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ABSTRACT 

There are some problems about the optimal treatment mo-
dality of vulvar cancer (VC): unfeasible surgery in elderly 
women with several comorbidities and the absence of treat-
ments applicable in recurrent disease. For these reasons, 
Electrochemotherapy (ECT) may have an important role in 
the management of these patients. The aim of this system-
atic review is to evaluate ECT in VC in terms of clinical re-
sponse, adverse events and quality of life (QoL). We con-
ducted a search on the electronic database PubMed/MED-
LINE. All the studies in English language published from 
2006 and August 2019 were considered eligible. The 4 stud-
ies included in the systematic review reported an overall 
objective response rate (complete and partial response) was 
74.3%. No treatment-related serious adverse events were 
reported in any of the studies. An improvement in the QoL 
was reported. In conclusion, ECT is an easy, quick to per-
form, less invasive and repeatable procedure, which have 
shown a positive clinical response, a reduction in symp-
toms and an improvement in QoL. Since the survival for 
advanced and metastatic diseases has been, fortunately, in-
creased, it is also important to focus our efforts on the QoL 
and on the local control of the disease. 

SOMMARIO 

Alcune delle problematiche sul trattamento ottimale del 
carcinoma vulvare (CV) sono rappresentate dalle controin-
dicazioni all’esecuzione di un intervento chirurgico nelle 
donne anziane con comorbidità e dall’assenza di ulteriori 
trattamenti somministrabili nella malattia recidivante. Per 
questi motivi, l’elettrochemioterapia (ECT) potrebbe avere 
un ruolo importante nella gestione di queste pazienti. Lo 
scopo di questa review sistematica è quello di valutare 
l’ECT in termini di risposta clinica, eventi avversi e qualità 
di vita (QoL). Tramite una ricerca su PubMed/MEDLINE, 
tutti gli studi in lingua inglese pubblicati dal 2006 all’agosto 
2019 sono stati presi in considerazione. I 4 studi inclusi nella 
review sistematica hanno riportato una risposta clinica 
complessiva (completa e parziale) del 74.3%. Sono stati ri-
portati, inoltre, l’assenza di gravi eventi avversi e un mi-
glioramento della QoL. In conclusione, l’ECT è una proce-
dura semplice, veloce, poco invasiva e ripetibile, che ha mo-
strato una risposta clinica positiva, una riduzione della sin-
tomatologia ed un miglioramento della QoL. In un contesto 
in cui, fortunatamente, la sopravvivenza per le malattie 
avanzate e/o metastatiche sta aumentando, è importante 
concentrare i nostri sforzi anche sulla QoL e sul controllo 
locale di malattia. 
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INTRODUCTION 

Electrochemotherapy (ECT) combines electro-
poration and chemotherapeutic drugs in order 
to destroy or reduce in size different kinds of le-
sions. The electroporation improves drugs deliv-
ery by increasing the cell membrane permeabil-
ity and makes chemotherapy more effective (1). 
There are three mechanisms of action of ECT (2): 
first, the cytotoxic effect of chemotherapy; sec-
ond, an anti-vascular effect with a vasocon-
striction phase followed by vascular disruption 
(3,4); third, an immune stimulation (5,6). The ap-
plications of ECT have been extended in recent 
years. ECT has been used in the treatment of 
metastatic melanoma in conjunction with stand-
ard chemotherapy in order to obtain a better lo-
cal control of the disease (7,8). Two recent multi-
centric studies reported 71% of positive response 
to the ECT treatment in breast cancer patients (9, 
10). In head and neck cancers, ECT may be a 
valid less invasive option to preserve physiolo- 
gical functions (11). Furthermore, ECT showed 
positive results in non-melanoma skin cancers 
and soft tissues sarcomas and even in non-can-
cer skin lesions (2). More recently, promising re-
sults have been reported in vulvar cancer treat-
ment. Vulvar cancer (VC) accounts for 5% of all 
gynaecologic malignancies (12) and there are 
some problems about the optimal treatment mo-
dality. Indeed, radical surgery often requires the 
need for plastic reconstruction, by different tech-
niques (13, 14), and frequently involves a high 
post-operative burden (15). On the one hand, 
since vulvar cancer mainly affects elderly 
women, comorbidities often make surgery un-
feasible, whereas on the other hand, even when 
surgery, chemotherapy and/or radiotherapy are 
applicable, in the different settings up to the pal-
liative care (16, 17, 18), recurrences are not rare 
and to provide additional care remains a real 
challenge. For these reasons, ECT may have an 
important role in the management of these pa-
tients. The aim of this systematic review is to 
evaluate ECT in VC in terms of clinical response, 
adverse events and quality of life (QoL).  

