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Historically, melanoma cells were considered to be 

radioresistant, hence the role of RT was mainly limited to the 

symptomatic treatment of advanced disease.
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role in the treatment of melanoma is 
constantly evolving



RT is rarely used to treat non-metastatic melanoma while it plays 
an important role in metastatic disease RT should be used
in as much as 23% of patients with advanced melanoma

About 15% of patients with melanoma have metastatic disease at 
diagnosis or will develop metastatic disease during their illness

National Comprehensive Cancer Network
Cancer Med. 2015;4(1):1–6.

Adjuvant RT

• Adjuvant RT is not routinely recommended [III, D]. 

• RT can be considered for local tumour control in cases of 
inadequate resection margins of lentigo maligna [III, B].

• Adjuvant RT to the primary excision site should be considered 
for patients with desmoplastic or neurotropic melanoma for 
whom adequate (≥8 mm) pathological resection margins cannot 
be achieved [IV, C]. 

• RT could be discussed for patients with an R1 resection 
(resection with microscopic tumour at the margin) or after 
resection of bulky LN metastases, especially if further surgical 
clearance is not feasible [III, C]



RADIOCHIRURGIA E RADIOTERAPIA STEREOTASSICA

Razionale Clinico

➢ Erogare una dose elevata di radiazioni ionizzanti all’interno di un 
volume bersaglio di dimensioni limitate

➢ Contenere il rilascio di dosi clinicamente significative ai tessuti
sani circostanti sfruttando la rapida caduta di dose (gradiente di 
dose) al di fuori del volume definito



FRAZIONAMENTI

RADIOCHIRURGIA

RADIOTERAPIA STEREOTASSICA

• 27-30 Gy/3ff

•  30Gy/5ff

• 24-30 Gy/1ff

ENCEFALO (Metastasi cerebrali)

EXTRACRANICA

RADIOCHIRURGIA

• 24 Gy/1ff

RADIOTERAPIA STEREOTASSICA

• 45Gy/3ff

• 48 Gy/4ff

•  50Gy/5ff



STEREOTASSI ENCEFALICA

Imaging  Multimodale (TAC/RM)



RT in combination with molecularly
targeted therapy
• BRAF inhibitors with simultaneous RT are contradictory, and the use 

of such a combination requires caution. 

• Some reports suggest an advantage of using the combination in 
sensitising melanoma cells to RT after the administration of BRAF 
inhibitors



RT in combination with immunotherapy
• This is confirmed by increased frequency of an extremely rare 

phenomenon known as the abscopal effect (response of untreated

• lesions as consequence of local treatment of another lesion) with 
simultaneous use of RT with immunotherapy

T cell CD8+
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Conclusions RT has an important role in the treatment of patients
with melanoma; 

however, the indications for RT in melanoma have changed 
significantly over the past few years.

Indications for palliative RT remain unchanged.

Adjuvant RT after lymphadenectomy is not recommended
because more effective adjuvant treatments are available.

RT is increasingly used to enhance the effectiveness of
immunotherapy and targeted therapy, as well as to delay
the withdrawal of effective systemic therapy in the case
of oligoprogression. 

This topic requires new prospective clinical trials; however, 
emerging data justify the use of RT in the described clinical 
situations. Since the response to RT is partly dependent on 
CD8+ T-cells, developing future strategies to increase T-cell 
infiltration may improve the effectiveness of RT in melanoma 
patients.



ELECTROCHEMOTHERAPY
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LITERATURE ON ECT IN 

MELANOMA SKIN METASTASES

 Actuarial LC was reported in four studies: 72-87% 2-year LC

 Three papers analyzed OS: 67-86.2% 1-year OS

 Campana et al. reported 87% 2-year local PFS

 Melanoma specific survival was reported by Kunte et al. as 74%

1-year rate



TOXICITY
Author/year Toxicity

Rudolf Z. et al, 1995 erythema, muscle spasm, local pain 

Glass LF. et al, 1996 erythema and edema 

Rols MP. et al, 2000
erythema, edema, 

superficial necrosis, hyperthermia,

Sersa G. et al, 2000 erythema

Sersa G. et al, 2000 erythema and edema 

Byrne CM. et al, 2005 pain, muscle spasm 

Gaudy C. et al, 2006
pain 75%, muscle spasm 25%, 

erythema 16.6%, necrosis 41.6%

Quaglino C. et al, 2008 erythema 21.4%, pain 0%

Kis E. et al, 2011 erythema, edema

Campana LG. et al, 2012
pain 92%, syncope 4.7%, nausea 9.4%, 

fever 4.7%, skin G3 18%

Ricotti F. et al, 2014 NR

Mir-Bonafè JM. et al, 2015
ulceration and infection (25.8%), pain, 

edema, erythema, nausea, vomiting

Caracò C. et al, 2015 pain 37%, myalgia 13.5%, necrosis 29.2%

Mozzillo N. et al, 2015 pruritus 80%

Hribernik A. et al, 2016 None

Heppt M. et al, 2016

ulceration 45.5%, erythema 42.4%, 

infection 30.3%, pain 24.2%, 

nausea 9.%% ≥ G3)

Tomassini GM. et al, 2016 NR

Kunte C. et al, 2017
skin toxicity 50% (G3 in 2 pts), nausea 4%, lymphedema 4%, flu like symptoms 5%, 

pain 39%

Pain:24.2-92.0% 

Erythema:16.6-42.0% 

Necrosis: 29.2-41.6%



ECT AND IMMUNOTHERAPY

• stage IIIC–IV melanoma patients

• pembrolizumab alone vs pembrolizumab plus ECT vs ECT

Pembro+ECT Pembro

ORR 78% 39% P < 0,001

LPFS 86% 51% P < 0,001

OS 88% 64% P = 0,006

Campana LG et al., 2021



Quaresmini et al., 2021



CLINICAL CASE (2)

Pre ECT

1 settimana post ECT



CLINICAL CASE (2)

3 settimane post ECT



Elettrochemioterapia: la nostra esperienza

Dal 2017 al 2024 totale casi: 40

• Melanoma, Ca. Basocellulare, Ca. Spinocellulare: 12

• Recidiva cutanea di carcinoma della mammella: 11

• Ca. Vulva: 6

• Ca. Ano/Retto: 6

• Metastasi Ossee: 4

• Ca. testa/collo: 2

• Neoplasia vie biliari: 1

UOC Chirurgia Senologica
Direttore: Prof. Paolo Carcoforo
Dr.ssa Simona Bonazza 

UO Radioterapia  Oncologica
Direttore: Dott. Antonio Stefanelli 



CONCLUSIONS

 ECT may be considered a treatment option in patients

with melanoma skin metastases.

 Low grade of available evidence and the need to

individualize treatment --- the importance of

multidisciplinary team including dermatologists,

medical oncologists, and radiation oncologists.

 Importance of patient selection, treatments

combinations (immunotherapy) and early ECT

treatment
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