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Abstract. - OBJECTIVE: The aim of this investi-
gation focuses on the evaluation of the efficacy of
deep-seated Electrochemotherapy (ECT) in terms of
pain relief and local objective response, in pre-treat-
ed patients with neither further available pharmaco-
logical treatments nor eligible for surgery.

PATIENTS AND METHODS: Deep percutane-
ous ECT has been performed in 20 patients sub-
jected to systemic anaesthesia. Bleomycin was
administrated intravenously before the applica-
tion of the electrical pulses on the target area,
employing multiple single needles depending on
the size and location of the target tumor.

RESULTS: Pain assessment based on Visual
Analogue Scale showed significant pain relief one
month after treatment in all patients, reducing
from 7.5 to 3 as a median value (p-value at Wilcox-
on test <0.001). Local symptom-free survival me-
dian value was 5.5 months. At the first follow-up
(1-2 months), a local disease control rate (LDCR)
was observed in 19/20 (95%) patients: complete
responses in 2 (10%), partial responses in 8 (40%)
and stable disease in 9 (45%). Local progres-
sion-free survival median value was 5.7 months.
Overall, no major adverse effects were observed.

CONCLUSIONS: Our study indicates that deep
percutaneous ECT can produce a significant pain
reduction and a high LDCR in different tumor le-
sions, for anatomical site or histotype. In particu-
lar, ECT has demonstrated to be effective in var-
ious histotypes and deep-seated tumor lesions
never treated before by this approach giving a
new chance to physicians for reducing oncolog-
ical pain in patients not eligible to other thera-
peutic routes. The innovative peculiarity of our
study was the successful application of deep
percutaneous ECT on adrenal metastasis, malig-
nant pleural mesothelioma, uterine leiomyosar-
coma and the uncommon case of a male miille-
rian tumor.
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Introduction

Electrochemotherapy (ECT) is a locoregion-
al anti-tumor therapy that combines a low dose
of chemotherapy with high-intensity electric
pulses (EP) to induce cell membrane electropo-
ration (EPR) and, consequently, to locally en-
hance drug delivery into tumoral cells, limiting
side effects on normal tissues. Bleomycin and
cisplatin are the most used drugs but cisplatin
gives the best results in intratumoral adminis-
tration, while bleomycin can be delivered intra-
tumorally or systemically depending on dimen-
sion and number of lesions. This difference is
due to the chemical structures of the two drugs,
being cisplatin a small neutral molecule with
a low membrane permeability and bleomycin a
big molecule (MW more than 1400), not per-
meable to cellular membrane who normally
needs copper ions to enter cells. ECT enhanc-
es bleomycin all permeability up to 3000 times
with respect to standard administration and its
pharmacokinetics and safety profile make it the
most manageable drug to use in this investiga-
tion. Bleomycin is usually administered by in-
travenous infusion in bolus at a dose of 15,000
UI/m? of body surface'?.
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ECT has proved to be a safe and effective
non-thermal tumor ablation technique against many
solid malignancies in all clinical trials adopting the
European Standard Operating Procedures of Elec-
trochemotherapy (ESOPE) protocol*s to obtain a
local disease control (LDC) in terms of objective
response and pain relief. Its effectiveness has been
widely demonstrated in several cutaneous pathol-
ogies, such as metastatic melanoma®’, basal cell
carcinoma®, Kaposi sarcoma®!, recurrences from
breast cancer''® and head and neck cancer'"”.

The safety profile of ECT is favorable, with a
limited number of adverse events (AE). The most
common AE are local effects, including muscle
contractions during EPR, edema or erythema, and
local pain during and after the procedure. However,
according to Quaglino et al' there’s way to identify
subsets of patients at risk of pain at the pre-treatment
visit and plan a pain management strategy.

