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Apstract

Contact brachytherapy allows satisfactory treatment of superficial non-melanoma skin cancer,
whether as adjuvant and/or definitive therapy. There are different techniques and different dose
prescriptions in clinical practice, adapted to technical possibilities.

Material and methods: 50 patients treated with contact brachytherapy for superficial non-
melanoma skin cancer were analyzed, 15 of them in a postoperative and 35 in a definitive setting.
Histopathologically, 40 patients had verified basal cell carcinoma and 10 had squamous cell
carcinoma. High dose rate brachytherapy was performed with the GammaMed Plus™, with a
radioactive Iridium192. A Leipzig-style cone contact applicator set with a diameter range of 10-45 mm
was used. In 40 patients, a hypofractionated regimen was performed, with one fraction per week, with
a dose of 7Gy, a total of 4 fractions, to achieve a total dose of 28Gy, over 4 weeks. A dose of 30Gy
with a single fraction of 5Gy, over 6 weeks was administered to 10 patients, respectively, regardless of
histological type. The dose was prescribed to a depth of 5 mm of the skin.

Results: Local control was confirmed in 47 patients. In 3 patients the disease recurred 10
months after the last treatment (7Gy/4fr/28Gy). Skin redness was manifested in all patients (100%).
Telangiectasia presented at the end of the treatment in 4 patients. At the first visit, all patients had
reduced or completely disappeared inflammatory reactions.

Conclusion: Our experience with the use of hypofractionated regimens has shown that it is a
safe treatment, with easily manageable side effects.
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Introdutction

Non-melanomaskin cancer (NMSC) is one of the most common types of cancer, with a significant
increase (about 3%) in cases each year. This is largely due to an aging population, increased sun
exposure and improved diagnostics. According to statistics from the Skin Cancer Foundation, between
2 and 3 million non-melanoma skin cancers (most of which are basal and squamous cell carcinomas)
occur globally each year.
Approximately 5.4 million basal and squamous cell skin cancers are diagnosed in the United States
each year, of which 8 out of 10 are basal cell carcinomas. Squamous cell cancer occurs less frequently.
Deaths from basal and squamous cell skin cancers are uncommon [1].

Most countries, like North Macedonia, do not have cancer registries for NMSC, and reported
figures are likely to be underestimates. There is no accurate data on cases in North Macedonia, but if
the incidence in the world is 20 cases per 100 thousand inhabitants, in North Macedonia it is
approximately three to five cases per 100 thousand inhabitants.
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Basal cell carcinoma is usually slow-growing and rarely spreads or metastasizes to regional lymph
nodes or other distant parts of the body. It has a low metastatic potential, but is locally destructive,
resulting in significant morbidity and disfigurement if not treated promptly [2].

Treatment options for non-melanoma skin cancer include surgery, local chemotherapy,
cryotherapy, photodynamic therapy, and radiotherapy (external beam techniques as well as
brachytherapy). In surgery, the gold standard is Mohs microsurgery, with an excellent response rate
and high 95% local disease control. With this technique, 100% of the peripheral and deep margins are
analyzed by the operating surgeon to allow for the reliable confirmation of the presence or absence of
any residual tumor [3].

In certain situations, depending on the characteristics of the tumor (size, residual disease,
perineural invasion), or in terms of cosmetic outcome or functional status after surgery (tumors of the
ears, nose, eyelids) or patient factors (elderly patients or those with comorbidities that preclude
surgical resection), surgery is not preferred [4,5].

In these cases, radiotherapy is preferred. Various radiotherapy techniques have been
developed for the treatment of skin cancer: superficial and orthovoltage X-rays, electron beam and
megavoltage photon therapy, and low-dose-rate or high-dose-rate brachytherapy. The choice of
treatment is usually adapted to institutional resources and clinical experience, taking into account local
control and toxicity [6].

Brachytherapy allows for a high dose load to the tumor, with maximum sparing of healthy
structures, in contrast to plans using external beam radiotherapy or electron beam therapy, which
sometimes require irradiation of a large volume of tissue in order to adequately cover the malignancy,
increasing the potential for toxicity.

Brachytherapy techniques

Contact brachytherapy is recommended for superficial lesions, given that the dose decreases
significantly after a 5-mm depth from the skin surface—Ilesions deeper than 5 mm are better covered
by interstitial techniques [7]. The high dose rate makes brachytherapy a highly conformal treatment,
resulting in higher biologically equivalent doses, as well as achieving high local control rates (83—
100%) (8). Another advantage is the highly individualized treatment for each patient.

