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Adenocarcinoma skin metastases treated by electrochemo
therapy with cisplatin combined with radiation
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Background. The aim of this study was to determine the interaction between electrochemotherapy as a
means of facilitated cisplatin delivery into the cells and irradiation of adenocarcinoma skin metastases.
Case report. A patient with progressive disease presenting skin metastases of tubal dedifferentiated pappi-
lary adenocarcinoma was enrolled in the study. Skin metastases were treated by electrochemotherapy with
intratumoral injection of cisplatin. Its antitumor effectiveness was compared to that of combined treatment
of irradiation with electrochemotherapy. After a two week observation time, the response to treatment was
comparable between the electrochemotherapy and electrochemotherapy combined with irradiation. Both of
these treatments were more effective than irradiation alone. Furthermore, antitumor effectiveness of the
combined electrochemo- and radiotherapy was found to be quicker than that of electrochemotherapy alone.
Comment. This study shows that electrochemotherapy with cisplatin is also effective in the treatment of
adenocarcinoma skin metastases. Inspite of the short observation time, positive interaction between radio-
therapy and electrochemotherapy with cisplatin was found.
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Introduction

Cisplatin has been reported to enhance the
cytotoxicity of radiation in many preclinical
studies, in vitro on cells, as well as in tumor
bearing animals."® In addition, cisplatin is
used in combination with radiotherapy in
treatment of a number of solid tumors.®
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Since the presence of cisplatin during irra-
diation is essential for radiosensitization of
tumor cells, several drug delivery systems were
employed in order to increase intracellular
accumulation of the drug.>* Among the drug
delivery systems that have been tested in vivo is
also electroporation.” This is a physical method
of drug delivery that temporarily and reversibly
increases plasma membrane permeability and
thereby facilitates intracellular accumulation of
molecules such as drugs, dyes, antibodies and
DNA.8 When electroporation is combined with
chemotherapeutic drugs, the treatment is
termed electrochemotherapy.
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Electrochemotherapy is effective for drugs
with a hampered transport through the plas-
ma membrane, but are very cytotoxic once
reaching their intracellular targets. Due to the
increased accumulation of bleomycin and cis-
platin in tumors, which were exposed to elec-
tric pulses, the potentiation of bleomycin and
cisplatin antitumor effectiveness was demon-
strated on several animal tumor models.®12
These two drugs also proved their clinical
application in electrochemotherapy protocols
both being very effective in the treatment of
different cutaneous tumor nodules in cancer
patients.131?

Our previous report also indicates that the
delivery of cisplatin into the cells by electro-
poration of tumors increases radiosensitizing
effect of cisplatin.7 Therefore, the aim of this
study was to determine the interaction
between electrochemotherapy as a means of
cisplatin delivery into the cells and irradia-
tion of adenocarcinoma skin metastases.

Case report

In February 1993 a 53-year old woman was
admitted to the Institute of Oncology. After
diagnostic laparoscopy, where right adnexal
mass was found together with elevated CA
125, she was initially surgically treated. Total
abdominal hysterectomy and bilateral salpin-
go-oophorectomy (TAHBSO), appendectomy,
subtotal resection of omentum, and resection
of sigmoid colon were performed. No peri-
toneal implants were present at the time of
surgery. Pathohistology of the resected tissue
was tubal dedifferentiated papillary adeno-
carcinoma directly invading omentum, and
resected colon. Postoperatively, she contin-
ued with cytoxan/paraplatin chemotherapy.
On completion of six courses two months
later, at second look laparoscopy no residual
tumor was present.

Three years later, CA 125 was elevated to
284.6 U/ml. CT scan showed a mass in the
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true pelvis left. An ultrasound guided aspira-
tion biopsy was made, and in the bioptic
material, malignant metastatic cells were pre-
sent. A second line chemotherapy cyto-
xan/paraplatin was introduced. As after six
courses of the second line chemotherapy CA
125 did not return to normal value, she was
given high voltage irradiation of iliac and
paraaortal lymphatic chain. Cumulative dose
of 43.5 Gy was delivered in seven weeks. At
the end of radiotherapy, CA 125 was still ele-
vated to 108.0 U/ml. She continued with low
dose chemotherapy for six months, when
supraclavicular metastatic nodes appeared.
This region was irradiated with cumulative
dose 21 Gy in seven days.

Shortly after the irradiation of supraclavic-
ular nodes, iliac and paraaortal lymphatic
chain was irradiated again. The pain in the
left leg, indicating on the progression of the
disease diminished after 39 Gy irradiation
given in three weeks. Three months later
suprapubic skin metastases appeared. Skin
metastatic spread was observed also in bilat-
eral inguinal regions. Palliative treatment of
skin metastases was planned. With progres-
sion of recidivant mass in true pelvis ureteral
obstruction progressed and one month later
the patient died.

Skin metastases were palliatively treated
by electrochemotherapy with cisplatin com-
bined with irradiation. Due to a large number
of metastases which were up to 20 mm in
diameter, it was possible to select groups of
metastases that were treated by each modali-
ty of the combined treatment (Figure 1).
National ethics committee approval and
informed consent from the patient was
obtained before the beginning of treatment.