MATERIALS AND METHODS 

The Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses statement (PRIS-

MA) was used as a guide for this systematic re-
view (19).  
The Population, Intervention, Comparator and 
Outcomes (PICO) framework was used to for-
mulate a search question in the following way: 
P: vulvar cancer; I: electrochemotherapy; O: clin-
ical response. The “C” was not included because 
of the absence of a comparator. Indeed, ECT is 
emerging in more recent years and it is used as a 
palliative treatment in the majority of the cases. 
For this reason, comparing ECT with other less 
effective or none treatment would be unethical. 
Although the first objective of this systematic re-
view was the evaluation of the clinical response, 
we added two secondary endpoints of our re-
search: the evaluation of the adverse events and 
the QoL. We conducted a search on the elec-
tronic database PubMed/MEDLINE, by using 
the following terms: “electrochemotherapy” OR 
“ECT” AND “vulvar cancer”. All the studies in 
English language published from the publica-
tion of the Standard Operating Procedures in 
2006 (20) and August 2019 were considered eli-
gible. The inclusion criteria were: diagnosis of 
VC, studies in which at least one of the three 
endpoints (clinical response, adverse events and 
QoL) was evaluated, studies in which the ECT 
was used as adjuvant or exclusive treatment. 
Abstracts, communications, comments, reviews 
and non-English language studies were ex-
cluded. Since this study is a systematic review of 
the literature based on previous published arti-
cles, no ethical approval or patient consent are 
required.  

RESULTS 

The search yielded a total of 8 studies after du-
plicates were removed (figure 1). We excluded 4 
studies because of the following reasons: pub-
lished before 2006, reviews or ECT was not used 
as exclusive or adjuvant treatment. Thus, 4 stud-
ies were included in the systematic review. All 
the studies included were prospective and the 
total number of patients was 105. Patients’ and 
studies characteristics are shown in table I. The 
median age ranged from 68 to 85 years. Alt-
hough the most common histology of VC was 
squamous cell carcinoma, there were two stud-
ies that included Paget diseases and one vulvar 
melanoma. Up to 40% of the patients in each  
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Table I. Patients’ and studies characteristics. 

Author Type of 
study Patients Age 

FIGO stage 
Histology Previous 

treatments 
Multiple  
lesions 

I II III IV 

Perrone 
et al. 
2013 
[23] 

prospective 9 84 ± 
3.9

2 
(22%) 

3 
(33%) 4 (45%) 0 SCC 8 (88.9%) 2 (25%) 

Perrone 
et al. 
2015 
[21] 

prospective 25 85  
(66-96)

13 
(52%) 

8 
(32%) 3 (12%) 1 (4%) SCC 21 (84%) 8 (32%) 

Perrone 
et al. 
2016 
[24] 

prospective 10 68  
(59-84)

4 
(40%) 

4 
(40%) 1 (10%) 0 SCC 

1 PD 8 (80%) 4 (40%) 

Perrone 
et al. 
2019 
[22] 

prospective 61 79  
(39-85)

24 
(39%) 

3 
(4.9%) 

7 
(11.5%) 

2 
(3.3%) 

SCC 
3 PD 

1 
 Melanoma 

45 (73.8%) 24 (39.3%) 

