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Summary

Kaposi’s sarcoma (KS) is a systemic neoplastic disease that
can present cutaneous symptoms and is usually treated
with a systematic approach due to its extent. Due to its ra-
diosensitivity, radiotherapy is considered one of its main
treatments, for palliation and local control of the skin and
mucosal lesions.

The aim of this paper was to report the first case of KS treat-
ed by hemi-body electron irradiation protocol in Greece. A
fractionated 40 Gy hemi-body electron irradiation was pre-
scribed to a 60-year-old male patient with KS at his legs.
Dose uniformity was verified on a daily basis by thermo-

Introduction

KS is a systemic neoplastic disease that can
present cutaneous symptoms without excluding
visceral involvement. It is usually treated with
a systematic approach due to its extent. As KS
is a radiosensitive disease, radiation therapy is
considered one of the main treatments, for pain
relief, edema palliation, bleeding control, as well
as local control of the skin and mucosal lesions
[1,2].

As in most cases, skin is the target organ
for radiation therapy of KS, and electron beams
produced by linear accelerators are utilized with
energies of 4-9 MeV, which have the appropri-
ate therapeutic range. Typically, KS is spread all
over the patient’s body (similarly to mycosis fun-
goides-MF), therefore dose delivery is performed

luminescence dosimetry (TLD). The treatment resulted to
complete clinical response. Limited irradiation-derived side
effects appeared.

This is the first case ever to be treated with hemi-body elec-
tron irradiation protocol in Greece. To the best of our knowl-
edge, this is also the first time that a single field hemi-body
electron beam irradiation at a total skin electron beam
(TSEB)-like configuration is reported to be used for KS.
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in a rather non conventional off-couch setup with
an extended source-skin distance (SSD), in an at-
tempt to cover all skin. This technique in litera-
ture is referred to as TSEB therapy [3-0]. In case
of high concentration of symptoms either on
upper or lower part of the body, TSEB could be
modified to a half-body electron irradiation tech-
nique (HBIe-), focusing only in the malignant
area and minimizing dose to the healthy skin.

Based on the already established TSEB
technique of our department [7], we developed a
HBIe- technique, to enable provide treatment to
such patients. We describe the case of the first
KS patient that was treated in this modality in
our department, as well as our technique and do-
simetry during treatment.
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Case description history

In March 2011 a 60-year-old patient devel-
oped a cutaneous lesion of 1.3 cm in his right
ankle that was haemorrhagic and ulcerous. In
April 2011, the lesion was surgically removed
and the histology showed KS with clear bounda-
ries. The patient received systemic therapy with
interferon-a 1,000,000 IU 3 times per week. In
May 2013, the patient presented again with a
relapsed lesion in the right leg at the anatomi-
cal area of gastrocnemius, whereas the histol-
ogy showed again KS. The patient received again
systemic therapy with interferon-a 1,000,000 IU
3 times per week with partial response. In June
2015 the patient presented again with a relapsed
lesion in the right leg (histologically proven as
KS) and he received again the same systemic
treatment with interferon-a again with partial re-
sponse. In July 2016, the patient presented with
more and extended lesions of the already known
disease at the right and left leg (Figure 1, a-b).
This time the local tumor board decided to change
the systemic treatment into liposomal doxoru-
bicin (caelyx). At first administration of caelyx
the patient developed grade III toxicity with pal-
mar / plantar syndrome related to doxorubicin.
After that, it was decided to deliver an irradiation
schedule of electron beams to both legs. Comput-
erized tomography (CT) images of the thorax, as
well as of the upper and lower abdomen for clini-
cal staging, showed no evidence of metastatic
disease.

