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The use of electrochemotherapy in treating 
superficial melanoma metastases

Relevance. Electrochemotherapy (ECT) is a novel modality for treatment of skin, cutaneous, or subcutaneous malignant tumours.
Purpose of the study – to study the effectiveness of ECT for treatment of superficial metastases of melanoma.
Methods and materials. 4 patients with stage IV skin melanoma received ECT in the Center of bones, Soft Tissue Tumours and Mela-

noma of the Kazakh Institute of Oncology and Radiology (KazIOR). ECT was made using CliniporatorTM (IGEA, SpA, Italy) and hexagonal 
needle electrodes inserted subcutaneously directly into deep tumour tissues and surrounding areas. Electric pulses were administered 
during 8 minutes after intravenous injection of 15 mg / m2 of bleomycin. ECT was performed according to the European Standard Oper-
ating Procedures of Electrochemotherapy (ESCOPE). 

Results. All patients had a complete response (CR) of tumour nodes 15-30 days after ECT. 2 patients had no recurrence and growth of 
new lesions 10 months after ECT. One patient had tumour recurrence 3 months after ECT, and one – 5 months after ECT.

Conclusion. ECT can be a method of choice in treating patients with superficial melanoma metastases. ECT increases the effective-
ness of systemic and local therapy.
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Introduction. Since 1973, worldwide incidence of mel-
anoma has increased by 200% [1]. The same trend is ob-
served in Kazakhstan. In 5 years, 2011 to 2015, the mor-
bidity has increased by 25%. 330 patients in average were 
newly diagnosed with melanoma in Kazakhstan yearly. 
The total number of registered patients with that diag-
nosis has amounted to 2238 in 2015. Despite the fact that 
the patients with stage IV have accounted for only 8%, the 
5-year survival has remained rather low – 58.5% [2].

Melanoma is one of the most malignant tumours. Mel-
anoma is characterized by rapid metastasis into vital or-
gans and systems. The risk of its recurrence and progres-
sion depends on the primary stage of the disease. 5-year 
survival in local-regional stages differs from 97% at IA to 
40% at IIIC stage. In the metastatic process, 5-year surviv-
al depends on the localization of metastases: 62% in case 
of metastatic lesions and lymphatic lymph node involve-
ment; the involvement of lungs reduces 5-year survival to 
53%; and the involvement of other visceral organs results 
in a decrease to 33 % [3].

Despite a relatively favourable prognosis for superficial 
metastases, the treatment of this category of patients re-
mains one of the most complex and urgent. The presence 
of skin recurrences and metastases worsens the quality of 
life of patients due to the presence of a visible tumour, se-
vere pain syndrome, the need for regular surgical dress-
ings, and the development of inflammatory and infectious 
complications.

The existing methods of treatment of patients with skin 
metastases – from systemic therapy, surgery, radiotherapy 
to local-regional chemotherapy – are not efficient enough 
[4, 5]. The possibility for targeted therapy is limited to a 
group of patients with a proven mutation of BRAF gene. 
In this regard, the search for new, most efficient methods 
of treatment of this category of patients remains relevant.

To date, the effectiveness of this method was demon-
strated in multiple studies [6-8]. According to the obtained 
results, an objective response was observed in 80 patients 
(94%) one month after the first ECT. Partial response (PR) 

was achieved in 39 patients (48%), with a complete re-
sponse (CR) in 19 patients (24%) after the reinitiation of 
treatment. 19 out of 41 patients (48%) with CR after the 
first ECT underwent a second cycle because of the new le-
sions after a median of 6 months. During a follow-up of 
an average of 26 months, 6 patients had local recurrence, 
with a 2-year local progression-free survival rate of 87%. 
Advantages of the method: the time of treatment is less 
than 30 minutes; repeated sessions are possible; minimal 
side effects; and the possibility of combination with other 
methods of treatment [6]. ECT remains an effective meth-
od of palliative treatment of superficial metastases [9].

