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Abstract

Case summary A 4-year-old domestic shorthair cat presented to North Downs Specialist Referrals for treatment of
a 7mm melanoma of the nasal planum. Two treatments of electrochemotherapy using intravenous bleomycin as
a chemotherapeutic agent were administered. The tumour was no longer visible after treatment. At the 292-day
follow-up there was no recurrence at the site and the patient was clinically well.

Relevance and novel information There are few data concerning the outcomes of cats with non-ocular feline
melanomas and there are currently minimal descriptions in the literature of electrochemotherapy as a treatment
option. The available data suggest that nasal melanoma may have a worse prognosis, and that melanomas are
locally invasive and have a high propensity for metastasis. The current most effective means for local control
is surgery with wide margins. Given the location in this case, this would have required nasal planectomy, while

electrochemotherapy provided an effective and possibly more attractive alternative.
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Case description
A 4-year-old neutered female domestic shorthair cat
presented to the primary care veterinarian for a 5mm
diameter mass affecting the right side of the nose, just
distal to the planum. A wedge biopsy was taken from the
mass at the primary care veterinarian on initial presenta-
tion, and was sent to Nationwide Laboratories, where it
was diagnosed on histology as melanoma. The histology
showed 11 mitoses within 10 high-power fields. This
was consistent with a ‘high-grade melanoma’, based on
the histological classification scheme for non-ocular
feline melanoma.! The cat was referred to the oncology
department at North Downs Specialist Referrals for treat-
ment. Concern was raised by the rapid growth of the
mass, which had increased from 5 to 7mm in the 2 weeks
between initial presentation and treatment (Figure 1).

The cat was not clinically affected by the mass. A full
clinical examination yielded no other concerns, and
there was no other pertinent medical history.

Blood samples were collected for routine haematology
and a serum biochemical panel; all results were within
normal limits. There was no palpable lymphadenopathy;

however, no needle samples were taken from local
lymph nodes.

A 22G intravenous catheter was placed in the left
cephalic vein. A premedication of 0.005mg/kg medeto-
midine (Sedator 1mg/ml; Dechra) and 0.2mg/kg meth-
adone (Synthadon 10mg/ml; Animalcare) was given,
which gave good sedation. The patient was induced with
propofol (Propofol-Lipuro Vet 10mg/ml; Virbac) to effect
(2mg/kg was required). The patient was intubated with
a size 3.5 endotracheal tube, which was subsequently
cuffed.

Orthogonal inflated radiographs were taken of the
chest and reviewed; no signs of chest metastases were
visible radiographically.
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Figure 1 Mass prior to initial treatment; it was 7mm in
diameter and affected the right side of the nose, just distal
to the planum

Bleomycin was injected intravenously as a bolus at a
dose of 20mg/m?. Pulses were generated using an elec-
troporator certified for veterinary use (Onkodisruptor).
Contact between the patients and the electrodes (M1
clamp electrodes; Onkodisruptor) was optimised using
an electroconductive gel. Five minutes after the chemo-
therapy injections, the sequences of eight biphasic pulses
(two phases of 50pus given in each pulse of electricity)
were delivered in bursts of 1200 V/cm.

The general anaesthetic was stable. Recovery was
slow but uneventful. Atipamezole 0.001 mg/kg (Atipam
5.0 mg/ml; Dechra) was given intramuscularly prior to
extubation. The patient was discharged later the same
day. No acute-onset side effects were noted during or
after the procedure.

The patient was discharged with a 5day course of
meloxicam at 0.05mg/kg PO q24h (Metacam 0.5mg/ml
oral suspension for cats; Boehringer Ingelheim). A rigid
Elizabethan collar was also dispensed to prevent any
self-trauma to the area.

The patient returned 2 weeks later for a second course
of electrochemotherapy (ECT). The owners had reported
tumour shrinkage from the initial ECT session, with
some local inflammation and crusting. The patient’s
owner reported that the Elizabethan collar was not used
at home as the patient had not shown any interest in the

Figure 2 Tumour shrinkage 2 weeks after the initial
electrochemotherapy session. Some local inflammation
and crusting was present

area, and there had been no self-trauma, with the patient
being closely supervised (Figure 2).

An identical general anaesthesia and ECT protocol
was repeated for the second session. Again, the anaes-
thesia and procedure were smooth and recovery was
uneventful. The patient was discharged the same day
with no concerns. A rigid Elizabethan collar was dis-
pensed should it be required, but the owner again
reported that it was not indicated as the patient showed
no interest in the site. Following the second course of
ECT, the oral course of meloxicam was repeated and
extended to a more protracted course of 2 weeks
(0.05mg/kg PO q24h) owing to sneezing being noted at
home, as well as local inflammation and crusting over
the site (Figure 3). However, the patient was back to its
normal self within 3 weeks of the second ECT treatment,
with complete resolution of the mass, as well as the local
crusting and inflammation.