The ECT efficacy and safety, its clinical scope
and the recent development of more powerful EP
generators and new electrodes have resulted in the
first clinical applications of ECT in deep-seated tu-
mors!”8, The Standard Operating Procedure devel-
oped within the ESOPE Project has already been
applied to the non-superficial tumors for the treat-
ment of advanced pancreatic adenocarcinoma',
bone metastases®®?, large soft tissue sarcomas®
and liver metastases*~¢. Percutaneous ECT has al-
ready been used to treat a prospective case series
of patients with portal vein tumor thrombus from
hepatocellular carcinoma?” and in patients with un-
resectable perihilar-cholangiocarcinoma?.

Based on the encouraging clinical results of the
before mentioned studies, we have conducted a clin-
ical study on a population of patients affected by a
series of tumor lesions, for different histotypes or
deep-seated, with the aims to obtain an improvement
of refractory pain and a LDC. In our study, patients
were not eligible to further anti-cancer pharmacolog-
ical treatments and surgery because of technical dif-
ficulties (e.g., primary site rectal recurrence already
treated with radiotherapy) or non-optimal perfor-
mance status and impervious deep-seated lesions.

Patients and Methods

End Points and Study Design

Electrochemotherapy was performed according
to the ESOPE protocol**. The internal Ethical Com-
mittee approved the study without reserves, together
with the module for patients’ informed consent (Tri-
al No. 871 of the internal protocol numbering).

Primary endpoint of the study was to assess
pain relief of deep percutaneous ECT in the treat-
ment of a miscellanea of deep-seated tumors. Pain
control was assessed by means of a pain question-
naire including Visual Analogue Scale (VAS)
filled out before treatment (at baseline), one month
after, and then, every 4 weeks for the evaluation
of local symptom-free survival (LSFS). LSFS was
defined as the time from ECT treatment to the
date of the first clinical evidence of local pain up-
grade or the date of death derived from any cause,
whichever occurred first. A low-grade pain corre-
sponded to a VAS value <3, moderate-grade pain
to a 3<XVAS<7 value of and high grade to VAS>7.
Secondary endpoint was the achievement of a
LDC in terms of local disease control rate (LDCR)
and local progression-free survival (LPFS), based
on a radiological evaluation of treated lesions by
means of modified Response Evaluation Criteria
in Solid Tumors (MRECIST)?. To be selected as a
target lesion within mRECIST, the lesion should
meet all the following criteria: (1) the lesion can
be classified as a RECIST measurable lesion (i.e.,
the lesion can be accurately measured in at least
one dimension as 1 cm or more), (2) the lesion is
suitable for repeated measurement, (3) the lesion
shows intratumoral arterial enhancement on con-
trast-enhanced CT or MRI.

LDCR was evaluated at baseline, at one or
two months after treatment and then every three
months. Complete response (CR) was considered
the disappearance of any intratumoral arterial
enhancement in all target lesions, while partial
response (PR) corresponded to at least a 30% de-
crease in the sum of diameters of viable (contrast
enhancement in the arterial phase) target lesions,
with respect to the baseline sum of the diameters of
target lesions. Progressive disease (PD) was trans-
lated in an increase of at least 20% in the sum of
the diameters of viable (enhancing) target lesions,
with respect to the smallest sum of the diameters of
viable (enhancing) target lesions recorded since the
treatment had started. Stable disease (SD) corre-
sponded to any cases that do not qualify for either
partial response or progressive disease.

LPFS was defined as the time from ECT treat-
ment to the date of the first radiological evidence
of PD in the treated area or the date of death de-
rived from any cause, whichever occurred first.

In addition, LPFS and LSFS was also evaluate
by distinguishing the patients with a lesion size
(largest diameter) < 4.75 cm from those with a le-
sion size > 4.75 cm representing the median value
of the size of the lesions in our population.
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Patients

A total of 20 patients (12 female, 8§ male, mean
age 65.1 years ranging between 30-83 years)
were enrolled. To be included in the study, pa-
tients had to fulfil the following basal inclusion
criteria: (1) adults (>18 years); (2) life expectan-
cy >3 months; (3) adequate hematologic function
(absolute neutrophil count, >1500 per cubic mil-
limetre; platelet count, >100,000 per cubic milli-
metre; and hemoglobin level, >10 g per deciliter);
(4) normal liver function (serum total bilirubin
level, <1.5 times the upper limit of the normal
range); (5) normal renal function (creatinine
clearance, >50 ml per minute); (6) histologically
proven malignant inoperable tumor; (7) previ-
ously treated and no further treatment options
available; (8) no palliative treatment in place; (9)
VAS score > 3.

