A Case of a Cutaneous Angiosarcoma that Demonstrated
a Late but Comprehensive Response to Treatment
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ABSTRACT

INTRODUCTION: A cutaneous angiosarcoma case with visible illness was treated with a modified lateral electron—photon technique (m-LEPT) that

demonstrated a late but successful response to treatment.

CASE PRESENTATION: A 74-year-old man presented after surgery with remnants of the tumor at the angiosarcoma bed, which did not stop

growing.

MANAGEMENT AND OUTCOME: m-LEPT technique was developed and applied to optimize dosimetry of the scalp. Late complete response was

achieved after a disheartening posttreatment clinical state.

DISCUSSION: This is a rare and difficult-to-treat pathology, and hence case studies like this should encourage treatment despite poor early results.
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Introduction

Malignant neoplasms of the scalp such as cutaneous
lymphoma, melanoma, and cutaneous angiosarcoma are rare,
and hence scientific literature is scarce and with very little
variety in case studies, making it difficult to understand their
clinical evolution.

As observed by Wollina et al.l, cutaneous angiosarcoma
is an aggressive vascular tumor that represents 2% of soft tis-
sue sarcoma. They found that 60% arise in skin but can appear
in any area of the body and also found that 50% occur in head
and neck, often on the scalp of elderly patients.?

Due to its aggressiveness, overall prognosis is poor: mean
survival is 30 months and the rate of survival is 7.5 months for
lung disease that is treated with only palliative chemotherapy.?
Palliative radiotherapy alone without surgery results in a mean
survival of 15 months.*

Currently, the treatment of choice is surgery, with
adjuvant chemotherapy or radiotherapy when considered
necessary. Complete resection is often difficult. Our aim is
to review the use of radiotherapy as an adjuvant, looking for
possible improvements.

Adjuvant radiotherapy in scalp angiosarcoma cases is a
complex technique. It involves a rare target volume, the scalp,
which is under the patient’s surface and around the skull, only
a few millimeters wide. Moreover, tumor localization requires

avoidance of some organs at risk (OARs), such as the brain
and eyes.

In the scientific literature, there are a few approximations
to this treatment challenge with a curved volume. Able et al.’
and Mellenberg and Schoeppel® developed a technique that
uses electron fields with a shift and a gap in fields’ conjunc-
tions to avoid hotspots in the radiotherapy plan.

The most influential article is the study by Akazawa,” who
described a technique called lateral electron—photon technique
(LEPT). This procedure utilizes opposed lateral photon fields
with central blocking to treat the rind of the medial scalp,
while two lateral electron fields cover the blocked areas. Two
pairs of lateral electron and photon fields are treated for each
fraction. The main portions of the lateral scalp are irradiated
by the lateral electron field.

The shape of the photon fields must be symmetrical from
both sides. The field border between the electron and photon
fields is chosen and hence minimal brain tissue is irradiated by
the photon fields, while skin surfaces covered by the electron
fields are kept from being angulated too greatly away from
perpendicular incidence. A treatment central axis is shared by
all fields and is located near the center of the curvature of the
field junction.

Tung et al.® improved dose uniformity of LEPT with

an overlap of electron and photon fields. Both techniques
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have been settled as the treatment of choice for many
years. As Lin et al’ explained, the importance of a bolus
that helps to achieve adequate skin dose is predominant in
these treatments.

Later, Bedford et al.!% observed that Intensity Modulated
Radiation Therapy (IMRT) techniques have not improved
dosimetry, worsening the dose received by the brain. Mean-
while, Ostheimer et al.!! established the merits of noncopla-
nar fields. Liebmann et al.!? and Wojcicka et al.! attempted a
helmet brachytherapy technique, without good results. Locke
et al.* described tomotherapy as a suboptimal treatment
because of consequent OAR dose.

115 were one of the few researchers who shared

Song et a
different conclusions about new techniques. They compared
helicoidal tomotherapy with Vmat and LEPT: tomotherapy
seemed to improve homogeneity and conformity; VMAT
maintained low doses in a high percentage of the brain; and
LEPT caused minimal low doses to brain, eyes, and chiasma.
Jiang et al.!® stated that IMRT is superior to 3D Conformal
Radiation Therapy (3D-CRT), avoiding higher brain doses,
and that Rapid Arc (VMAT technology from Varian) achieved
the best conformity.

By sharing this case report, we aim to increase and
add information about LEPT, helping to optimize it. Many
authors note the early response to treatment or the absence of
it. We include 12 months of evolution after radiotherapy with
a good late clinical outcome.

Case Presentation

Our case study presented a 74-year-old male with good qual-
ity of life. A dark and thick nodule appeared on his scalp.
Seven months later, a dermatologist assessed him, describing
a big nodule with smaller growths around. A first biopsy study
was made and the nodule was identified as dermatofibro-
sarcoma protuberans.