Several metastases could not be treated,
therefore served as control nodules. Since the
observation time was only 11 days, some of
them moderately increased in size, whereas
in the rest there was no increase.

Electrochemotherapy was performed by
the injection of cisplatin to the tumor nodule,
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Figure 1. Photograph of tumor nodules on the leg before treatment. Nodules 1,2,3 were treated with elec-
trochemotherapy combined with local tumor irradiation , nodule 7 was treated with electric pulses combined with
irradiation, nodule 8 was treated with irradiation as single treatment, nodules 9 and 10 were treated with elec-
trochemotherapy and nodule 11 with electric pulses alone. Several unmarked nodules are also present, that were

not treated and served as controls.

one to two minutes thereafter electric pulses
were applied to the tumor. Cisplatin
(Platamine, Pharmitalia) was given at the
dose of 1mg/100 mm?® tumor volume. Square
wave electric pulses of 100 psec, 910 V ampli-
tude (amplitude to electrode distance ration
1300 V/cm), frequency 1 Hz were delivered
through two parallel stainless steel electrodes
(thickness, 1 mm; width, 7 mm; length, 14
mm, with rounded tips and inner distance
between them 7 mm) with an electropulsator
Jouan GHT 1287 (Jouan, France). Each run of
electric pulses was delivered in two trains of
four pulses, with one second interval in
between the two trains, in two perpendicular
directions. Good contact between the elec-
trodes and skin was assured by conductive
gel. Eleven days after the treatment, the
metastases that were treated by cisplatin

alone or exposed to electric pulses alone,
were the same size as before the treatment.
When both treatments were combined in
electrochemotherapy protocol, the treated
nodules responded well. They reduced in
size, so that under the scab no tumor tissue
was palpable, and after 11 days the response
to the treatment was evaluated as complete
(Figure 2).

Irradiation of tumor nodules was per-
formed by therapeutic X-ray. The dose of 15
Gy was moderated by the tubus of the suit-
able size. Irradiation of the tumor nodules, as
single treatment, had no effect on the growth
of the tumor nodules (Figure 2). No effect of
the treatment was observed either when irra-
diation was combined with each of the
modalities that were used in electrochemo-
therapy; cisplatin, and application of electric
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Figure 2. Photograph of the same tumor nodules 11 days after the treatment. Nodules that were treated with elec-
trochemotherapy combined with irradiation responded to the treatment quick. The scab that was formed within
two days after the treatment on the tumor nodule 2 and 3 fell off already before day 11. Nodules that were treated
with electrochemotherapy (nodules 9,10) also responded well, however the scab is still present. No effect on growth
of tumor nodules was observed after irradiation alone, or when combined with application of electric pulses (nod-

ules 7,8).

pulses (Figure 2). Whereas, when electroche-
motherapy was combined with irradiation,
quick and complete reduction of the size of
the treated nodules was observed, within the
observation time (Figure 2). Although in both,
electrochemotherapy alone and combined
with irradiation, the response to the treat-
ment was complete, the effect was found to
be quicker after electrochemo-radiotherapy.

Comment

This case report demonstrates that elec-
trochemotherapy with cisplatin is effective in
treatment of adenocarcinoma skin metastases.
Inspite of the short observation time, positive
interaction between electrochemotherapy
with cisplatin and radiotherapy was found.
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Electrochemotherapy has already proved
to be effective in the treatment of cutaneous
and subcutaneous tumor nodules of different
tumor types. In several studies, it was shown
that electrochemotherapy with bleomycin is
effective in the treatment of adenocarcino-
ma, however this is the first report demon-
strating antitumor effectiveness of elec-
trochemotherapy with cisplatin on this
tumor type.

Electrochemotherapy combines electropo-
ration as a drug delivery system with local or
systemic drug administration. If the drug
used is cytotoxic, when reaching its intracel-
lular targets, increased cytotoxicity is obser-
ved. This was demonstrated in the electroche-
motherapy with cisplatin in vitro, on experi-
mental tumor models in mice and in patients

with cutaneous tumor nodules.10-121517
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If the drug used in electrochemotherapy is
also radiosensitizer, its increased accumula-
tion in tumor cells may lead to better antitu-
mor effectiveness of radiotherapy. In our pre-
vious study, we demonstrated that electropo-
ration of mouse tumors increases radiosensi-
tizing effect of cisplatin by 20%. The number
of complete responses was increased from
73% in the group of mice treated by cisplatin
and irradiation to 92% when electrocporation
was used as drug delivery for cisplatin com-
bined with irradiation.” Treatment of this
patient was planned on these preclinical data.
Due to a large number of skin tumor nodules,
it was impossible to treat them all, and this
enabled us to have also pertinent control
groups, treated as single or in combination of
the two modalities.

This three modality treatment proved its
effectiveness in the treatment of adenocarci-
noma skin metastases, and form the basis for
further studies elaborating electroporation as
a nonspecific drug delivery for radiosensitiz-
ing and bioreductive drugs in radiotherapy.
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