Contact brachytherapy can be implemented in many different ways. Superficial modalities involve
moulds (usually custom made and designed to provide a more constant and reproducible frame for
source positioning) and flaps (regular layers of silicon-based material or linked pellets of 10 mm in
thickness or diameter in which the catheters are embedded) for larger lesions. Superficial radionuclide
or electronic based shielded applicators are indicated mainly for small volume lesions on regular
surfaces.

The Leipzig type applicator is cup-shaped and made of tungsten with the HDR source at its
vertex. Different diameters, from 10 mm to 30 or 45 mm are available. The Valencia applicator was
developed from the Leipzig applicator by adding a flattening filter to homogenize the dose
distribution, resulting in significant improvement of the useful beam and penumbra. They always must
be in complete contact with the surface, fixed without pressing the skin and be immobilized [6].

The aim of this paper is to present single institutional experience in the treatment of NMSC and
thus contribute to the literature review.

Material and Methods

The Brachytherapy Department at the University Clinic for Radiotherapy and Oncology-
Skopje has been working with contact brachytherapy since 2015. The analysis was performed on 50
patients (15 postoperatively and 35 with definitive treatment), all treated at the Clinic. 40 patients
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(80%) had basal cell and 10 (20%) had squamous cell carcinoma. The gender distribution was 30
(60%) men and 20 (40%) women, with ages ranging from 48 to 83 years, with an average of 66.3
years.

Selecting patients
All patients had histopathologically proven NMSC, a superficial lesion (confirmed by radiological
examination, usually computed tomography), appropriate lesion size or surgical incision length
according to the diameter of the applicators.

Application technique
The patient is positioned in a comfortable and easily reproducible position. The target volume
(GTV) is clinically marked by the oncologist, with an additional margin of 1 cm in the surrounding
healthy tissue (CTV). Accordingly, the appropriate applicator is selected for the required diameter of
the lesion, which is attached to the lesion or surgical incision and fixed with a Clamping Varian
System. (Figure 1)

Figure 1. Clamping System (Varian)

We used a contact surface applicator set with a Leipzig-style cone. (Figure 2) Depending on the
diameter of the lesion, we used applicators with a diameter of 10 to 45 mm. We have a GammaMed
Plust™ device for compliance, which uses an Iridium 192 isotope source. (Figure 3)

Figure 2. Contact surface applicator set with Leipzig-style cone (Varian)
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Figure 3. Fully fitted applicator to the lesion, via a transfer hose connected to the Gamma Med
apparatus

In the majority of patients (in 40 patients or 80%), a hypofractionated treatment regimen was used:
a dose of 28 Gy with a single week fraction of 7 Gy, for 4 weeks. A dose of 30 Gy with a single week
fraction of 5 Gy, was administered over 6 weeks to 10 patients or 20% of patients, respectively,
regardless of histological type or specific localization of the lesion. The dose was prescribed toa 5 mm
skin depth. The estimated area EQD20/B=10 for the entire brachytherapy treatment ranged from 69-
76Gy. Treatments were planned using the BrachyVision planning software.

Results

The healing of the skin defect was initially observed in the second half of the treatment (3-4
fractions), with a tendency towards cure at the end of the treatment. The healing of the defect started
from the peripheral edges and spread inwards, towards the center of the defect.

The first control of the patients was carried out 1 month after the end of the treatment. Local
control was visible and confirmed in 47 patients (94%). In 3 patient (6%), the disease recurred 10
months after the last treatment (7Gy/4fr/28Gy). The patients are still being followed up on a regular
outpatient basis.

In terms of side effects, inflammatory skin reactions (redness of the skin and mild local swelling)
were observed in all patients (100%), most visible in the second half of the treatment. Teleangiectasia
formed at the end of the treatment, in 4 patients (8%). At the first examination, all patients had reduced
or completely disappeared inflammatory reactions.

Discussion

There is no common recommendation in the literature for dose prescribing, range of dose,
fractionation schemes and what volume expansions are used. These recommendations mention a wide
variety of prescription doses which are successfully used, but generally recommend prescribing to 3-5
mm below the skin surface.

Allan et al. prescribed 45 Gy in 8 fractions with disease covered by the 80% isodose line [7].
Gauden et al. prescribed 36 Gy in 12 fractions and used gross tumor volume (GTV) plus 5-10 mm to
generate a PTV [8]. Guix et al. prescribed 60-65 Gy in 33-36 fractions, calculating the dose at 5 mm
depth from the skin surface [9]. Somanchi et al. prescribed 40-45 Gy in 8 fractions to the 80% isodose
line, at 1.5-3.5 mm below the skin surface for custom mould brachytherapy to squamous cell
carcinomas of the hand [10,11].
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Conclusion

Contact brachytherapy is a non-invasive method, which is successfully suitable for the
treatment of superficial non-melanoma skin cancer.