The clinical studies have revealed the following side ef-
fects of ECT technique:

• Local pain syndrome at the site of application of the 
electrode

• Nausea
• Vomiting
• Slightly expressed itching, erythema, peeling of the 

skin in the area of exposure passing without treatment.
• Permanent hyperpigmentation of skin in the area of 

cytostatic administration. The highest risk of hyperpig-
mentation – with bleomycin.

• Moderate aseptic inflammation of skin surrounding 
the tumour during treatment [10, 11].

In Kazakhstan, electrochemistry was first applied in the 
Center for Bone, Soft Tissue Tumours and Melanoma of 
the Kazakh Institute of Oncology and Radiology (KazIOR) 
in December 2016. The first experience of using this tech-
nique is presented in this study. 

Purpose of the study – to study the effectiveness of 
electrochemical method of treatment of superficial metas-
tases of melanoma.

Methods and materials. 4 patients with stage IV mela-
noma selected for ECT treatment met the following crite-
ria: satisfactory general status, ECOG <2, inoperable multi-
ple superficial melanoma metastases. Those patients have 
refused standard chemotherapy and were not subject to 
targeted therapy.
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ECT contraindications taken into account during pa-
tient selection: confirmed allergy to bleomycin; pulmo-
nary, cardiac, renal and hepatic insufficiency; probable 
life expectancy not more than 3 months; brain metasta-
ses; progressive metastases in internal organs; an installed 
pacemaker, insulin pump or electronic implants; impaired 
blood clotting; epilepsy; pregnancy or breastfeeding; 
acute infections including acute skin inflammation.

ECT procedure: all the patients received i/v bolus of Bleo-
mycin at the rate of 15 mg / m2 during 8 minutes. Then elec-
trical impulses were applied to each tumour site and adja-
cent tissues at a distance of 15-20 mm. The electric currents 
were supplied with a needle electrode 2-3 cm long based 
on the size of the source. The electrodes were attached to a 
high-voltage impulse generator Cliniporator™ (IGEA, SpA, It-
aly). The voltage up to 1000V was supplied as a compressed 
circuit of eight pulses at the frequency of 5000Hz. The volt-
age and current supplied to each tumour node were soft-
ware regulated. Maximum duration of the procedure – 30 
minutes. Each patient received one treatment session. The 
method of anaesthesia was determined depending on the 
anatomical location of the tumour. In the event of pain syn-
drome after the procedure the patients received analgesic 
therapy with standard NSAIDs. No other side effects except 
pain syndrome stopped by NSAIDs were observed during 
our first application of ECT.

The efficiency of ECT was determined by comparing 
the size of metastatic lesion before and after treatment, 
the number of lesions, the presence of M1b-c metastases, 
the relapses and the appearance of new metastatic lesion 
during 8 months after treatment.

Results. One of the peculiarities of the method was 
that the treatment effect was evident already 20 days after 
the procedure and remained in force for a different period 
without additional treatment. All patients had a complete 
response of cutaneous metastases to treatment after 20 
days. In 2 patients with pulmonary metastases, there was 
no growth of the metastases. 2 patients who had skin tu-
mour nodes 5-30 mm and 5-40 mm before treatment had 
a relapse after 3 and 5 months, respectively. 2 other pa-
tients had no skin metastases throughout the follow-up 
period of 10 months.

Summarized results of treatment:
• CR of tumour nodes was observed in all patients 15-

30 days after ECT.
• 2 patients had no recurrence and growth of new le-

sion within 10 months from the date of ECT.
• 1 patient had a tumour recurrence 3 months af-

ter ECT.
• 1 patient had a relapse of metastatic formations and 

the appearance of new lesions in nearby anatomical areas 
5 months after ECT (Table 1).

