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Non-ocular melanoma is considered to be a rare neoplasm in cats; however,
more than 150 cases have been reported in the literature since 1961. The
objective of this study was to characterise this tumour better by evaluating case
outcome and survival data for cats with melanoma and to compare clinical and
histopathological findings with those of previous reports. Twenty-three feline
non-ocular melanomas were identified, the most common locations being the
nose, digit and pinna. Cats with digital melanomas had survival rates similar
to their canine counterparts. Histological assignation of benignity, malignancy
or junctional activity was not found to be an accurate predictor of clinical
behaviour. Melanoma should be considered as a differential diagnosis for cats
presenting with pigmented or non-pigmented masses and histopathology is
essential for definitive diagnosis, as other tumours may clinically appear quite
similar. Regular follow-up examinations are recommended indefinitely for
benign or malignant feline melanomas.

© 2000 European Society of Feline Medicine
Melanomas are tumours of melanocytes
and melanoblasts, which may be be-
nign or malignant in nature. A melano-

blast is the precursor cell to the melanocyte,
which is the mature, melanin-synthesising
dendritic cell located at the epidermal-dermal
junction between the cells of the basal layer of
the epidermis (Moulton 1990). These tumours
are relatively common in dogs, horses and pigs,
but occur less frequently in the cow and goat
(Moulton 1990).

Although typically considered a rare neoplasm
of cats, at least 161 feline dermal melanocytic
tumours have been reported in the literature
since 1961 (Cotchin 1957, Cotchin 1961, Schmidt
et al 1967, Whitehead 1967, Engle & Bradley
1969, Patnaik et al 1975, Macy et al 1981, Patnaik
& Mooney 1988, Miller et al 1991, Day et al 1995,
Van Der Linde-Sipman et al 1997). In this retro-
spective study, we provide case outcome and
survival data and correlate our findings with
those of previous reports in an attempt to under-
stand better the clinical behaviour of this tumour
in cats.
1098-612X/00/040173+09 $35.00/0
Materials and methods
The databases of four veterinary college diagnos-
tic laboratories and/or teaching hospitals in the
USA (University of Missouri, Iowa State Univer-
sity, Auburn University, and Tufts University)
were searched to identify cases of feline non-
ocular melanoma between January 1991 and
June 1999. One pathologist (SET) confirmed
diagnoses through histological evaluation of
specimens. When available, necropsy specimens
were also reviewed histologically.

For all confirmed cases, data regarding signal-
ment, presenting complaint, site of origin, tu-
mour staging, histological type, blood work and
urinalysis abnormalities, treatment and case out-
come were collected by review of medical
records and telephone interview of referring
veterinarians, when applicable.
Results
Case records and histopathology specimens were
reviewed for 25 cats. One case was reclassified as
© 2000 European Society of Feline Medicine
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a pigmented basal cell tumour and another
could not be confirmed as a melanoma on re-
evaluation. Both were eliminated from the study.
A diagnosis of feline melanoma was confirmed
in 23 cases. A data summary is provided in Table
1. The age of the cats ranged from 2 to 18 years
(mean, 10.8; median, 11.5). The majority of cats
(n=16) were female, 12 spayed and four intact.
Five cats were neutered males and one was an
intact male. The gender of one cat was not
recorded in the medical record. Although there
was a trend towards a female sex predisposition,
this could not be determined, as complete patient
population data was not available from all par-
ticipating sites to confirm a 50:50 sex ratio.
Breeds represented included domestic short hair
(DSH) (n=12), domestic long hair (DLH) (n=4),
Maine coon (n=2), silver tabby (n=1), Siamese
(n=1) and unknown (n=3).

In 16 cases, cats were presented for mass
evaluation. One was presented for non-weight
bearing lameness, and tumours in three other
cats were detected during routine examination
prior to dental prophylaxis. Presenting com-
plaint of three cases was not recorded in the
medical record.

Gross features of the lesions included dark
pigmentation (n=2), haemorrhage (n=3), ulcer-
ation (n=1), erythema and alopecia (n=1), and
bone lysis (n=1). Gross features were not
recorded for the remaining cases.

All cases in the present study were classified
as either dermal or oral in location. Ocular
melanoma was excluded. Sites of origin included
the digit (n=5), pinna (n=5), nose (n=4), oral
cavity (n=3), dosum of head (n=1), dorsum of
neck (n=1), shoulder (n=1), lateral thorax (n=1),
hip (n=1) and unknown skin location (n=1).

