younger cats than other forms.
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Most of these tumors arise primarily in areas
of haired skin, involving most commonly the head,
limbs, digits, scrotum and trunk, animals with
dark hair being indicated to present a greater risk.
Also, a very common site of melanoma is the oral
cavity and mucocutaneous junctions. Intraocular
melanoma was most often associated with
German sheperd dogs. In this case, the melanoma
can be located intraocularly or periocular (Baba
and Catoi, 2007). Predilection sites for melanomas
in cats are the head and the neck, the lips, eyelids
and pinna being the most frequent sites. Is yet
unknown the etiology of this type of tumor, but
current investigations are shedding some light on
the subject, data published in literature suggesting
a multifactorial etiology, the hereditary factor
being considered the most important one.

[t mustbe stated that the malignant melanoma
can be differentiated from benign forms only using
the histopathological exam, on gross examination,
the lesions being very similar, in both cases. Size,
degree of pigmentation and the aspect of the
surface are not reliable indicators of malignant
potential. On the other hand, the invasion of
surrounded tissues and the metastasis via
lymphatics to regional lymph nodes, lungs or other
organs can be considered specific for malignant
types. Histopathologically, melanomas are
characterized by atypical melanocytes in sheets,
packets, and cords. The majority of malignant
melanomas are poorly differentiated. A very
important malignancy criterion is represented by
the presence of intravascular melanocytes. The
mitotic index is variable, so even in some cases
of low-grade malignancy, the number of mitosis
could be very low, and consequently these criteria
could not be decisive when it comes to establish
a diagnosis. The presence of giant cells within
the neoplastic melanocytes is considered to be
another important hint and they are very often
noticed in the case of high malignancy melanomas.
In a report, there were described five histologic
types of feline melanoma: signet-ring, epithelioid,
balloon-cell, mixed epithelioid or spindle, and
spindle (van der Linde-Sipman et al., 1997).

Conclusion

Our review has highlighted data about
some of the most important skin tumors in dogs
and cats, informations that we believe that are
important due to their practical character and can
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represent an important tool for establishing a real
and immediate diagnosis and also for making the
best treatement choises as well as establishing an
accurate prognosis.
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