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Electrochemotherapy for metastatic cutaneous melanoma
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Electrochemotherapy (ECT) is a treatment method, which
uses electroporation to permeabilize the cell membrane and
improve the delivery of chemotherapy into cells, thus
increasing the cytotoxic effect several hundred fold [1–3]
(Figure 1). ECT was first described in the early 1990s [4] and
is an established treatment option for primary and secondary
cutaneous malignancies. The treatment was standardised in
2006 and updated in 2018 [5,6] and is now implemented in
the National Institute for Health and Care Excellence (NICE)
and the European Society of Medical Oncology (ESMO) mel-
anoma guidelines [7,8]. Over the past 30 years, ECT has been
proven to have high and consistent overall tumour response
(OR) and is performed in many cancer centres across
Europe [9–11].

Treating malignant melanoma metastases is one of the
most common indications for ECT, comprising one third of
cases treated with the method [11]. ECT is used for cutane-
ous metastases when systemic treatments fail to provide
long-term responses or metastases are deemed inoperable.
Melanoma metastases often present a surgical challenge and
are considered unresectable if they present in high numbers,
with bulky growth or rapid recurrence. Other local treatment
strategies include radiotherapy, isolated limb perfusion and
intra-lesional injection of cytotoxic drugs [12]. ECT has the
advantage of being applicable all over the surface of the
body and head and neck area, showing high response rates
across different tumour subtypes [11]. If a patient has few,
smaller lesions, the treatment can be performed with local
anaesthesia.

As ECT is commonly used in patients with disseminated
disease, the treatment is often palliative – helping patients
with symptomatic or cosmetically distressing cutaneous
lesions. Since ECT is by default a once-only treatment, it can
easily be implemented in treatment plans for melan-
oma patients.

In this issue of Acta Oncologica, Petrelli and colleagues
present an extensive and up-to-date review and meta-ana-
lysis of all data on ECT for the treatment of superficially
metastatic melanoma [13]. The review found a pooled OR of
77.6%, similar to the OR of 82% in patients with malignant
melanoma observed by Clover et al. in a large prospective

European study of ECT for cutaneous tumours [11], confirm-
ing a very high response rate.

A palliative treatment like ECT needs definition of treat-
ment toxicity, response after retreatment, local control and
patient-reported outcomes. Here, the Petrelli study makes an
effort to give a comprehensive evaluation of ECT for malig-
nant melanoma metastases to skin, including duration of
response. Petrelli and colleagues emphasise that data on
these parameters are challenging to obtain but nonetheless
imperative. This knowledge is essential for evaluating the
influence of ECT on quality of life for patients with cutaneous
metastases, an area that lacks data and is largely overlooked.
Petrelli et al.’s review also highlights the variation in report-
ing of current ECT literature. Altogether they confirm the
favourable oncologic outcomes of ECT in the treatment of
metastatic cutaneous melanoma, however some parameters
are yet to be established in order to properly evaluate pallia-
tive treatments, e.g., extension of treatment field, inclusion
of treatment margins and frequency of treatment [13].

With the compelling response rates seen with ECT along
with the great advances this past decade in precision medi-
cine (e.g., Ipilimumab, PD-1- and BRAF inhibitors), further
investigation of ECT in combination with these therapies is
encouraged. Such studies could include malignant melanoma
metastases, or even primary melanomas if surgical excision
would cause severe disfigurement or disability and the
patient is duly informed of standard treatments. Using ECT
to limit surgical resections that require amputation could
potentially allow limb-sparing surgery for melanoma patients
and new opportunities for disease management in complex
patients. An increased response and overall survival when
using ECT in combination with immunotherapy for the treat-
ment of malignant melanoma (e.g., Ipilimumab) has already
been reported [14]. Petrelli and colleagues mention the pos-
sibility of combining local and systemic treatment, thereby
maximising the long-term benefit of ECT. They therefore con-
clude that future studies should aim to enrol as homogenous
populations as possible, to better delineate subgroups most
likely to benefit from treatment and define the most effect-
ive treatment protocols [13]. A unique feature of ECT is a
similarly high response rate across tumour histologies. Thus,
any experience from treatment of malignant melanoma
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metastases is valuable for palliative treatment of patients
with skin metastases, not only from malignant melanoma
but from all tumour subtypes.
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Figure 1. (1) Cutaneous tumours are identified for treatment and bleomycin is
injected either intravenously (many or large tumours) or intratumourally.
Bleomycin does not easily pass the cell membrane due to its hydrophilic and
charged nature. (2) Electric pulses (400 V, 8 pulses of 0.1ms) are applied to the
tumour area, these pulses cause permeabilization of the cell membrane, thus
allowing entry of bleomycin to the cell interior. The electrode is moved to cover
the entire tumour volume with margins. (3) Bleomycin is now intracellular and
can exert single and double strand DNA breaks, the cytotoxicity being
enhanced several hundred fold after internalization. (4) Cell death ensues, most
patients are treated only once due to the high efficacy.
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