Exclusion criteria included: (1) age >85 years;
(2) pregnant women; (3) significant heart disease;
(4) coagulation disorders; (5) hypersensitivity to
bleomycin or any of the drugs/components re-
quired for anaesthesia; (6) severe lung and/or kid-
ney dysfunction*’.

Detailed information about patients and target
lesions are shown in Table 1. The median value
of the lesion size is 4.75 cm (range 2-14). Patients
with different histological diseases localized in
soft tissue, liver, bone or visceral tumors were
admitted to the study, after signing written in-
formed consent.

ECT Procedure

Deep percutaneous ECT treatment was per-
formed in general anaesthesia in all our patients.
Anaesthesia was required to manage and alleviate
the symptoms both related to the introduction of
needles and to the electric pulse delivery. General
anaesthesia was performed according to guide-
lines and to the available drugs in our institution
with the principal aim to avoid contractions of the
musculature beneath’.

To access the tumor lesions, individual nee-
dle electrodes for variable geometric positioning
(VGD series, IGEA, Italy) with either a 3 or 4 cm
long conductive part and a diameter of 1.2 mm
and 1.8 mm were used. The choice of electrodes
depended on the tumor location and size, in par-
ticular 1.8 mm diameter for bone lesions and 1.2
mm diameter in soft tissues (Table II). For each
treatment, a patient-specific plan was prepared
before the ECT procedure, based on cross-sec-
tional Computed Tomography (SIEMENS Sensa-
tion Open, Siemens, Erlangen, Germany) images,
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orthogonal to the electrode access route. Treat-
ment planning was done taking into account the
size and location of individual tumors, also with
respect to major blood vessels, so that the num-
ber and geometrical distribution of the electrodes,
their distances, the pairs of electrodes for EPR
pulse delivery and the voltages of EPR pulses for
each pair of electrodes were accurately calculated
and verified. These procedures were performed
as previously described®®?' and were applied by
using PULSUR vers. 1.0 software (IGEA, Italy)
(Figure 1).

According to the treatment plan, after the in-
sertion of the electrodes into the tumor lesion, the
chemotherapeutic drug bleomycin was adminis-
tered intravenously in bolus at a dose of 15,000
Ul/m? of body surface. Eight EPR pulses of 100
us duration in an electric field of 1000 V/cm, were
delivered for each pair of electrodes by the EP
generator Cliniporator Vitae (IGEA, Carpi, Italy),
starting eight minutes after bleomycin adminis-
tration. Treatment was completed 40 minutes af-
ter the end of the Bleomycin bolus according to
updated guidelines’.

As a standard procedure, the delivery of EPR
pulses was synchronized with the R-wave of elec-
trocardiogram (ECG) via AccuSync 42, an exter-
nal R-wave-triggering device (AccuSync, USA)*?,
acquiring the ECG signal independently from the
routine one monitored by the anesthesiologist. In
particular, AccuSync 42 detects the R-wave of
each heart beat early on the ascending slope of the
R-wave, thus providing a trigger pulse to Clinipo-
rator Vitae, which, in turn, delivers EP only after
50 ms, avoiding the so-called vulnerable period of
the ventricles (the T-wave). A built-in synchroni-
zation algorithm performs validation of all trigger
pulses.

In our procedures, synchronization of ECT
pulses with refractory cardiac period was per-
formed in all patients except in case of bone lo-
calization.

Statistical Analysis

All data were expressed in terms of median
value and range. Wilcoxon test was used to verify
statistically significant differences in pain, mea-
sured by VAS, before and after ECT treatment.

Mann-Witney test was used to verify statisti-
cally significant differences between the patient’s
subgroups. p-value <0.05 was considered signif-
icant for all tests. All analyses were performed
using Statistics Toolbox of Matlab R2007a (The
Math-Works Inc., Natick, MA, USA)
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Table I. Patients and target lesion characteristics.