Six months after ECT treatment, there was no recur-
rence of tumour growth at the site of the original mass.
There was a local area of alopecia and mild thickening
of skin at the site (Figure 4). The cat was clinically well,
and there was no palpable lymphadenopathy or abnor-
malities on clinical examination. At the time of writ-
ing, 292 days (9 months) from the second ECT treatment,
the patient continues to do very well clinically, with no
clinical signs or recurrence of the mass.

Discussion

Melanomas are tumours that arise from an uncontrolled
proliferation of melanocytes or their precursors, cells that
generate the pigment melanin via the melanosome.??
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Figure 3 Nasal planum 2 weeks after the second
electrochemotherapy session. Inflammation and crusting
were present. The cat was clinically bright but sneezing

——

Figure 4 Six months after electrochemotherapy treatment.
There is a local area of alopecia and mild thickening of skin at
the site

In humans, the incidence of melanoma has been
increasing over the last 50 years. Despite accounting for
<5% of cutaneous human malignancies, they are the
leading cause of human skin cancer deaths, owing to
their propensity for metastasis.>* ECT is an effective
treatment for cutaneous metastasis of melanoma in
humans, resulting in a tumour response (complete or
partial response) in 74% of over 2000 tumours in

500 patients.> Furthermore, the results of the ESOPE
study (European Standard Operating Procedures of
Electrochemotherapy) found that there was no variance
in the efficacy of ECT with the size of the nodule in the
treatment of cutaneous and subcutaneous tumour
nodules of human patients with malignant melanoma.¢
Melanomas are also a common neoplasm in dogs, and
account for the highest incidence of oral neoplasms in
this species,>”8 where ECT has also been described as an
effective treatment option.’

Conversely, melanocytic neoplasms are rarer in the
cat, although generally malignant.>”# The most common
predilection site is in the eye and melanoma is the most
common intraocular mass in the cat.”8 There are few data
concerning outcomes for non-ocular feline melanomas.!
Hence, the information available for the clinical presen-
tation, biological behaviour and treatment of these
tumours in clinical practice is very limited. In a retro-
spective case series of 10 cats with melanocytic tumours
of the nasal planum, pigmentation of the nasal planum
was found to be a predisposing factor.! The cat in this
case study also had a pigmented nasal planum.

Prior to proceeding with the ECT protocol outlined in
this case report, the current treatment options available
for feline melanoma were discussed with the owners.

There is currently no set treatment recommendation
for feline melanoma in general. In a retrospective study
of 30 non-ocular melanomas in cats, the cats that had
surgical excision survived for significantly longer than
cats that received medical treatment only” However,
given the location on the nasal planum in this case, sur-
gical treatment would require a radical nasal planec-
tomy. One previous case study of a nasal melanoma in a
cat showed that nasal planectomy was a successful treat-
ment with no recurrence at 5 years.!! In this case, the
owners found surgery an unacceptable option owing
to its radical and invasive nature, as well as concerns
regarding the cosmetic outcome, and so this was not
pursued.

Hypofractionated radiation has been minimally
explored in the treatment of feline melanoma. One study
in five cats found some responsiveness to the radiation
protocol in oral malignant melanoma; however, this
response was not found to be durable, and all cats in the
study went on to be euthanased owing to progression of
disease, with the median survival time being 146 days.!2
In another study, six cats with nasal melanoma were
treated with hypofractionated radiation, all of the cats
treated showed tumour regression with treatment, with
50% showing a partial and 50% showing a complete
response. However, in all cases, progression or recur-
rence of the tumour occurred within a short time frame
(30, 43 and 92 days until tumour progression in the ani-
mals showing a partial response, and 84, 97 and 160 days
until recurrence in the animals showing a complete
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response, respectively). All animals were euthanased
owing to progression of disease, which had caused
clinical signs that reduced quality of life (anorexia, apathy
and weight loss).1? At the time of writing, the patient
reported herein is currently 9 months post-ECT treat-
ment, with no local tumour recurrence and no clinical
signs of disease, showing that, in this instance, ECT gave
a significantly more durable response compared with
hypofractionated radiation.