Serum biochemistry profile results were avail-
able for 11 cats, complete blood count for 10, and
urinalysis for four. No single abnormality was
found to occur in all cases.

Two cats (3 and 9) were additionally diagnosed
with diabetes mellitus. Cat 9 was diagnosed at
the time of melanoma diagnosis and cat 3 was
diagnosed 1 year after melanoma diagnosis. Cat
16 had concurrent squamous cell carcinoma
overlying the elbow joint. Cat 12 had a previous
diagnosis of malignant fibrohistiocytoma of the
skin overlying the hock joint. Cat 23 had a
mandibulectomy performed 46 months earlier as
treatment for osteoma.

Treatment included surgical excision alone
(n=16), radiation therapy alone (n=1), surgery
and chemotherapy (n=3), radiation therapy and
chemotherapy (n=1) with chemotherapy in
progress at the time of this writing, surgery,
radiation therapy, and chemotherapy (n=1), and
euthanasia (n=1).

Histological evaluation resulted in classifi-
cation of 11 benign and 12 malignant tumours.
The benign tumours ranged from 0.1 to 0.6 cm
and the malignant tumours exceeded 0.6 cm in
size. Size was not recorded for two malignant
type tumours. The melanomas were of three
histological types: epithelioid, spindle and bal-
loon. No signet-ring types were recorded and
classification was based upon predominant
histological type.
Epithelioid tumours

Epithelioid tumours (n=13) had rounded cells,
round to oval nuclei, variably distinct nucleoli
and moderate to abundant amounts of eosino-
philic cytoplasm. Six of the epithelioid tumours
were malignant and seven were benign. Four of
the malignant epithelioid tumours were sparsely
pigmented. Malignant epithelioid tumours ex-
hibited greater nuclear pleomorphism with
moderate to marked anisokaryosis, prominent
nucleoli and high mitotic index (Fig 1).

One of the six cats with a malignant epithelioid
tumour had confirmed metastasis while two had
suspected metastasis. Radicality of surgeries per-
formed for these cases was not available to the
authors. Cat 18 had recurrence 6 weeks after
initial local excision with three separate second-
ary masses. Inguinal lymph node metastasis was
also suspected at the time of death 4 months after
initial surgery but confirmation was not ob-
tained. Cat 19 presented due to recurrence of the
original mass and lymph node metastasis 4
months after initial local excision. Metastatic
disease in the lymph node, liver and spleen were
confirmed on necropsy 5 months after initial
excision. Cat 20 had an oral mass that had local
recurrence and pulmonary nodules 6 months
after non-radical excision. Twelve months post
excision, multiple skin, pulmonary and renal
masses were present, as well as a mid-abdominal
mass. None of these masses were histopathologi-
cally or cytologically evaluated to confirm met-
astasis; however, none of these lesions were
present prior to treatment.
Spindle tumours

Spindle tumours (n=9) were composed of
spindle-shaped cells usually arranged in nests or
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cords. Five of these tumours were histologically
malignant and contained scant amounts of
melanin pigment (Fig 2).

Four of the spindle tumours had recurrence
and/or metastasis. Three of these were histologi-
cally classified as malignant and one as benign.
Cat 12 had metastasis to a regional lymph node.
Surgical excision of this tumour had appeared
complete in the initial biopsy specimen. One
tumour (cat 17) recurred twice. At the first recur-
rence, 4 months after diagnosis, the lesion was
surgically excised again. A second recurrence
was noted 2 months later. Surgical excision of
this tumour was incomplete both times. Cat 23
also had a recurrence of the malignant spindle
tumour. One of the benign tumours (cat 8) had
suspected recurrence and a solitary lung
metastasis, neither of which were confirmed
histologically leaving the possibility of another
tumour type with metastasis or other primary
lung tumour.
Balloon tumour

One balloon type tumour was diagnosed. The
tumour was malignant and had rounded to
polygonal cells with marked nuclear pleo-
morphism, abundant eosinophilic cytoplasm, a
few multinucleated giant cells and rare pigment
granules. The cells were subdivided into nests by
fine fibrous connective tissue septa (Fig 3).