Radiation treatment

Since only the lower part of the body was
involved, half-body electron irradiation was ini-
tiated. A modification of the TSEB technique of
our department was utilized [7]. The patient was
irradiated by a single angled 6 MeV electron
field (gantry angle of 279.5 degrees) at a SSD of
388 cm produced by a Varian 2100C linear ac-
celerator (Varian Medical Systems Inc, Palo Alto,
CA, USA). The field dimensions were 36x36 cm?
and the dose rate 2500 MU/min at isocenter. The
patient was standing on the homemade TSEB
device, which was equipped with a large polym-
ethyl methacrylate (PMMA) panel (203x111 cm)
of 0.5 cm thickness, located 30 cm from the treat-
ment plane. Treatment positions were similar
to the typical TSEB postures, with beam inci-
dence of 0, 60, 120, 180, 240 and 300 degrees
(Figure 2, a-f). This setup produced a field of 3.2
MeV average energy at treatment plane, which
was translated to a practical range of 1.91 g/
cm?. Bremsstrahlung contaminating photon ra-
diation was kept under 0.7%, since the central
axis of the beam was pointing between the legs
of the patient. The upper part of the body was
sufficiently shielded (transmission<5%) by a cus-
tom crafted and adjustable lead (Pb) shielding
(0.2 cm) attached to the immobilization device.
To avoid radiation-induced toxicity to toe nails
(e.g melanonychia), additional Pb shielding of 0.4
cm was utilized during each fraction, as well as a
shielded jockstrap for genitalia sparing (Figure 2).

Figure 1. Anterior (A) and posterior (B) view of cutaneous lesions. Arrows are showing some of the lesions. TLDs are
also shown sited at the skin before irradiation.
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Figure 2. Irradiation setup of patient: (A) 60, (B) 0, (C) 300, (D) 120, (E) 180 & (F) 240 degrees.
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The prescribed dose was 40 Gy, fractionat-
ed in a daily dose of 2 Gy, following a 5-day per
week irradiation schedule, in order to fully cover
the malignant skin surface. The radiotherapy
course was started in 17th October 2016 and was
completed in 17th November 2016.

Daily dose verification was performed by
TLD (GR200A). Dosimeters were distributing
uniformly to skin, on marked positions for re-
peatability of measurements (Figure 1). Six more
dosimeters were positioned on blocked areas (up-
per part of the body) in order to verify sufficient
protection of the healthy skin. Detectors were
handled within opaque paper envelopes. Proce-
dures of calibration, annealing and reading were
performed by an ETT annealing oven and a LTM
manual TLD reader (Fimel, Vélizy, France).

Discussion

In vivo measurements reveal a homogeneous
dose distribution on the skin with mean percent-
age dose of 100% of the prescription (2 Gy), with
a standard deviation of #15%. The maximum re-
corded percentage dose value was 130% (thighs)
and the minimum 65% (soles). Dosimeters placed
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on the blocked area recorded only background
signal (<0.3%) (Figure 3).

During irradiation the patient developed
grade III radiation-induced morbidity accord-
ing to EORTC/RTOG toxicity criteria [8]. Three
months postirradiation the patient had only a
slight erythema (grade I skin toxicity, EORTC/
RTOG criteria) [8]. Six months post irradiation
the patient had no skin toxicity with complete
remission of the KS lesions (Figure 4, a-d).

Nicolini et al. [2] investigated the potential
of utilizing a volumetric arc (VMAT) technique
for the irradiation of leg KS. In their work they
presented the dosimetric superiority of VMAT
in terms of planning treatment volume (PTV)
coverage, dose homogeneity and healthy tissue
sparing in comparison to multiple electron field-
matching technique. They also emphasized the
treatment time aspect, which is in favor of VM AT
as well. In our work, we used previous experi-
ence with TSEB to irradiate a similar case. As the
patient was irradiated with a large electron field
at the highest dose rate, beam-on time was kept
under 6 min. Dose homogeneity did not reach
VMAT reported values, nevertheless, the clinical
outcome was excellent. In our technique no need
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Figure 3. Form of dosimetric recording from the first session of the patient. Dots represent the positions of TLDs on

skin. Values are expressed in Gy.
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of CT scan is required, which could be a limiting
factor for some clinics.

This is the first case with KS ever to be treat-
ed with hemi-body electron irradiation protocol
in Greece. To the best of our knowledge, this is
also the first time that a single field hemi-body

electron beam irradiation at a TSEB-like configu-
ration is reported to be used for KS.
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Figure 4. Complete remission of the Kaposi sarcoma lesions after six months post irradiation with a 40 Gy hemi-body
electron irradiation scheme at (A) front, (B) back, (C) right side, and (D) left side.
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