Characteristics Enrolled patients (n = 20) %
Gender

Male 8 40%

Female 12 60%
Median age, years 65.1 Range 30-83
ECOG performance status

0 2 10%

1 12 60%

2 6 30%
Primitive cancer

Colorectal 5 25%

Breast 4 20%

Lung 3 15%

¢ Adenocarcinoma 2

* Neuroendocrine carcinoma 1

Pulmonary-Pleura 2 10%

Kidney 2 10%

Melanoma 1 5%

Thymoma 1 5%

Uterine leiomyosarcoma 1 5%

Male mullerian tumor 1 5%
Median size, cm 4775 Range 2-14
Type of lesion, anatomical site and histotype

Soft tissue metastases 8 40%

* Pelvis 5

Colorectal cancer 3

Uterine leiomyosarcoma 1

Male mullerian tumor 1

* Quadricep 1

Neuroendocrine carcinoma

e Gluteus 1

Breast cancer

* Ileo-Psoas 1

Colorectal cancer

Muscle-skeletal metastases 3 15%

e Chest-wall 3

Malignant pleural mesothelioma 2

Lung adenocarcinoma 1

Kidney 2 10%

Clear cell renal carcinoma 2

Bone metastases 2 10%

* Pelvis 1

Breast cancer

e Vertebra 1

Thymoma

Lymph nodes metastases 2 10%

* Axilla 1

Breast cancer

« Iliac 1

Melanoma

Adrenal gland metastasis 1 5%

* Lung adenocarcinoma

Liver metastasis infiltrating 1 5%

hepatic ductal linked to portal vein

* Breast cancer

Pelvis recurrence from rectal cancer 1 5%
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Table Il. Treatment characteristics.

Patients Type of Active part Number
electrode length of
[mm] electrodes
1 VGD-12 30 3
2 VGD-12 30 6
3 VGD-12 30 5
4 VGD-12 30 6
5 VGD-12 30 6
6 VGD-12 30 8
7 VGD-12 30 6
8 VGD-12 30 4
9 VGD-18 30 6
10 VGD-18 30 3
11 VGD-12 30 8
12 VGD-18 30 4
13 VGD-12 30 6
14 VGD-12 40 4
15 VGD-12 30 12
16 VGD-12 30 3
17 VGD-18 40 4
18 VGD-12 30 5
19 VGD-12 30 5
20 VGD-12 20 3

Figure 1. These figures are related to
the female patient with uterine leiomyo-
sarcoma pre-sacrum metastasis. A, and
B, show an example of a patient-specif-
ic plan prepared before ECT procedure
based on cross-sectional 2DCT images
orthogonal to electrodes access route.
C, shows the patient in interventional
operatory room with needle electrodes
percutaneous inserted into the pelvis,
site of the lesion. D, represents two nee-
dle electrodes inserted into the target.

7768

Results

Pain Assessment

Pain was well controlled in all 20 patients.
At the diagnosis, 10 patients (50%) suffered
from moderate grade (VAS > 3 but < 7) and
10 (50 %) from severe pain (VAS >7). Median
VAS for pain was 7,5 (range 6-9) and 3 (range
1-3) before and 1 month after treatment, respec-
tively (p-value at Wilcoxon test <0.001) demon-
strating a significant pain improvement (Figure
2). 4-month LSFS was 75%, median value of
LSFS was 5.5 months (range 3-10 months) (Fig-
ure 3). No statistically significant difference
(p-value>0.05 at Mann-Witney test) was ob-
served among the patients with a lesion size <
4.75 cm (LSFS median value = 6.5 months) and
the patients with a lesion size >4.75 (LSFS me-
dian value = 4.5 months).

Objective Response

At the first follow-up, a local disease control
rate was observed in 19/20 (95%) patients: com-
plete responses in 2 (10%), partial responses in 8
(40%) and stable disease in 9 (45%); progressive
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Figure 2. Boxplot of VAS values pre and post-treatment.
Pain was well controlled in all 20 patients with a significant
pain reduction after ECT from 7.5 to 3 as a median value
(p-value at Wilcoxon test <0.001).

disease was seen in 1 (5%) patient (Table III). In
Figure 4, an interesting case of complete response
in a female patient affected by right clear cell car-
cinoma is showed.