Radiographs at the time of presentation
showed bony lysis of a digit. Metastatic lesions
were present in the liver at necropsy.
Histologic appearance and clinical behaviour

The mitotic rate of the benign tumours ranged
from 0 to 3 mitotic figures per 10 high power
fields, while the malignant tumours ranged from
11 to 73 mitoses per 10 high power fields. Two of
the benign tumours were too heavily pigmented
for mitotic rate determination. Junctional ac-
tivity, defined as proliferation of tumour cells
along the dermoepidermal junction, was noted
in six of the 11 benign tumours. It was noted in
eight of 12 malignant tumours, could not be
assessed in two and was not present in two cases.

Tumour recurrence at the primary site was
noted in seven of the cats, all within 9 months of
initial presentation. Three cats had confirmed
metastasis. Of these, one had a malignant bal-
loon cell tumour, one a malignant spindle cell
tumour, and one a malignant epithelioid tumour.
One benign spindle cell tumour and two malig-
nant epithelioid tumours had evidence of
metastasis without confirmation. Two other
malignant spindle cell tumours had local re-
currence only. Metastatic sites included the
lungs, liver, regional and distant lymph nodes,
integument, muscle fascia and spleen.

Melanoma of the digit was diagnosed in five of
our cases. At the time of publication for this
study, one case was free of disease, three had
been euthanised because of disease progression
and one was lost to follow-up. Cat 8 was treated
with digital amputation, had suspected recur-
rence and possible lung metastasis, and was
euthanised 356 days after initial diagnosis with
progressive disease. Cat 10 had a mid-femoral
amputation and later had suspected metastases
to the lumbar vertebrae and lungs. The cat,
however, is alive with a 577+ day survival time.
Cat 11 was euthanised at presentation due to
non-weight bearing lameness of the left front
limb. Radiographic evidence of bone lysis was
present. The fourth cat with digital melanoma
(13) was lost to follow-up at 275 days. Cat 19 had
tumour recurrence and prescapular lymph node
metastasis. The tumour was resected a second
time and treated with carboplatin. Euthanasia
was performed approximately 150 days after
initial diagnosis due to progressive disease. Met-
astasis was confirmed to the prescapular lymph
node, liver and spleen. No evidence of disease
was noted at the original tumour site at the time
of death.

Three cases of oral melanoma, all originating
from the maxilla, were identified in our study.
Two of three were classified as malignant. Cat 20
had pulmonary metastasis at the time of presen-
tation to the referral institution. Surgery was
initially performed, followed by chemotherapy.
Survival time was 365 days. Cat 22 was treated
with radiation therapy and was to be followed
with chemotherapy. Cat 23 was treated with
radiation therapy alone and had a progressive
mass in spite of therapy. The metastatic potential
of feline oral melanomas cannot be adequately
evaluated in this study due to the early stage of
the disease in two of the cases; however, one cat
had metastasis and another had evidence of local
progressive disease. Survival times ranged from
76–365 days. Median survival time has not been
reached, as two of the cats were still alive at the
time of publication.

Chemotherapy was administered in four cats.
Agents used included carboplatin (134–210 mg/
m2 iv), melphalan (2 mg/m2/day×10 days PO),
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doxorubicin (25 mg/m2 iv), and Taxol® (80 mg/
m2 iv). Disease stabilisation occurred in two cats;
however, progressive disease occurred 170 and
72 days following the onset of therapy.
Fig 1. Epithelioid tumour.
Fig 2. Spindle tumour.
Fig 3. Balloon tumour.
Discussion
Feline melanoma is typically considered a rare
neoplasm in cats. It is important, however, for the
veterinary practitioner to recognise its existence
and include it in the differentials for feline neo-
plasia. The data from the present study provides
information concerning diagnosis and prognosis
for non-ocular melanoma in cats. The tumour
typically presents in older cats, although in this
study cats as young as 2 years presented with
melanoma. A sex predisposition trend towards
female cats was found; however, a predisposition
could not be confirmed without complete patient
population information for all sites participating
in the study to ensure a 50:50 sex ratio.

In the present study, presenting complaint and
gross features were associated with a mass of
variable appearance. While the most common
sites were the nose, digits and pinna, other sites
were noted. This site distribution is consist-
ent with other studies of feline neoplasms
(Holzworth 1987, Patnaik & Mooney 1988).

The pinna, nose and eyelids are also common
sites for squamous cell carcinoma (SCC) in cats
(Ogilvie & Moore 1995, Vail & Withrow 1996).
These areas lack cutaneous pigment and SCC is
often sunlight-induced in skin with little or no
pigment. A definitive link between sun exposure
and development of cutaneous melanomas has
not been proven in cats. Holzworth (1987) sug-
gested a possible predisposition to melanoma in
cats with hair in the sex-linked colour spectrum
of red, black, blue and tricolour. The present
study did not provide data that would substan-
tiate or refute a colour pattern predisposition.
Due to the similar site predisposition for SCC
and melanoma, histopathology is necessary to
differentiate the two.

