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Abstract

Aim: to evaluate tumor control, toxicity and cosmesis in patients with relapse of basal cell carcinoma (BSC) who
underwent high-dose-rate brachytherapy (HDR-BT)using a regimen of hypofractionation.

Case presentation: A 93-year-old male, Karnosky Performace Status 90%, was diagnosed to have a relapse of
BSC. A biopsy confirmed a relapse of BSC. The patient underwent HDR-BT with 192 Ir. The prescription dose of 50
Gy in 20 fractions of 2.5 Gy was delivered daily. The Common Terminology Criteria for Adverse Events (CTCA v4.0)
toxicity scale was used to asses acute toxicity and the Radiation Therapy Oncology Group (RTOG) and the
European Organization for Research and Treatment of Cancer (EORTC) scale was used to asses late toxicity
related to cosmesis.

The treatment was well tolerated. Clinically, the lesion completely regressed.

The skin acute toxicity was grade 2 CTCA v4.0 and late toxicity grade 1EORTC. When the patient was consulted
about his cosmetic result, he was satisfied.

At the median follow-up of 7 months, the patient was alive and disease-free.

Conclusion: the HDR-BT can be an effective and safe treatment option for selected elderly patients with relapse
skin cancer.

Keywords: Skin cancer; HDR-BT; Skin brachytherapy;
Thermoplastic mask

Introduction
BSC is the most common skin cancer, representing 80-90% of all

non melanoma skin cancer [1,2]. Surgery and radiotherapy are the first
treatment for BSC, while topical therapy should be reserved for those
patients where surgery and radiotherapy is contraindicated or
impractical. The choice of appropriate therapy mainly depends on the
age, performance status, lesion size and location, hystologic subtype
and patient comorbidities [3].

Surgery, generally, is the first choice because it is a simple and
effective procedure [4]. Radiotherapy (RT) is a viable alternative to
surgery in selected cases, particularly in elderly patients [1].

Very few randomized studies have been undertaken to compare
treatment modalities, although a recent meta-analysis concluded that
surgery and RT are both effective, safe and have the lowest rates of
recurrence [4].

HDR-BT is an alternative option to external beam RT and surgery
in selected patients. It uses a192 Ir HDR radioactive source placed near
the lesion, which emits radiation. It can be delivered with dedicated
skin applicators [5]. The purpose of this case report is to asses toxicity,

cosmesis and tumor control in a patient with BSC treated with HDR-
BT using a hypofractionational schedule.

Case Presentation
A 93-year-old male, Karnosky Performace Status 90%, was

diagnosed to have relapse of the BSC. The patient has already
undergone a local treatment in 2008 (two operations for tumor
resection and adjuvant external beam RT total dose 54 Gy in 27
fractions).

The examination showed an ulcerated lesion at the level of the
eyebrow region of approximately 4 cm and a biopsy confirmed a
relapse of BSC. The radiation oncologist contoured the Gross Tumor
Volume (GTV) lesion on the patient’s skin.

A moldable applicator, composed of a thermoplastic mask and
hollow HDR-BT treatment catheters spaced at 1 cm intervals, were
applied to the skin surface. The GTV lesion was contoured also on the
thermoplastic mask and radiopaque landmarks were placed on the
counturing (Figure 1).

Computed tomography (CT) data were acquired with 0.3 cm slice
thickness. All CT scans were transmitted to the Oncentra (Brachy
Treatment Planning-Elekta) and one radiation oncologist contoured
the GTV with the help of landmarks. A radial margin of 2 cm was
added to create the clinical target volume (CTV).
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Figure 1: Termoplastic mask with catheters.

A single radioactive seed of the Iridium 192 was then directed to
dwell positions within the hollow catheters. The location of the dwell
positions and the amount of time the radioactive source stayed at each
position were computer optimized to provide the most uniform
radiation dose to the CTV. The CTV coverage and Dose Volume
Histogram were reported in Figure 2.

Figure 2: Coverage PTV and DVH.

The prescription dose of 50 Gy in 20 fractions of 2.5 Gy was
delivered daily. Treatment duration was less than 5 minutes for all

fractions. After treatment the patient was instructed to avoid sun
exposure and to apply sunscreen. Patient was seen for follow-up at 2
and 4 weeks after brachytherapy to asses skin toxicity and at 3 and 6
months to evaluate efficacy and cosmesis. Common Terminology
Criteria for Adverse Events (CTCA v4.0) toxicity scale [6] was used to
asses acute toxicity and the Radiation Therapy Oncology Group
(RTOG) and the European Organization for Research and Treatment
of Cancer (EORTC) scale [7] was used to asses late toxicity related to
cosmesis.

The treatment was well tolerated. Toxicity observed during
treatment started after the 8th fraction and was most severe after the
11th fraction. The skin acute toxicity was grade 2 CTCA v4.0, and was
resolved with a topical treatment at the last 4 weeks of HDR-BT. We
observed, for late toxicity, skin atrophy with hypopigmentation grade 1
EORTC. When patient was consulted about his cosmetic result, he was
satisfied (Figure 3). At the last follow-up, the patient was alive and
clinically disease-free.

Figure 3: Toxicity and cosmetic result.

Discussion
The use of HDR BT in the treatment of skin cancer has been

evaluated in several studies [8-10]. Compared to surgery and external
beam RT, it is particularly suitable for elderly patients because of the
shorter treatment, noninvasive nature and low toxicity [11].

The patients with BSC who are referred to RT often have
unresectable tumors or comorbidities, the RT could be an effective
therapeutic alternative for these patients with good rates of tumor
control and a good cosmetic result [12].

Tumor local control with BT depends on a correct definition of
margins and tumor volume. For the right definition of margins it is
necessary to define the GTV and CTV. Most studies determine the
GTV by delimitation of the clinically visible tumor and then adding
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>1.5 cm margin to define the CTV for tumors larger than 2 cm
[13-15].

In our work, based on the results of HDR-BT studies, margins of 2
cm for BSC would appear adequate.

Regarding the toxicity, some authors have showed that BT is
associated with low toxicity and good cosmetic result [12,16]. In this
case report, the patient tolerated the treatment well and he developed
only skin acute toxicity grade 2 and late toxicity grade 1 with good
cosmetic result.

The decision to prescribe 50 Gy in 20 fractions was based on the
previous treatments, the patient’s concern of significant side effects and
the radical intent of treatment.

The hypofractionated regimen, also, allows an ambulatory treatment
that reduces costs and treatment duration [13].

Conclusion
The scope of this case report is to discuss a procedure that

unfortunately is utilized in a small amount of cases. However, it could
be a valid alternative above all in selected elderly patients because it is a
short treatment, with low toxicity, and lower costs. Furthermore, we
shouldn't forget that BT doesn't utilize linear accelerators which can
therefore be used in other patients.

HDR-BT could be an alternative option to external beam
radiotherapy and surgery in selected frail patients with relapse of non
melanoma cancer, because of the shorter treatment, noninvasive
nature and low toxicity.

Randomized trials are needed to endorse these claims.
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