Median value of LPFS was 5.7 months (range
1-10 months) (Figure 5). No statistically signifi-
cant difference (p-value>0.05 at Mann Witney
test) was observed between <4.75 cm (LPFS me-
dian value = 6 months) and >4.75 cm (LPFS me-
dian value = 4.5 months) lesion sizes.

1.2 A
Data
— — —95% confidence interval
1 ks T e Median time 5.5

Estimated survival function

Figure 3. This panel shows Kaplan-Meier estimate of local
symptom-free survival (LSFS) in our population (A). LSFS
was 5.5 months (range 3-10 months).

Table Ill. Objective response assessment according to the
modified Response Evaluation Criteria for Solid Tumors
(mRECIST) at the first follow-up.

Objective First
response follow-up

(n =20) %
CR 2 10
PR 8 40
SD 9 45
LDCR 19 95

The dimension of the target lesions did not in-
fluence LDCR, too (p-value>0.05 at Mann Wit-
ney test).

Toxicity

Safety was evaluated on the basis of AE,
use of concomitant medications, and clinically
relevant changes in laboratory values. AE were
graded with the use of the Common Terminol-
ogy Criteria for Adverse Events (CTCAE), ver-
sion 4.03%.

All ECT treatments did not trigger serious AE
except for limb fatigue in 2 patients (10%), local
pain in the treated area in 9 patients (40%) which
disappeared after 24-72 hr with mild analgesic
treatment and transient increasing of aminotrans-
ferases in 1 patient. No fever or nausea were re-
corded. No re-admissions for fever, pain or other
complications were needed. Overall, no major ad-
verse effects were observed.

Focus on Four Tumor Lesions
Never Treated Before With Deep
Percutaneous ECT

Patient 1

Male, 64-year-old, affected by a right adrenal
metastasis from lung adenocarcinoma (EGFR
and ALK Wild Type, TPS 30%). At baseline, he
had moderate local pain (VAS score 6) and the
largest diameter of the target lesion was 4.5 cm. It
was contiguous to inferior vena cava, thus not el-
igible neither to radiotherapy nor to surgery. This
patient was excluded from other chemotherapy
treatments because of severe iatrogenic toxici-
ty, consisting in Wernicke’s encephalopathy fol-
lowing adjuvant chemotherapy. One month after
ECT, clinic-radiological assessment demonstrat-
ed a pain reduction to VAS score 2, a LSFS of 8
months and an objective response consisting in a
PR maintained for 7 months.
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Figure 4. An 83-year-old female affected by right clear cell renal carcinoma subjected to deep percutaneous electrochem-
otherapy. A-B, Baseline Multidetector Contrast Enhancement Computed Tomography (MDCT) showed a tumor lesion in the
right kidney (maximum diameter: 50 mm, yellow arrows). C-D, According to mRECIST, post-treatment MDCT evaluation
demonstrated CR. Please, note the disappearance of intratumoral vascular enhancement in the target lesion.

Patient 2

Female, 57-year-old, affected by soft tissue
metastasis in the left paradigma-rectal area from
uterine leiomyosarcoma. Before ECT, she had
severe local pain (VAS score 7), caused by the
target lesion, whose largest diameter was 3 cm.
It was deep seated and not suitable for surgery
and radiotherapy because of technical difficulties.
Moreover, she had already received all available
chemotherapeutic options. After treatment, the
patient obtained a pain relief (VAS = 3) up to a
low-grade, a LSFS of 8 months and a PR for 10
months.

FPatient 3

Male, 77-year-old, affected by metastatic in-
volvement of the chest wall from malignant pleu-
ral mesothelioma. At baseline, he had severe local
pain (VAS score 8) and the largest diameter of
the target lesion was 6 cm. He was not eligible
to surgery, radiotherapy or systemic chemother-
apy because of performance status 3 according
to ECOG. One month after ECT, clinic-radiolog-
ical assessment demonstrated a pain reduction up
to a moderate grade (VAS score 2), a LSFS of 4
months and a SD maintained for 6 months.