Basal cell tumours originating from basal cells
of the epidermis, hair follicles, sweat glands or
sebaceous glands are most commonly located on
the head, neck and shoulders of dogs and cats,
with a more common occurrence in cats (Ogilvie
& Moore 1995, Vail & Withrow 1996). As these
tumours can be pigmented, they may be mis-
diagnosed as melanomas. Basal cell tumours
may have a relatively high mitotic rate for benign
tumours. It is important to distinguish between
basal cell tumours and melanoma histologically,
as most basal cell tumours are benign and
slow growing with rare recurrence or metastasis
and favourable long-term prognosis. However,
according to Miller et al (1991), up to 10% of
basal cell tumours are carcinomas.

For lesions located on the digit, amelanotic
melanomas are the primary differential (Yager &
Wilcock 1994) although a diagnosis of plasma-
cytoma should also be considered. Plasmacyto-
mas are solitary round cell tumours that are well
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circumscribed and are non-encapsulated and
rarely occur in the cat. They can have strong
criteria for malignancy in spite of a usual benign
course of disease, including mononuclear giant
cells, a high mitotic index and marked cellular
pleomorphism. Areas most commonly affected
include the digits, oral cavity, and ear canal
(Yager & Wilcock 1994).

In dogs, up to half of subungual melanomas
develop distant metastasis (Aronsohn &
Carpenter 1990, Brewer 1999). Patnaik & Mooney
(1988) reported two cases, one with evidence of
recurrence and metastasis to the lymph nodes,
lungs and liver and the second resected with no
evidence of disease 365 days after surgery. Based
on the finding of confirmed metastatic disease in
two of five cases and suspected in one other case
reported here and those reported previously
(Patnaik & Mooney 1988) the tumour appears to
have similar behaviour in cats.

The clinical behaviour of pinnal melanomas in
cats has been disputed in the literature. While
some authors have suggested that these are be-
nign lesions (Holzworth 1987, Goldschmidt &
Shofer 1992), Miller et al (1991) reported that
they can exhibit malignant behaviour. In the
present study, cat 12 had a pinnal melanoma
with tumour recurrence and metastasis, support-
ing the conclusions of Miller et al (1991).

Also of interest is an apparent discrepancy
between histological findings and clinical behav-
iour. Holzworth (1987) observed that micro-
scopic evidence of malignancy did not
necessarily predict clinical behaviour. Con-
versely, two other reports indicated a strong
correlation between histological characteristics
and clinical behaviour (Goldschmidt & Shofer
1992, Miller et al 1993). One of seven histologi-
cally benign tumours with complete follow-up in
this study had suspected recurrence and met-
astasis, however, we cannot use this information
for comparison as this was not confirmed histo-
logically. For 10 malignant tumours with com-
plete follow-up, six had recurrence and/or
metastasis. Therefore, histological determination
of benign or malignant classification should be
regarded as helpful, but not an entirely accurate
predictor of clinical behaviour.

Epithelioid type tumours have been reported
more likely to be malignant and spindle cell type
more likely to be benign (Goldschmidt et al
1993). In that study, 80% of the epithelioid tu-
mours were malignant while 71% of the spindle
cell tumours were benign. A retrospective study
performed by Miller et al (1993) disagrees with
the findings of Goldschmidt as only 32% of
epithelioid tumours were malignant and 50% of
spindle cell tumours were benign. Our study
correlates with Miller in that six of 13 epithelioid
tumours have been characterised as malignant
and four of nine spindle cells as benign. Malig-
nancy is considered unrelated to predominant
cell type in canine cutaneous melanomas accord-
ing to Yager & Scott (1993) with which the
findings of both Miller and the current study
agree.