Clinical cases 1 2 3 4

Sizes of metastatic lesions before treatment 5-20mm 10-50mm 5-40mm 5-30mm

Number of lesions before treatment 20 5 6 25

Size and number of metastatic lesions after 
treatment No lesions

Presence of M1b-c metas-tases before treatment Multiple le-sions 
in the lungs No No Multiple le-sions 

in the lungs

Presence of M1b-c metas-tases after treatment
Multiple le-sions 

in the lungs 
(stable CT picture)

No 

The appearance 
of metastatic 
lesions of the 

lungs 6 months 
after treatment

Multiple le-sions 
in the lungs 

(stable CT picture)

Time before relapse and the appearance of new lo-
cal metastatic lesions after treatment (months) No No 6 months 3 months

Table 1 – Evaluation of ECT efficiency in patients with skin metastases of melanoma

Clinical case №1. Patient B., 38years old. Back skin melanoma St IV (T3bN1M1b). Condition: after surgery, 8 courses of 
chemotherapy (3 lines of chemotherapy). Stabilization of lung metastases. Progression: metastatic lesion of the back skin.

Figure 1 – Patient B. 38years old. Back skin melanoma St IV (T3bN1M1b): (A) Before treatment; (B) 20 days after treat-
ment; (C) 5 months after treatment

(А) (C) (B)
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20-30 days after treatment, CR of metastatic lesions 
was determined by visual examination and palpation. 
There was no progression of metastatic lesions of the 
back skin within 10 months. The stabilization of metas-
tases in the lungs was confirmed by computed tomogra-

Figure 2 – Figure 2 -  Patient D., 58years old. Melanoma of the left leg 
skin St IV (T4bN1M1a): (A) Before treatment, (B) 15 days after treatment

(А) (B)

15-20 days after treatment, the resorption of metastat-
ic foci was determined by visual examination and palpation. 
There was no local recurrence of melanoma metastasis with-
in 10 months. The absence of distant haematogenous and lym-

Figure 3 – Patient I., 78years old. Metastasis of melanoma to the right leg skin without pri-mary-identified lesion 
StIV(TxN0M1a): (A) Before treatment, (B) 30 days after treatment, (C) Complete necrosis of tumour nodes after 3 

months.

(А) (C) (B)

phy (CT) (Table 1).
Clinical case №2. Patient D., 58years old. Melanoma of 

the left leg skin St IV (T4bN1M1a). Condition: after surgery 
(wide excision of the left leg skin tumour  + Duchene’s op-
eration on the left leg).

phogenous metastases was confirmed by CT and MRI (Table 1).
Clinical case №3. Patient I., 78years old. Metastasis of 

melanoma to the right leg skin without primary-identified 
lesion StIV(TxN0M1a).
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Figure 4 – Patient A., 68 years old. Skin melanoma of the left inguinal area with 
a metastatic lesion of inguinal lymph nodes, lung, and soft tissues of the anteri-
or thoracic wall. St IV (T4vN1M1b): (A) Before treatment, (B) 20 days after treat-

ment. 

(А) (B)

25 and 30 days after treatment, the resorption of met-
astatic lesions was confirmed by visual examination, pal-
pation and ultrasonography. Six months after ECT the dis-
ease progressed as the new metastatic lesions appeared 
in soft tissues, on the left leg skin and in the lungs, as evi-

denced by local examination and CT (Table 1).
Clinical case №4. Patient A., 68 years old. Skin melano-

ma of the left inguinal area with a metastatic lesion of in-
guinal lymph nodes, lung, and soft tissues of the anterior 
thoracic wall. St IV (T4vN1M1b).

20 days after treatment, the resorption of metastat-
ic lesions was confirmed by visual examination, palpation 
and ultrasonography. 3 months after ECT, the disease pro-
gressed as the new metastatic lesions appeared in soft tis-
sues, on the skin of the anterior chest wall, and the meta-
static lesions in the lungs have progressed as evidenced by 
local examination and CT (Table 1).

Conclusion. Our first experience with ECT has shown 
the possibility of using this method in treating melanoma 
skin metastases. ECT can be a method of choice for treat-
ing superficial melanoma metastases of different localities 
with a high risk of local recurrence and further dissemina-
tion of the tumour.

ECT provides good results with minimal side effects 
and allows improving the quality of life of patients.

Further study involving more patients and a longer 
monitoring of the treated patients are required to com-
pletely evaluate the efficiency of this method of treatment.