Fatient 4

Male, 83-year-old, affected by an uncommon
malignant Miillerian tumor, known as carcino-
sarcoma, at the left obturator area. Histologi-
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cally, this tumor is composed of mixed malig-
nant epithelial and mesenchymal elements and
usually arises in the uterine corpus or, rarely,
in other parts of the female genital tract such
as cervix, fallopian tubes, vagina, and ovaries,
being uncommon in extragenital sites. This tu-
mor is rare in female and uncommon in male, in
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Figure 5. This panel shows Kaplan-Meier estimate of local
progression-free survival (LPFS) in our population (A). Me-
dian LPFS was 5.7 months (range 1-10 months).
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fact, only few cases have been described world-
wide*". Our patient complained localized pain
in the left groin with propagation to the ipsilat-
eral lower limb, which decreased his quality of
life. To manage pain, he had administered large
amounts of opioid drugs without a clinical ben-
efit, but with severe side effects, such as con-
stipation and several episodes of delirium. Af-
ter ECT, he obtained local pain reduction from
score 8 to 2 according to VAS and LSFS was
10 months. This patient remained in SD for 9
months and, also in this case, no complications
were observed during and after ECT treatment
(Figure 6).

Discussion

EPR-based techniques, such as ECT, gene
electrotransfection and irreversible EPR, have
recently become a viable strategy to treat inter-
nal, deep-seated tumors and tissues. In particu-
lar, ECT possesses a well-known efficacy in the
treatment of cutaneous and subcutaneous tumors
and has been applied in a variety of malignant le-
sions for years**®, head and neck tumors includ-
ed"*4% These encouraging results have brought
clinicians to transfer the acquired experience
also in deep-seated tumors. In these cases, ac-
cess to the treatment area by surgical, percuta-

Figure 6. A, and B, Pre- and post-treatment for male malignant Miillerian tumor, respectively. Please note the lesion, with its
diameters, endend up in stable disease. C-F, perform the sequence of the ECT treatment. Note the typical psammoma bodies of
this tumor type (solid arrows). Open arrows indicate the needle electrode that is progressively introduced until the target area.
Arrow heads correspond to ureteral stents.
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neous or endoscopic procedures is required!##?
and several publications agree in applying ECT
according to the Standard Operating Procedure
for deep tumors, developed within the ESOPE
Project??®. Preliminary results have already
demonstrated that ECT treatment of non-super-
ficial organ metastases is possible, effective and
safe to obtain pain relief, improvement of quality
of life (QoL) and resolution/regression of tumor
nodules. To apply a minimally invasive tech-
nique, ECT has been also tested to treat small
bone metastatic lesions within a phase I-II clin-
ical trial, which has assessed both no clinical
complications and patients’ fast recovery?’. MRI
evaluation soon after ECT and after 4 weeks
showed encouraging results in this particular
clinical condition with no standard therapeutic
options®>?!. A two-stage phase II trial enroll-
ing 34 patients affected by advanced soft-tissue
sarcomas, showed ECT as an active and safe
treatment to achieve tumor control with a local
objective response, assessed on 71 target le-
sions, representing 92.2% of all lesions (with CR
32.3%). Moreover, a LDCR of 72.5% at 2-years
was observed after a median follow-up of 19.3
months?>. Two patients affected by osteoblastic
spine metastases involving posterior walls of the
lumbar vertebral bodies with epidural extension,
were treated with percutaneous ECT obtaining
tumor control and improved QoL*. ECT was
proved to be feasible, safe and effective also in
the treatment of colorectal liver metastases in
presence of lesions difficult to treat for their po-
sition, such as metastases near the major hepatic
vessels, not eligible to surgery or radiofrequency
ablati0n1’23’24’43’44.

ECT has already been used to treat patients
with liver cirrhosis and portal vein tumor throm-
bus from hepatocellular carcinoma?’ and patients
with perihilar cholangiocarcinoma, improving
their prognosis and QoL?.