Data are shown as median (range) or mean ± SD and n (%). SCC: squamous cell carcinoma. PD: Paget Disease

study showed multiple lesions at the first pre- 
treatment examination. The primary tumour 
FIGO stage was I in the majority of the patients 
(41%), whereas only 3 patients were in FIGO 
stage IV. The majority of the patients (78%) un-
derwent previous treatments before ECT, which 
were surgery in most of the cases with or with-
out adjuvant therapies such as chemotherapy 
and/or radiotherapy. Data about ECT admin-
istration and clinical response are shown in table 
II. All the studies used intravenous Bleomycin
as chemotherapeutic drug. In most of the pa-
tients general anaesthesia was used and the du-
ration of the procedure was 20-28 min. The me-
dian hospital stays after ECT ranged from 1 to 3
days. For the response evaluation, two studies
used the World Health Organization (WHO) cri-
teria, whereas the other two studies used the Re-
sponse Evaluation Criteria in Solid Tumours
(RECIST) and the time of the response evalua-
tion was in most of the studies 1 month. As re-
gards the response rate, the 4 studies reported
the following results: 49 (46.7%) complete re-
sponse (CR), 29 (27.6%) partial response (PR), 12
(11.4%) stable disease (SD) and 8 (7.6%) progres-
sive disease (PD). The overall objective response

rate (CR and PR) was 74.3%. No differences in 
the clinical response emerged between previ-
ously treated and non-treated patients (21) and, 
in the same way, no variations in the response 
rate emerged according to the number or diam-
eter of the lesions (21,22).  
Furthermore, Perrone et al. showed that age, 
BMI, FIGO stage, site and histology did not in-
fluence the response to the treatment (22).   
No treatment-related serious adverse events 
were reported in any of the studies. Some stud-
ies reported minor local side effects such as min-
imal blood loss, oedema, erythema, hyperpig-
mentation, skin ulceration and mild pain (table 
II) (21,22,23).
Only three studies evaluated the QoL and all of
them reported a significant QoL improvement
after treatment (23,24).
In particular, they showed a reduction in bleed-
ing, odour, urinary discomfort and pain (23,24).
Perrone et al. reported a symptomatic response
rate of 78% and they did not find differences in
symptom-free survival according to previous
treatments or tumor diameter (21).
In the end, with a follow-up of 6-12 months the
overall survival exceeded 50% (table II).
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Figure 1. Flowchart for study selection and inclusion. 

DISCUSSION 

Modern oncology is increasingly characterized 
by minimally invasive therapeutic proposals (In-
terventional Oncology) (25,26). Especially the el-
derly (27,28) but also patients with comorbidity 
(29) can benefit from these types of procedures.
ECT is part of this and it has demonstrated to be
a valid option in the management of VC, show-
ing a positive clinical response and an improve-
ment of the QoL without serious adverse events.
The studies we considered in our systematic re- 

 

 

 