Immunotherapy in cancer treatment has evolved
enormously over the past decade and has been used in
the treatment of various different neoplasms in humans
and animals, including canine malignant melanoma.!3
The first licensed immunotherapeutic agent in veteri-
nary medicine is the canine melanoma vaccine (Oncept;
Merial). This is a xenogeneic human tyrosinase DNA
vaccine licensed in dogs with stage II or III oral mela-
noma in which local disease control has already been
achieved.!* This vaccine was also found to be well toler-
ated, with a minimal risk of adverse side effects in cats.15
The Oncept melanoma vaccine carries the advantage of
ease of treatment, given that sedation or general anaes-
thesia is not required. There is controversy regarding its
efficacy as, in retrospective studies, it has been found not
to increase the median survival time in canine oral
malignant melanoma.!¢ It was not considered to be an
appropriate sole treatment modality in the outlined case,
but was discussed as an adjunct to surgery or ECT with
the aim of reducing the risk of recurrence. In this case,
the significant financial implication of incorporating the
vaccine as an adjunctive treatment meant that it was not
used; however, this could be an area of potential interest
for future studies of the treatment of feline cutaneous
melanoma.

ECT is the use of chemotherapeutic drugs (bleomycin
or cisplatin) combined with electric pulses at a high
voltage. This causes a transient permeabilisation of the
cell membrane, thus allowing entry of the chemothera-
peutic drugs into the neoplastic cells. It is a treatment
modality that is widely used in human oncology in the
treatment of cutaneous and subcutaneous masses.® ECT
has also been shown to have good safety and efficacy in
treating feline squamous cell carcinoma of the nasal
planum."”

There is currently minimal literature describing
ECT treatment for feline nasal melanoma. One case
report describes the use of ECT combined with calcium
electroporation (CaEP) for the treatment of a cat with
cutaneous malignant melanoma with regional metasta-
sis; the affected animal had a cutaneous peripalpebral
plaque lesion, with submandibular lymph node enlarge-
ment. Five months of remission was achieved in that
case (after two ECT and CaEP treatments), prior to the
recurrence of disease in the retropharyngeal lymph
node, confirmed by fine-needle aspiration. CaEP causes

calcium influx at supra-physiological levels into neo-
plastic cells, causing cell death by necrosis.!® The
combination of these two novel cancer treatment modal-
ities requires further investigations to understand their
synergistic effect. That case suggests that both ECT and
CaEP may be effective treatments for cutaneous mela-
noma in cats and, given the favourable response also
seen in this case report, indicates further investiga-
tion of ECT as a treatment option for feline cutaneous
melanoma.

Another case study outlined the use of nano-ECT as
an adjunct after the CO, laser surgical removal of the
bulk of an oral melanoma in a cat.!” Nano-ECT is a form
of ECT that delivers a pulsed electric field with a
duration of nanoseconds rather than microseconds,?
as is more commonly used, and which was utilised in
this case. In that case report the patient was treated
with nanosecond pulses and bleomycin. The modality
showed promise in that case as there was no recurrence
of the primary mass 16 weeks after nano-ECT. However,
the patient described already had metastatic disease to
the local lymph node at initial presentation, and despite
the control of the local mass the cat was euthanased for
metastatic disease that caused a decline in general health
17 weeks after nano-ECT.

Although ECT is thus far minimally described in the
literature, given some promising results in the two afore-
mentioned case reports, it was deemed an appropriate
treatment modality in this case, and is a treatment modal-
ity that merits further investigation. A major deficiency
in this case report is that FNA sampling of local lymph
nodes was not undertaken at presentation, indicating
that local metastatic disease cannot be excluded. It was
presumptively assumed that there was no spread to local
lymph nodes as there was no palpable lymphadenopathy;
however, cytology would have been the more appropriate
course of action to confirm this. Direct comparison of
this case reports results with the aforementioned two
case reports is limited as in both previous case reports
local lymph node metastases had been confirmed.
Furthermore, ECT was used in conjunction with other
modalities to achieve local control (CaEP and CO, laser
surgical removal of mass bulk, respectively). In this case,
at the time of writing, the patient had no mass recurrence
or clinical signs at 292 days after the second ECT session,
with ECT being the sole modality used to treat melanoma
of the nasal planum.

Palliative care was also discussed, which would have
involved pain relief when the tumour became painful,
along with careful ongoing assessment of the patient’s
quality of life, which at the time of presentation was very
good. Given the metastatic nature of the mass on histol-
ogy and the known propensity of melanomas to cause
metastatic disease, it would be prudent to assume that
disease progression could have been swift. Median
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survival of cats with melanocytic tumours arising within
the oral cavity, lips or nose was found, in a retrospective
study, to be 83 days.” Hence, given that the patient is cur-
rently in remission 292 days after the second ECT ses-
sion, ECT as a treatment protocol shows significant value
in feline nasal melanoma.

Conclusions

ECT, to our knowledge, is not a currently described
treatment option for feline melanoma of the nasal
planum, although case reports exist of its use in combi-
nation with other modalities (one in a cat with oral
melanoma, and the other in a cat with a peripalpebral
melanoma). Given the positive outcome in this described
case, further prospective studies are indicated to confirm
the efficacy of ECT as a treatment modality, and to com-
pare it with other available options, as a means of effec-
tive local control.
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