Four months later, 11 months after the first nodule
appeared, extirpation was performed with free margins and
a skin graft. This time, however, pathology was described as
cutaneous angiosarcoma grade 3. Its shorter margin was at
8 mm, with total resection.

Figure 1. (Left) This angiosarcoma is seen here as a dark adjacent nodule.

Figure 2. (Right) More prominent nodules are seen at the beginning of
radiotherapy, after three chemotherapy cycles.

CT images confirmed no distant metastasis. The patient
was seen by the Department of Medical Oncology. Clini-
cal exploration was described as a figure eight-shaped slim
area, 12.5 cm long (Fig. 1). In the middle, there was a 2 cm
long dark nodule, and two smaller ones (7 mm) were found
near it. It seemed like an early relapse. This was why chemo-
therapy was started two months after intervention. It used
paclitaxel 80 mg/m?, three times per week, every four weeks,
for six cycles. Following this, it was determined that after
three cycles, the patient would undergo radiotherapy. By then,
a local progression was observed with bigger nodules (Fig. 2).

Management
Contouring was done with Focal System software (ver 5.00.04;
Elekta Group). We delineated a clinical tumor volume, includ-
ing the entire scalp outside the skull. The anterior limit was
20 mm from the hairline. Planning tumor volume (PTV)
adds a 4 mm margin. The following OARs were contoured:
brain, cerebellum, ocular globes, crystallines, chiasma, optical
nerves, spinal cord, brain stem, and hippocampus.
Mendenhall et al.'” described scalp irradiation with doses
as high as 50 Gy in adjuvant treatment, 60 Gy if subclinical

Figure 3. Silicone bolus on tumor’s bed.
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disease is suspected, or even 70 Gy when gross tumor is
present. The chosen dose in this case was 1.8 Gy daily, for
28 sessions, five times a week, until we achieved 50.4 Gy at
95% of PTV (D95%)).

Because of the lack of subcutaneous tissue at the tumor’s
bed, a bolus with its shape was needed to obtain a correct
dosimetry (Fig. 3). In addition, another 5 mm bolus also
covered the entire scalp. It was made of vinylpolysiloxane.
We also added a thermoplastic mask to assure immobilization
during treatment (Fig. 4).

An alternate version of the Akazawa’s LEPT” was developed
in our center by our Department of Medical Physics. This modi-
fied LEPT (m-LEPT) includes some changes from Akazawa

and Tung’s technique, aiming a better conformity of the dose:

1. two identical electron beams on each side, 9 and 6 MeV,
70% and 30%, respectively, of the total dose (Fig. 5);
2. multileaf conformed lateral photon fields;

Figure 4. Immobilization with a thermoplastic mask, tumor’s bed marked.

Figure 5. Electron field conformation, brain shaped.

Figure 6. Photon field shape, outside electron one.

Table 1. Gantry angle and MU for each field.

GANTRY 270° (RIGHT) GANTRY 90° (LEFT)
Electron Field 9 MeV 6 MeV 9 MeV 6 MeV
| MU 150 56 145 57
‘ Photon Field  Anterior  Posterior  Anterior  Posterior
| MU 88 95 90 96

3. each photon field was divided into two asymmetric ones,
anterior and posterior, to adapt to the concavity of the
surface to be treated (Fig. 6);

4. electron and photon beams overlapped 3 mm. When
26 Gy was achieved (half treatment), a 1 cm shift was
made to reduce hotspots and avoid cold areas.

Gantry angles and monitor unit numbers (MU) for each
field are detailed in Table 1.

Dosimetry Analysis

XiO software (version 4.50; CMS software, Elekta Group)
was used to plan the treatment. It was given in a Varian Clinac
Accelerator 2100 EX (Varian Medical Systems).

Plan conformity was assessed using the following
parameters, which were also applied by Ostheimer et al.l1,
Wojcicka et al.'%, Song et al.'®, and Jiang et al.!°:

The Homogeneity Index (HI) was defined in accor-
dance with the International Commission on Radiation Units

(ICRU) report 83.

IH=(D

2%

D98% ) / DSO%

Number (CN)® takes into

account irradiation of the target volume and irradiation of

The Conformation

healthy tissues.

CLINICAL MEDICINE REVIEWS IN ONCOLOGY 2016:6 l 3


http://www.la-press.com
http://www.la-press.com/journal-clinical-medicine-reviews-in-oncology-j163

Calero et al

£

Table 2. PTV conformity values.

DOSIMETRY RESULTS
PTV D, (Gy) 60.2
HI 0.30
CN 0.63
_ 2 *
CN=(TV,,)? /(TV*V,)

Dosimetric outcomes are listed in Table 2.
The dose distribution produces hotspots greater than

50.4 Gy (D,, = 60.2 Gy) in the overlapped regions of

2%

Table 3. OAR doses detailed.

electron and photon fields, localized in the top of the head of
our patient.