view were quite homogeneous. This is related to 
two reasons: on the one hand, the Standard Op-
erating Procedures publication in 2006 and their 
update in 2018 (30) created a standardization of 
the procedure; on the other hand, the majority of 
the studies were conducted by the same institu-
tions. Since the possibility of a duplication of the 
patients could not be avoided, it was not possi-
ble to add a meta-analysis, which is one of the 
limits of our research. Furthermore, the num- 
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ber of studies on ECT in VC is very low, because 
of the recent application of ECT in these kind of 
cancers. ECT in VC showed a CR rate of 46.7% 
and, although the response evaluation criteria 
were a bit different between the studies, the CR 
definition is the same. In a recent meta-analysis 
for the evaluation of ECT in different kind of tu-
mors (VC not included), Morley et al. reported 
similar results, despite a higher objective re-
sponse rate (82.2%) (31). Although some studies 
have reported a better response rate for tumors 
smaller than 3cm (31) and even the Standard Op-
erating Procedures have suggested the possibil-
ity of different chemotherapy administration ac-
cording to the tumour diameter (30), none of the 
studies in our systematic review found differ-
ences in the response rate (21,22). Furthermore, 
ECT response seemed not to be affected by any 
of the parameters considered in the studies 
(21,22). An interesting result was the absence of 
influence in the response rate when a previous 
treatment was administered (21), whereas some 
studies have found that treatment-naïve tu-
mours responded better, probably because of a 
worse effect of ECT after radiotherapy, due to 
the reduction of the blood flow because of the fi-
brosis (31). As regards the survival outcomes, it 
is difficult to get conclusions because of the lack 
of homogeneity among the patients. Indeed, dif-
ferent previous treatments or the use of co-inter-
ventions may affect the survival outcomes. 
However, considering that ECT was more often 
used as a palliative treatment or when no other 
treatments were available, the survival out-
comes showed by our research may be promis-
ing. The most common adverse events reported 
by our research were local: minimal blood loss, 
oedema, erythema, hyperpigmentation, skin ul-
ceration and mild pain. Morley et al. showed 
minimal serious adverse events, whereas the 
most common were mild, post-procedural nau-
sea and dizziness (31). Although ECT is associ-
ated with a 6% incidence of G3 toxicity, this rate 
is similar to other skin-directed therapies (2).  All 
the studies we considered in our systematic re-
view agreed with the fact that ECT is associated 
with an improvement in QoL. In a cohort of 52 

patients, Campana et al. reported positive re-
sults of ECT in melanomas on local disease-re-
lated complaints such as wound healing, bleed-
ing or pain and on activity of daily life (32). In 
head and neck cancer, which is a site where 
maintaining physiological functions is very im-
portant, ECT showed an improvement in physi-
cal functioning, role functioning and fatigue and 
pain reduction (33). Further applications of ECT 
include extra cycles of ECT and the use of this 
procedure as neoadjuvant treatment. First, few 
data exist on additional cycles of ECT (31). In 
VC, in two studies there were more than one 
ECT administration (21,24). Perrone et al. per-
formed a second ECT cycle in a limited number 
of patients (20%) and they reported: CR 40%, SD 
20% and PD 40% (21). Pellegrino et al. performed 
even more than two cycles of ECT and no com-
plications occurred (24). Indeed, ECT have 
demonstrated to be a repeatable treatment, with-
out increasing the adverse events rate and with 
similar results in clinical response. Second, ac-
ceptable aesthetic and functional results are of-
ten difficult to obtain in VC and, especially, in 
recurrent disease and extensive reconstructions 
are required (34,35). For this reason, ECT has 
been recently proposed as neo-adjuvant treat-
ment, in order to reduce the tumor size and 
make the surgery less invasive and disabling. 
However, only one study evaluated this new ap-
plication in a small group of patients with a pos-
itive objective response rate (77.8%) (36) and fur-
ther data are needed. The few data we have on 
extra cycles of ECT seem to suggest that it main-
tains its safety and efficacy. For this reason, it can 
be able to obtain and/or maintain the tumour 
clinical response through repeated cycles of ECT 
(31). Furthermore, since the radiotherapy and 
surgery are often not repeatable and the chemo-
therapy role is debated in VC, according to the 
few but promising results of ECT as neo-adju-
vant treatment, ECT may have also a theoretical 
role as an integrated procedure to standard sur-
gical treatment techniques, although further 
specific studies are needed. Large-database us-
ing multi-centric system could help to develop 
predictive models (37) and decision support 
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tools that could be implemented in the clinical 
practice for improving the multidisciplinary di-
cussing and for identifying the patients that may 
benefit by electrochemotherapy (38-40). In con-
clusion, ECT has demonstrated advantages in 
terms of reduction of hospital stay and costs. 
Furthermore, it is an easy, quick to perform, less 
invasive and repeatable procedure, which has 

shown a positive clinical response, a reduction 
in symptoms and an improvement in QoL. How-
ever, few studies are present on VC and further 
data are needed. 
 Since the survival for advanced and metastatic 
diseases has been, fortunately, increased, it is 
also important to focus our efforts on the QoL 
and on the local control of the disease.
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