As an adjuvant treatment, it provides a significant reduction in the risk of disease recurrence
(with a positive resection margin), and as a definitive treatment, it achieves complete control of the
disease with a very good cosmetic effect. Here, it is a serious replacement for surgery. Contact
brachytherapy allows for a high dose load in the target volume, with minimal involvement of organs at
risk.

All this, in a short period of time, withouta significant deterioration in the patient's quality of
life.

The majority of publicationsin the field of skin brachytherapy is single institution experience
and involves a relatively small number of patients. Despite very promising results, randomized
controlled trials, systemic reviews and meta-analysis are lacking in literature. That is the basic
limitation of our study as well. However, our experience confirms that using hypofractionated
superficial high dose brachytherapy is both clinically successful in local tumor control and in
providing excellent cosmetic and functional outcomes, without severe side effects.

References

1. Key statistics for basal and squamous cell skin cancers. 2019 December. Available from:
https://www.cancer.org/cancer/basal-and-squamous-cell-skin cancer/about/key-statistics.html.

2. Guix B, Finestres F, Tello J-1, et al. Treatment of skin carcinomas of the face by high-dose-
rate brachytherapy and custom-made surface molds. Int J Radiat Oncol Biol Phys.
2000;47:95-102.

3. Smeets NW, Krekels GA, Ostertag JU, et al. Surgical excision vs Mohs’ micrographic surgery
for basal-cell carcinoma of the face: Randomised controlled trial. Lancet. 2004;364:1766—72.

4. Arenas M, Arguis M, Diez-Presa L, et al. Hypofractionated high-dose-rate plesiotherapy in
nonmelanoma skin cancer treatment. Brachytherapy. 2015;14:859-865.

5. Kalaghchi B, Esmati E, Ghalehtaki R, et al. High-dose-rate brachytherapy in treatment of non-
melanoma skin cancer of head and neck region: preliminary results of a prospective single
institution study. J Contemp Brachytherapy. 2018;10:115-122.

6. Guinot J.L., Rembielak A, Perez-Calatayud J, et al. GEC-ESTRO ACROP recommendations
in skin brachytherapy. Radiotherapy and Oncology. 2018;126:377-385.

7. Allan E, Stanton A, Pye D, et al. Fractionated high dose rate brachytherapy moulds - a precise
treatment for carcinoma of the pinna. Radiother Oncol. 1998;48:277-281.

8. Tormo A, Celada F, Rodriguez S, et al. Non-melanoma skin cancer treated with HDR
Valencia applicator: clinical outcomes. J Contemp Brachytherapy. 2014,6:167-172.

9. Gauden R, Pracy M, Avery A-M, et al. HDR brachytherapy for superficial non-melanomaskin
cancers. J Med Imaging Radiat Oncol. 2013;57:212-217.

10. Guix B, Finestres F, Tello J-I, et al. Treatment of skin carcinomas of the face by high-dose-
rate brachytherapy and custom-made surface molds. Int J Radiat Oncol Biol Phys.
2000;47:95-102.

11. SomanchiBYV, Stanton A, Webb M, et al. Hand function after high dose rate brachytherapy for
squamous cell carcinoma of the skin of the hand. Clin Oncol. 2008;20:691-697.

72


https://www.cancer.org/cancer/basal-and-squamous-cell-skin-cancer/about/key-statistics.html
https://www.cancer.org/cancer/basal-and-squamous-cell-skin-cancer/about/key-statistics.html
https://dx.doi.org/10.1016/S0360-3016(99)00547-7
https://dx.doi.org/10.1016/S0360-3016(99)00547-7
https://dx.doi.org/10.1016/j.brachy.2015.09.001
https://dx.doi.org/10.1016/j.brachy.2015.09.001
https://dx.doi.org/10.5114/jcb.2018.75596
https://dx.doi.org/10.5114/jcb.2018.75596
https://dx.doi.org/10.5114/jcb.2018.75596
https://dx.doi.org/10.1016/s0167-8140(98)00059-0
https://dx.doi.org/10.1016/s0167-8140(98)00059-0
https://dx.doi.org/10.5114/jcb.2014.43247
https://dx.doi.org/10.5114/jcb.2014.43247
https://dx.doi.org/10.1111/j.1754-9485.2012.02466.x
https://dx.doi.org/10.1111/j.1754-9485.2012.02466.x
https://dx.doi.org/10.1016/S0360-3016(99)00547-7
https://dx.doi.org/10.1016/S0360-3016(99)00547-7
https://dx.doi.org/10.1016/j.clon.2008.06.008
https://dx.doi.org/10.1016/j.clon.2008.06.008

