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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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Abstract

The survival curves for melanoma cells exposed to single
radiation doses in vitro and the specific growth delays for melan-
oma xenografts irradiated with single doses in vivo were found to
differ considerably among individual cell lines and tumours. In
fact, the differences could be almost as large as the largest
differences observed among cell lines and xenografts from tu-

mours of different histology with very different clinical cura-

. K. RorstAD

the suggestion that the radiation therapy of this disease
might be improved by use of fractionation regimes with
fewer fractions and higher doses per fraction than used in
conventional regimes (30 fractions of 2.0 Gy over 6
weeks) (13). The subsequent discussion in the literature
supported this suggestion in general, although there was

bility. , radi s that may have signifi-
cant infl on tumour resp to i d diati

¢.g. growth rate, hypoxic fraction, reoxygenation ability, PLD-
repair capacity and contact repair capacity, were found to differ

greatly in itude among This review
therefore that ; is a tumour type
that is very h in radi SS, i.€. i

melanomas should no longer be considered to be radiation resist-
ant in general. The values of the /R ratin derived from cell

some disag; on the absol itude of the supe-
riority of high fraction radiation regimes (81, 82, 85, 86).
Moreover, the first clinical investigations indicated that
melanomas showed better response when treated with 4
to 8 Gy fractions than with 2 to 3 Gy fractions (29, 33).
Since then, the radiation biology of malignant melan-
oma has received much attention. Studies in vitro have
been carried out using several established human cell lines
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Treating Melanoma Skin Cancer

If you've been diagnosed with melanoma, your treatment team will discuss your
treatment options with you. It's important to weigh the benefits of each treatment option
against the possible risks and side effects.

How is melanoma skin cancer treated?

Based on the stage of the cancer and other factors, your treatment options might
include:

» Surgery for Melanoma Skin Cancer

» Immunotherapy for Melanoma Skin Cancer

« Targeted Therapy Drugs for Melanoma Skin Cancer
« Chemotherapy for Melanoma Skin Cancer

« Radiation Theragx for Melanoma Skin Cancer

Common treatment approaches

Early-stage melanomas can often be treated with surgery alone, but more advanced
cancers often require other treatments. Sometimes more than one type of treatment is
used.
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ADJUVANT RADIOTHERAPY FOR CUTANEOUS MELANOMA: COMPARING
HYPOFRACTIONATION TO CONVENTIONAL FRACTIONATION

Danier T. CHang, M.D., Rogert J. Ampur, M.D.. CuristorHer G. Mogrris, M.S.,
AND WiLLiam M. MenDENHALL, M.D.

Departiment of Radiation Oncology, College of Medicine, University of Florida, Gainesville, FL
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Fig. 3. Overall survival (OS) and cause-specific survival (CSS)

Fig. 2. In-field locoregional control rates according to fractionation
after treatment.
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The role of radiotherapy in melanoma role in the treatment of melanoma is
constantly evolving

Mateusz Spalek, Anna M Czamecka, The role of radiotherapy in melanoma

Table 1. Evolution of the role of radiotherapy in melanoma treatment

Radiotherapy type Past Present
Adjuvant after lymphadenectomy ++ 4 +
+++ ++*
Whole brain radiotherapy +4+4 1+
Adjuvant after primary tumour resaction ++ +
++*
+ +4#
- +++*#
- +4+47*

*Induding sterectactic techniques
FRISO ITESLMENT o7 Drain metastases with radiosu
s Oncology in Clinical Practice

2019, Vol. 15, No. 6, 310-319



Adjuvant RT

e Adjuvant RT is not routinely recommended [lll, D].

e RT can be considered for local tumour control in cases of
ANNALS OF inadequate resection margins of lentigo maligna [lll, B].
ONCOLOGY e Adjuvant RT to the primary excision site should be considered
DRIVING INNOVATION for patients with desmoplastic or neurotropic melanoma for

R OE0GY whom adequate (=28 mm) pathological resection margins cannot
be achieved [IV, C].

e 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 [lll, C]

ELSEVIER

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
National Comprehensive Cancer Network . . . . . . ..
Cancer Med. 2015;4(1):1-6. diagnosis or will develop metastatic disease during their illness



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

ENCEFALO (Metastasi cerebrali)
RADIOCHIRURGIA

. 24 Gy/1ff
RADIOTERAPIA STEREOTASSICA

« 27-30 Gy/3ff

*  30Gy/5ff

EXTRACRANICA

RADIOCHIRURGIA

o 24-30 Gy/1ff

RADIOTERAPIA STEREOTASSICA

» 45Gy/3ff
o 48 Gy/Aff
e 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
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Targeted Therapy After Brain
Radiotherapy for BRAF-Mutated
Melanoma With Extensive
Ependymal Disease With Prolonged
Survival: Case Report and Review of
the Literature

