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Amelanotic Melanoma of the Root of the Tongue in A Canine
Patient Treated by Electrochemotherapy
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Abstract: Background: Electrochemotherapy is a novel tumor treatment routinely used for cutaneous and subcutaneous
tumors in human patients in the European Union since 2006. Here we used it to treat an amelanotic melanoma of the
root of the tongue in a canine patient.

Case Presentation: The patient was a 9 year-old, female, Golden Retriever, dehydrated, cachectic and in a bad general
condition due to the difficulty in eating and drinking provoked by the tumor. The procedure was performed with general
anesthesia, with intravenous administration of bleomycin, and went uneventful. The only adverse effect was an important
swelling of the tongue which lasted 2 days and was controlled with non-steroidal anti-inflammatory drugs.

Results and Conclusion: A good local control of the disease was achieved with a 83% reduction of the tumor mass, at
day 21 after a single treatment. On the 33™ day the patient died after a digestive hemorrhage not related to the
treatment. Electrochemotherapy was found a good approach to locally control the disease. The swelling of the tongue

was an important side effect which has to be taken into account when treating this organ, and should be controlled with

medication.
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BACKGROUND

Malignant melanoma is a common neoplasm in
dogs. It is more frequent in male, older dogs, and it is
frequently found in the gingiva [1,2]. However cancer
confined to the tongue is rare, and the most common
type in this location is squamous cell carcinoma.

Malignant melanomas have a very poor prognosis
since they early metastasize and their diagnosis is
usually made late [1,3]. The treatment options include
radical surgical excision of the tumor [3,4]. As in the
case here reported, 54% of tongue tumors in dogs are
located in the midline, which limits the ability to achieve
a complete surgical resection. Complications from agg-
ressive resections include hypersalivation and altera-
tions in thermoregulation in hot and humid environ-
ments [5]. Malignant melanomas are known to be
radiation responsive [6] and radiotherapy can also be
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considered as a primary treatment option [5].
Complications, which depend on the tissue irradiated,
in this case include oral mucositis, dysphagia, and
other late less frequent complications [5]. Chemo-
therapy can modestly improve the survival time if it is
used in combination with the previous treatment
modalities [5,7]. DNA vaccination is a new therapeutic
option that might improve the outcome, but it requires
previous local control of the disease [8, 9].

Electrochemotherapy (ECT) is a novel treatment
modality consisting in the use of an electric field to
increase tissue permeability to certain drugs. The drug
generally used is bleomycin, which works as an
endonuclease, cutting the DNA strands and thus
interfering with cell division. This provides a sort of
selectivity towards dividing cells, sparing the quiescent
ones, and thus allowing the tissue to heal with
minimum scaring. This treatment is used in the
European Union since 2006, for the treatment of
cutaneous and subcutaneous tumors in human clinics
[10,11], particularly for the treatment of melanoma
nodules. Electrochemotherapy was introduced in
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veterinary oncology in 1997 [12]. Cemazar ef al.
reviewed the use of electrochemotherapy for treating
tumors in veterinary oncology [13]. Here we report the
results obtained when ECT is applied in the tongue of a
canine patient with an amelanotic melanoma.

CASE PRESENTATION

Clinical Examination

A 9 vyear-old, female, Golden Retriever was
presented with cachexia, dehydration, sialorrhea, and a
bad general condition. The owner reported that the dog
had difficulties in eating and drinking water in the
previous month. Additionally, he reported that his kids
didn’t want to play with the dog because of the
sialorrhea and the bad smell coming out from his
mouth.

Figure 1: Chest X-ray of the patient. The x-ray image shows
a dilated heart, with no signs of lung metastasis.

The patient was clinically fully examined, including
laboratory analysis and chest X-ray. Figure 1 shows a
chest X-ray revealing a dilated heart without any other
pathologic sign or lung metastasis.

A pale, 56 x 54 x 2 cm® tumor was found in the
root of the tongue. A tissue sample was cut for
histopathology revealing an amelanotic melanoma.
According to the World Health Organization staging
scheme for dogs with oral melanoma, it corresponded
to a stage 11l [8].

Laboratory findings revealed a mild anemia (RBC
4.8 M/mm?® — Reference Value (RV) 5-8; Hb 9.9 g/dL -
RV 12-18; Hematocrit 29% -RV 35-55; MCV 60.41 fl —
RV 64-75), hyperleucocytosis (WBC 36 000/mm’ — RV
5 000-15 000), excessive uremia (87 mg/dl - RV 15-45)
and alkaline phosphatase activity (343 U/l - RV less
than 250). Other results were within normal range.