Although previous reports indicate that junc-
tional activity is predictive of benign behaviour
(Goldschmidt & Shofer 1992, Miller et al 1993,
Thomas & Fox 1998), eight of 12 cases of malig-
nant melanoma were characterised by junctional
activity while six of 11 benign tumours had
junctional activity in our study. Four of the cases
with junctional activity exhibited clinical recur-
rence or metastasis. Therefore, this study sug-
gests that junctional activity does not predict
clinical behaviour. According to Moulton (1990),
in humans, junctional activity, or location of the
tumour cells at the epidermal-dermal location,
occurs in melanocytomas or benign tumours
initially, and as these tumours grow and mature
the cells migrate to a more dermal location.
However, some benign melanomas can arise
from the dermis itself and have no junctional
activity. Malignant melanomas can arise from
normal melanocytes in the epidermis or by
transformation from benign melanomas of either
junctional or dermal location (Moulton 1990).
Discerning benign from malignant melanoma
can be difficult because malignant as well as
benign tumours can arise from the epidermal-
dermal junction. Also, malignant transformation
of benign tumours can occur, and if they do so
early in the disease process, it may be difficult to
assign histopathological behaviour. Because of
these difficulties, it is necessary to consider all
general indicators of malignancy before assign-
ing this behaviour (Moulton 1990).

Wide surgical excision has been suggested for
treatment of non-ocular melanoma in both dogs
and cats (Weinstock et al 1993). Monitoring for
metastasis is crucial, as surgery will only control
localised disease. The literature suggests that
aggressive surgery (Vernon & Helphrey 1983,
Withrow & Holmberg 1983) or large dose-
per-fraction protocols of radiation therapy
(Overgaard et al 1985, Meleo 1997) are treatment
options in dogs (King et al 1997). No studies to
date have critically evaluated the response of
feline melanomas to treatment. Based on the



180 L D Luna et al
findings in our limited number of cases, feline
non-ocular melanomas seem to respond much
like canine melanomas and have similar biologi-
cal tendencies to their canine counterparts. Sur-
gery, radiation therapy and chemotherapy are
treatment options. With the high potential for
metastatic disease, chemotherapy would seem a
viable option, although studies in dogs evaluat-
ing mitoxantrone (Ogilvie et al 1991), doxo-
rubicin (Ogilvie et al 1989), melphalan (Page et al
1991) and cisplatin (Kitchell 1994), have shown
that complete remissions are rare (Thomas et al
1998). Partial remission or disease stabilisation
is more likely (Thomas et al 1998). Treatment
modalities are dependent upon the extent of
tumour spread and invasion. It is important to
consider the nature of the melanoma (benign
vs malignant), as well as tumour location (ie
digit, pinna, oral cavity etc) when determining
treatment recommendations as surgical capabili-
ties may be limited due to the location.

Metastatic rates for cutaneous melanomas in
cats have been reported to range from 5 to 25%
(Holzworth 1987, Patnaik & Mooney 1988). Of
the cats for which follow-up information was
available in this study (n=19), three had con-
firmed metastatic disease, three had suspected
metastatic disease, and two others had recurrent,
progressive disease without evidence of metasta-
sis. Our findings regarding metastatic potential
are similar to those of Patnaik & Mooney (1988).

In the dog, melanoma is the most common
malignant oral tumour (Conroy 1967, Bostock
1979, Patnaik & Mooney 1988). Oral melanomas
are uncommon in the cat and carry a guarded
prognosis much like their canine counterpart
(Patnaik & Mooney 1988). In the study con-
ducted by Patnaik & Mooney (1988), five cats
were diagnosed with oral melanomas. The mean
survival time for four cats was 61 days (range,
1–135 days) and 80% had documented meta-
stasis. Three cases were diagnosed in our study
with an undetermined mean survival time as
two are still alive. However, one case died of
progressive disease with recurrence and sus-
pected metastasis and another had progressive
disease.
Conclusion
Non-ocular melanoma should be considered as a
differential diagnosis for cats presenting with
pigmented or non-pigmented masses, especially
on the pinnae, digits and nares or the oral cavity.
Histopathology is essential for differentiating
this tumour from SCC, pigmented basal cell
tumours and plasmacytomas as well as for dis-
cerning benign from malignant lesions. Although
surgical excision provided long survival times
for several of the cats in this study, recurrence or
metastasis was known or suspected in eight cats,
including one with an initial diagnosis of benign
melanoma. Predominant cell type and junctional
activity were not found to be predictors of clini-
cal behaviour. As metastasis may occur a year or
longer after initial diagnosis, regular follow-up
examinations are recommended. The efficacy of
chemotherapy, radiation therapy and immuno-
therapy is unknown for this tumour in cats but
with the potential for recurrence and metastasis,
further clinical investigation is warranted in
order to determine the best treatment modalities
for feline melanomas.
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