Even though the treatment of deep-seated tu-
mors is now possible with the new EPR device
and long-needle electrodes, technological aspects
are important to ensure safety to the patients', in
particular, a precise control of EPR parameters
prevents an excessive applied electric current.
A specific software called PULSAR® calculates
both the number of electrodes required to obtain
the coverage of the electric field and their right
placement within or around a predefined area,
segmented by the medical operator.

Since the abdominal tumors, such as liver me-
tastases, are located in electrically high conduc-
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tive medium and can occupy sites in the proxim-
ity of the heart, the delivery of EPR pulses must
be synchronized to the refractory period of the
cardiac cycle to reduce the risk that electric pulses
interfere with heart function*®-*8,

Coming to our experience, eleven patients
needed cardiac synchronization, no AE were ob-
served during the procedure and subsequent toxic
effects were mild and transient, confirming that a
well-planned ECT treatment is a useful and safe
clinical route, also in highly compromised pa-
tients.

Our patients had no other available therapeu-
tic options and suffered from moderate to severe
grade local pain according to VAS, responsible
for an extensive use of opioid drugs, which were
not effective in managing pain, besides deter-
mining several side effects, such as hypotension,
nausea and vomiting, urinary retention, consti-
pation, respiratory depression and an increased
incidence of delirium. Hence, the attempt to set
up a new pain management approach to obtain
an improvement of refractory pain and, conse-
quently, a reduction in opioid drug intake. As
secondary endpoint, the achievement of a LDC
evaluated in terms of LDCR and LPFS was
fixed. All our patients experienced a signifi-
cant amelioration in local pain reducing opioid
drug intake from 60% to 70% with an overall
improvement in their QoL. Moreover, they ob-
tained an excellent LDC.

This study collects a miscellanea of lesions
derived from various histotypes and deep-seat-
ed lesions. Despite the small sample size, our
results support the few published data regarding
pain palliation reduction and local tumor control,
induced by this approach. Nevertheless, our data
go further suggesting that this technique is effec-
tive also in tumor lesions never treated before. In
fact, to our knowledge, this is the first time that
deep percutaneous ECT was applied on thymo-
ma and neuroendocrine carcinoma as well as on
deep-seated areas such as axilla, iliac area lymph
nodes, pelvic tumoral masses and recurrence from
rectal cancer. For the first time in clinics, we used
ECT on adrenal gland metastasis, an anatomical
site of great clinical interest, and on rare tumoral
histotypes, such as malignant pleural mesotheli-
oma, uterine leiomyosarcoma and, above all, the
uncommon case of a male miillerian tumor, with
optimal results. Our promising results have led us
to improve the technique and start a systematic
study for a more homogeneous selection of pa-
tients and lesions to treat.



Local treatment with deep percutaneous ECT of different tumor lesions

Conclusions

We conducted an observational study about the
application of deep percutaneous ECT on different
deep-seated tumor lesions, for site or histotype. De-
spite the small sample size, our results indicate that
this technique is an effective and safe procedure to
improve refractory pain and to obtain local con-
trol disease with a significant reduction in opioids
intake. Moreover, this is the first ECT successful
application on tumoral histotypes, such as thymo-
ma and neuroendocrine carcinoma, as well as on
deep-seated lesions, such as axilla, iliac area lymph
nodes, pelvic tumoral masses and recurrence from
rectal cancer. In particular, the peculiarity of our
study was the application of deep percutaneous
ECT on adrenal gland metastasis, malignant pleural
mesothelioma, uterine leiomyosarcoma and the un-
common case of a male miillerian tumor. Based on
these favorable results, we forecast that deep percu-
taneous ECT will be further tested in an expanded
patient population to further support its efficacy in
various tumor histotypes and deep-seated masses.
From this observational study we obtained import-
ant information about the potential of ECT approach
where other treatments (opioids for instance) failed,
also in terms of patients’ compliance that general-
ly more willingly accept loco-regional treatments.
Deep percutaneous ECT can be considered an in-
novative weapon for oncologists to melt old and new
therapies to the full advantage of patients.
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