References
1. American Cancer Society. “Cancer Facts and Figures 2016”. At-

lanta: American Cancer Society; 2017. 
2. Kaidarova DR, Auezova ET, Chingisova Zh.K., Seisenbaeva GT, 

Azhmagambetova AE, Zhylkaidarova A.Zh. «Indicators of Cancer 
Service of the Republic of Kazakhstan for 2015». P. 126, 142-143, 145.

3. Balch CM1, Soong SJ, Gershenwald JE, Thompson JF, Reintgen 
DS, Cascinelli N, Urist M, McMasters KM, Ross MI, Kirkwood JM, Atkins 
MB, Thompson JA, Coit DG, Byrd D, Desmond R, Zhang Y, Liu PY, Ly-
man GH, Morabito A. «Prognostic factors analysis of 17,600 melano-
ma patients: validation of the American Joint Committee on Cancer 
melanoma staging system». J Clin Oncol. 2001 Aug 15;19(16):3622-34

4. Gogas HJ1, Kirkwood JM, Sondak VK. «Chemotherapy for 
metastatic melanoma: time for a change?» Cancer. 2007 Feb 1;109 
(3):455-64.

5. Abhirami Hallock, MD, Olga Vujovic, MD, and Edward Yu, 
MD «Is radiotherapy an effective treatment option for recurrent 
metastatic malignant melanoma? A case report of short-course, 
large-fraction radiation and a literature review» Can J Plast Surg. 
2011 Winter; 19(4): 153–155.

6. Campana LG1, Valpione S, Mocellin S, Sundararajan R, Gran-
ziera E, Sartore L, Chiarion-Sileni V, Rossi CR «Electrochemotherapy 
for disseminated superficial metastases from malignant melano-
ma». Br J Surg. 2012 Jun; 99(6):821-30.

7. Larkin JO1, Collins CG, Aarons S, Tangney M, Whelan M, O’Rei-
ly S, Breathnach O, Soden DM, O’Sullivan GC. Electrochemothera-
py: aspects of preclinical development and early clinical experience. 
Ann Surg. 2007 Mar;245(3):469-79.

8. Marko Snoj, Maja Cemazar, Breda Slekovec Kolar, and Gregor 
Sersa «Effective Treatment of Multiple Unresectable Skin Melanoma 
Metastases by Electrochemotherapy» Croat Med J. 2007 Jun; 48(3): 
391–395. 

9. Corrado Caracò, Nicola Mozzillo, Ugo Marone, Ester Simeone, 
Lucia Benedetto, Gianluca Di Monta, Maria Luisa Di Cecilia, Gerardo 
Botti and Paolo Antonio Ascierto «Long-lasting response to electro-
chemotherapy in melanoma patients with cutaneous metastasis», 
BMC Cancer 2013. 13:564

10. Mir LM1, Glass LF, Sersa G, Teissié J, Domenge C, Miklavcic 
D, Jaroszeski MJ, Orlowski S, Reintgen DS, Rudolf Z, Belehradek M, 
Gilbert R, Rols MP, Belehradek J Jr, Bachaud JM, DeConti R, Stabuc 
B, Cemazar M, Coninx P, Heller R. «Effective treatment of cutaneous 
and subcutaneous malignant tumours by electrochemotherapy». Br 
J Cancer. 1998 Jun;77(12):2336-42.

11. John O. Larkin, MB, AFRCSI,* Christopher G. Collins, PhD, 
AFRCSI,* Simon Aarons, PhD,* Mark Tangney, PhD,* Maria Whelan, 
MB, AFRCSI,* Seamus O’Reily, BSc, MD, PhD, FRCPI,† Oscar Breath-
nach, MB, MRCPI,† Declan M. Soden, BSc, PhD,* and Gerald C. O’Sul-
livan, MCh, FRCSI, FRCSG (Hons), FACS «Electrochemotherapy As-
pects of Preclinical Development and Early Clinical Experience» Ann 
Surg. 2007 Mar; 245(3): 469–479.