Doses received by all OARs volumes are detailed in
Table 3. Brain tissue is a dose-limiting organ for total scalp
irradiation. The mean dose to brain was 11.3 Gy in this case.

Dose—volume histograms (DVHs) for target volume and
OARs are shown in Figures 7 and 8. Isodose curve is shown
in Figure 9, which was considered acceptable.

After 50.4 Gy was achieved, a 10 Gy boost was arranged
with a direct 6 MeV electron field, focused on the residual
nodules. A dose of 2 Gy per day, five times a week, was given.
A total dose of 60.4 Gy was reached at ICRU point.

Outcome

After receiving 14 Gy, the patient had grade 1 dermatitis, espe-
cially around the scar. At the end of the treatment, a grade 2
generalized dermatitis was observed on the irradiated skin.
Symptomatic treatment was performed with hyaluronic acid

STRUCTURES DOSIMETRY RESULTS moisturizing gel (Hialderm from Diafarm Laboratorios).
Brain D, can (GY) 11.3
Vsg, (%) 46.94
Vioe, (%) 33.9 100
Vaoy (%) 21.33 !
Vaoey (%) 1212 80 ——
Vaosy (%) 4.6
D,,, (Gy) 47.59 $ 60
Dyge, (GY) 158 g ;
Cerebellum D,..« (Gy) 45.57 E 0
D, ean (GY) 13.08 f
Brainstem D,..x (Gy) 2.84 20
D, ean (GY) 2.47 !
Cord D,... (GY) 2.45 i
b Gy 0.83 0 ks W C—— N TN FTIT v
Left ocular globe D,..« (Gy) 212 Dose (Gv)
Dmean (GY) 1.51 Figure 7. DVHSs for PTV (blue) and brain (red).
Right ocular globe D,..x (Gy) 2.22
D, can (GY) 1.46
Left crystalline D,..« (Gy) 1.44 100 -
D, can (GY) 1.38 :
Right crystalline D, ... (Gy) 1.44 80
D, can (GY) 1.35 ]
Left optic nerve D,..« (Gy) 1.66 ~ 60
Drean (GY) 1.56 e
Right optic nerve D, ..« (Gy) 1.79 § 40 I
D, can (GY) 1.57 > t
Chiasma D,..« (Gy) 1.77 :
D,... (Gy) 1,60 20+
Right hyppocampus Dmax (Gy) 2.88 j
Dmean (Gy) 2.51 0o.'o 1.0 20 3.0
Hyppocampus left Dmax (Gy) 3.35 Dose (Gv)
Dmean (Gy) 2.52 Figure 8. DVHs for left and right hippocampus.
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Itisimportant to highlight that clinically, while on treatment,
the dark nodules grew and hardened. One month after the end of
radiotherapy, these nodules were still prominent (Fig. 10).

Chemotherapy was continued for three further cycles.
Six months after radiotherapy ended, the nodules disappeared
(Fig. 11). This was not expected, considering the bad early
response. Twelve months after radiotherapy, no sign of disease
was observed.

Discussion

In this cutaneous angiosarcoma case, an early relapse was
seen after surgery. Clinical evolution supports our radio-
therapy indication. Surprisingly, a good outcome came late,
six months after treatment, and has lasted for at least six
further months.

Because of this, we consider that the time between sur-
gery and radiotherapy is of significant importance to minimize
relapse risk. A 50—60 Gy dose seems sufficient and tolerable.

Our technique, called m-LEPT, is suitable and we think

that it may improve treatment overall from traditional LEPT.

'The HI is significantly decreased in our plan compared to tra-
ditional LEPT and similar to the one analyzed for IMRT"!
and RapidArc.!® CN value was slightly higher in the m-LEPT
plan than in traditional LEPT?311¢ and similar in IMRT"
and VMAT™ plans.

It is interesting to note that the role of adjuvant chemo-
therapy is unclear: it is possible that in our patient it contri-
buted to his clinical evolution. In 1999, Fata et al." observed
tumor reduction of angiosarcoma metastasis using paclitaxel.
In 2007, Nagano et al.?° reached the same conclusion in meta-
static cases. However, in our case, it is important to highlight
the fact that chemotherapy did not have an effect on the tumor
in the first three cycles: during chemotherapy, the disease even
grew. It was only after radiotherapy that any response was
achieved. Further studies comparing adjuvant chemotherapy,
radiotherapy, and combinations should be performed to ana-
lyze each factor’s role.

Figure 10. Dermatitis grade 1 at the end of the treatment.

In contrast to other published cases, we have been able
to compile both clinical and esthetic results, 12 months after
radiotherapy, with images. We hope this inspires other authors
to perform the same to obtain a better understanding of the
clinical evolution of cutaneous angiosarcoma.
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