Treatment

Figure 2 shows the patient on the day of the
treatment. Due to the bad general condition, ECT was
the therapeutic modality chosen. To determine the
dose of bleomycin the body surface of the dog was

the formula: body surface in m? =

2/3

estimated using

10.1 x (weight in grams)

10000
so the calculated body surface was 0.86 m”.

[14]. The weight was 25 kg,

Figure 2: The patient at the time of the treatment. The tumor,
located on the root of the tongue, is clearly seen.

-

General anesthesia was used. A single dose of
bleomycin (15 000 IU/m?) was administered in bolus,
and the electric pulses were delivered 8 minutes later.
A 6 needles electrode (2 cm long and 1.2 mm in
diameter) was used to apply 8 pulses of 1000V/cm with
a length interval of 100 psec at a repetition frequency
of 10 Hz, using a BTX ECM 830, Harvard Apparatus,
Holliston, MA, USA. After the procedure, NSAID was
administered for pain containment and tongue swelling
control.

RESULTS

Follow Up

Two days after the ECT, the patient showed
significant edema of the tongue, with aggravated
difficulty to eat.
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Figure 3: The patient seven days after the ECT. The tumor
already started to shrink.

Figure 3 shows the patient seven days after the
ECT. No sign of edema was present and patient
displayed a clear improvement of its general condition.
The tumor started to shrink to a size of 4.2 x 3.4 x 0.9

cm?®.

Figure 4: The patient twenty-one days after the ECT. The
size of the tumor notably reduced and patient general
condition greatly improved.

Figure 4 displays the patient twenty-one days after
the ECT with a marked improvement in its general
condition, absence of pain, and the capability to eat
and drink with no problems. The sialorrhea and the bad
smell were no longer present. The size of the tumor

was 2.5 x 2.2 x 0.5 cm®. The tumor size was calculated
using the formula A = ab, in accordance with the WHO
response criteria, showed an 83% reduction of the
tumor size, which corresponds to a partial response
[15]. Since the diagnostic, a second ECT treatment
was programmed because of the thickness of the
lesion. It should have been performed 15 days after the
second visit. Unfortunately 12 days later after the
second visit (on the 33" day after the ECT), patient
died due to a digestive hemorrhage (unrelated to the
treatment).

CONCLUSION AND DISCUSSION

A very good antitumor response was achieved. The
patient recovered its general condition in a few days,
with a rapid improvement in less than a week. The low
doses of bleomycin (11 to 30 times lower dose than the
one reported as toxic [16]) had no undesired effects.
However, the treatment provoked a marked swelling of
the tongue which made patient nourishment difficult
after the ECT. The situation ceased in less than three
days, controlled with medication (NSAIDs). It must be
noticed that, prior to the ECT treatment, the tumor itself
made the food and beverage ingestion very difficult.
However, once the swelling of the tongue returned to
normal and the tumor started to shrink (due to the ECT
treatment), the normal capacity to eat and drink was
restored. Thus, this side effect was quite limited in time
and it was actually compensated by the efficacy of the
ECT.

There is a single treatment of an amelanotic
melanoma of the tongue in dogs by means of ECT
reported in the literature [17]. No good local control of
the tumor was achieved even though 4 ECT sessions
were applied. However, the ECT procedure was not the
same since the authors of that study injected the
bleomycin in the tumor, and not intravenously, as
usually recommended in human’s treatment [18, 19,
20, 21] and as performed in our case. This difference
can easily explain the poor result previously reported
because tumors are heterogeneous tissues, thus, the
intratumoral injection of bleomycin probably did not
provide a uniform distribution inside the melanoma
mass. By administering the drug intravenously this
difficulty was eliminated. We conclude that, also in the
amelanotic melanoma, ECT is a safe and efficient
treatment for local control of the disease. This result
confirms that one of the most remarkable aspects of
ECT is its effectiveness against any histological type of
cancer [10, 11, 19, 22]. Our data also confirm that ECT
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is very useful when patient clinical condition impedes a
more aggressive treatment.

In some cases, like the one reported here, a
limitation of the ECT is tumor accessibility by the
electrodes, as well as the electrodes dimensions.
Indeed, due to the thickness of the tumor at the time of
the ECT, the complete treatment of the tumor in a
single session was not possible. A second ECT
application was scheduled to be performed after the
reduction of the tumor volume. This would provide
adequate coverage of the tumor base and a margin of
normal tissue [18, 20]. In this context, new electrodes
and pulse generators, presently under development,
shall overcome this ECT limitation, making possible the
access to larger lesions and to organs in other
locations.
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