OPEN ACCESS Ibrahim Abu-Gheida ', Samuel Chao®, Erin Murphy ', John Suh’, Glen H. Stevens?,



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
5|multaneous use of RT with immunotherapy

‘ONCOLOGY IN CLINICAL PRACTICE 2015, Vs

PD-1 Restrains Radiotherapy-Induced
Abscopal Effect

e T Ce” CD8+ Sean S. Park’, Haidong Do g %, Xin Liu 5 n M. Ha gt ch sto ph
N o SRS Michael P. Grams_ , Aaron 5 nsfield h M. Fur utanl eth R. Olivi and
ne D. Kwon®*
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Ipilimumab and radiation therapy for melanoma brain
metastases

Ann W. Silk", Michael F. Bassetti’, Brady T. West?, Christina I. Tsien® & Christopher D. Lao'

'Division of Hematology/Oncology, Department of Internal Medicine, University of Michigan Comprehensive Cancer Center, Ann Arbor, Michigan
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Figure 1. Censored overall survival of all patients by ipilimumats
treatrment. Treatment with ipilmumab was agnificantly  assodated
with improved survival (HR — 0.43, P — 0.005). HR, hazard ratico.
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Figure 2. Censored overall survival of patients for each type of
radiation therapy by ipilimumab treatment. (A WERT: treatment with
ipilimurnaly was not assodated with survival in the subset of patients
who urdderwent WEBRT (HR — 0.56, P — 0.15); (B} SRS: treatrment with
ipilimurmaly was significantly assodated with improved sureival in the
submet of patients who underwent SRS (HR — 0.31, P - 0.009).
WERT, whole brain radiation therapy; HR, hazard rabo; SRS,
sterestactic radicsurgery.



Patient with 8 melanoma brain metastases was treated with stereotactic radiosurgery (SRS). a Baseline MR
showing metastatic lesions. b SRS planning with bird's-eye view and planning isodose lines. ¢ Follow-up MRI
af;gr Saionthe showing near complete rgigm;ipn of all lesions. However, this patient developed new cerebellar
lesion 8 months after initial SRS which was also treated with SRS



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

Rudolf Z. et al, 1995 erythema, muscle spasm, local pain
Glass LF. et al, 1996 erythema and edema
erythema, edema,

Rols MP. et al, 2000
superficial necrosis, hyperthermia,

Sersa G. et al, 2000 erythema
erythema and edema

pain, muscle spasm

PCIin .24 .2‘92 .O% pain 75%, muscle spasm 25%,
Erythemq: ] 6 .6_42.0% erythema 16.6%, necrosis 41.6%

erythema 21.4%, pain 0%

erythema, edema

N eCI'OSiS. 29 .2‘4 ] s 6% pain 92%, syncope 4.7%, naused 9.4%,

’

fever 4.7%, skin G3 18%
Ricotti F. et al, 2014 NR
ulceration and infection (25.8%), pain,

Mir-Bonafe JM. et al, 2015
edema, erythema, nausea, vomiting

Caraco 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
ulceration 45.5%, erythema 42.4%,
Heppt M. et al, 2014 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), nousegéﬁ,el’;t;phedemo 4%, flu like symptoms 5%,



ECT AND IMMUNOTHERAPY

Cancers (Basel). 2021 Sep; 13(17): 4289. PMCID: PMCB8428335
Published online 2021 Aug 25. doi: 10.3390/cancers13174289 PMID: 34503099

Combination of Pembrolizumab with Electrochemotherapy in
Cutaneous Metastases from Melanoma: A Comparative Retrospective
Study from the InspECT and Slovenian Cancer Registry

Luca G. Campana,t’“r Barbara Peric,2:3 T Matteo Mascherini,* Romina Spm.f’ Christian Kunte 87 Erika Kis,®

« stage llIC-IV melanoma patients
« pembrolizumab alone vs pembrolizumab plus ECT vs ECT

_ Pembro+ECT | Pembro |

/8% 39% P <0,001
LPFS 86% 51% P <0,001
OS 88% 64% P =0,006

Campana LG et al., 2021
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CLINICAL CASE (2)

1 settimana post ECT

Pre ECT




CLINICAL CASE (2)

3 sefttimane post ECT
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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

e (Ca.testa/collo: 2

* Neoplasia vie biliari: 1

UOC Chirurgia Senologica UO Radioterapia Oncologica

Direttore: Prof. Paolo Carcoforo Direttore: Dott. Antonio Stefanelli
Dr.ssa Simona Bonazza



CONCLUSIONS

ECT may be considered a treatment option in patients
with melanoma skin metastases.

Low grade of available evidence and the need to
Individualize freatment -- 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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