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Abstract

Basal cell carcinoma (BCC) is the most preva-
lent malignant periocular tumor throughout the
world, with a higher incidence in the age group
above 60. Excessive exposure to Ultraviolet radia-
tion is one of the well-known risk factors. Periocu-
lar BCCs more frequently occur on the lower lid
and medial canthus. If periorbital invasion occurs,
orbital exenteration is essential. In this report, we
present a case of a 72-year-old man with recurrent
neglected BCC of the medial canthus of the right
eye with infiltration of the medial rectus muscle of
the right orbit and right ethmoid air sinus, treated
with Intensity-Modulated Radiation Therapy
(IMRT) modality. The course of radiotherapy re-
sulted in rapid tumor regression, with major partial
response after one year follow up with acceptable
toxicities. We believe that radiotherapy is an al-
ternative treatment option to preserve anatomy
and in frail elderly patients unfit for surgery. As far
as we know, our report is the first to report using
IMRT in treating large advanced periocular tumor.

Keywords: Periocular tumors; Basal cell carcinoma; Radiotherapy; Intensity Modulated radia-

tion therapy.

1. Introduction

The incidence of skin malignancies is gradually increasing worldwide. The most common

skin cancer is basal cell carcinoma (BCC). BCC occurs most frequently in the head and neck re-
gion, with about 20% appearing in the periocular region (Saleh, 2017; Sun, 2015) Orbital inva-
sion is rare, being reported in 2% of cases (Madge, 2020). The age of onset of BCC is usually
over the age of 60. Although metastasis is seldom seen, eyelid BCCs have a high recurrence rate

(Furdova, 2017). The more aggressive BCC subtypes, the more frequent recurrence occurs
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and the worse overall prognosis will be encountered than the primary tumor usually does.
BCC is not a fatal disease, but when neglected for a long time, the eyelid appearance and func-
tion will both be destroyed (Sun, 2015; Allali, 2005; Pfeiffer, 2015). Early diagnosis and proper
surgical excision, consequently, guarantee better functional and cosmetic treatment outcomes.
Advanced cases account for 5.5% of periocular BCC and in such cases, the radical surgical ap-
proach of choice is orbital exenteration (luliano, 2012; Howard, 1992; Nemet, 2006). An alter-
native organ-sparing approach is radiation therapy. Applying radiation, and sparing organs at
risk (lens, conjunctiva, cornea, retina, and lacrimal glands) is of paramount importance.

BCC of the eyelids has a high risk of recurrence, especially in infiltrative types. Late di-
agnosis of BCC can lead to functional and cosmetic defects. Any periocular skin malignancy can
invade the orbit region and lead to the probability of radical exenteration. The orbital invasion
of BCC occurs in 2-4% and the risk factors include the large size of the primary tumor, also mul-
tiple recurrences, infiltrative histological subtype, perineural spread, the medial canthus and
inner angle localization, and patient’s age over seventy (Sun, 2015; Leibovitch, 2005).

Superficial lesions are traditionally treated with orthovoltage photon beam or electron
beam radiotherapy; however, in the case of large-sized periocular lesions with challenging
anatomy, none of them provides optimal tumor coverage or eye sparing. High-energy X-rays
can be used in deeply infiltrating tumors (Kim, 2008; Newlands, 2016; Lovett, 1990). Nasal
squamous cell carcinoma cases have been reported to be treated with external beam radiation
techniques (EBRT), with an 85% 5-year local control rate and no grade 4 toxicities (Tsao, 2002).

Modern devices using EBRT, such as those using intensity-modulated radiation therapy
(IMRT) can deliver high doses to irregularly shaped targets. IMRT represents an efficient meth-
od for treating head and neck cancers. It ensures optimal target coverage with minimal doses
to the surrounding normal tissues (Marta, 2014; Spiotto, 2014; Combs, 2006). Here, we report a
patient with neglected locally advanced BCC of the medial canthus treated with IMRT in our
radiotherapy department.

2. Case report

A 72-year-old male patient had a BCC of the inner canthus of the right eye since 2002
which was surgically excised. Multiple recurrences occurred for which multiple surgical
re-excisions were done. The last surgical excision was done in 2018. In November 2021, the pa-
tient presented to our department with recurrent locally advanced basal cell carcinoma of the
right eye. Clinical examination revealed an ulcerative lesion in the right inner canthus extending
to the naso-orbital junction and displacing the right globe laterally. A computed tomographic
(CT) scan revealed an irregularly shaped heterogeneous mass involving the right naso-orbital
region measuring 4.5%4.6 cm; that involved the medial wall of the right orbit and right eth-
moidal air cells. The mass was inseparable from the right medial rectus muscle and deviated
from the right eye globe laterally (figure 1). The patient has an Eastern Cooperative Oncology
Group (ECOG) performance scale of 1. A baseline ophthalmological evaluation was done, the
patient had the ability to count fingers and right-sided optic atrophy was documented. Upon
discussion with the patient, he refused orbital exenteration, and for this reason, in December
2021 he was admitted to our Department for EBRT.
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Figure 1. Recurrent basal cell carcinoma occupying the naso-orbital fold, destructing the eth-
moid air cells and displacing the right globe laterally.

CT simulation was performed with the patient supine and immobilized with a thermo-
plastic mask (Klarity©, White S-Type, 3.2 mm). A multislice CT scan (Philips Medical Systems,
Cleveland, OH, USA) was performed for a Three mm slice thickness. Contouring of the tumor
and organs at risk (OARs) on the CT images was done using the ARIA™ Oncology Information
System (Eclipse™ Treatment Planning System version. 13.6). Gross tumor volume (GTV) was de-
fined as the heterogeneous mass shown in the CT scans and magnetic resonance imaging (MRI)
studies. Clinical target volume (CTV) was made by adding 5 mms to the GTV. Planning target
volume (PTV) was created by adding 5mms to the CTV. GTV was 54.8 cm3. PTV was 125.8 cm3.
The treatment plan was created using a single isocenter and two non-coplanar arcs. A 0.5 mm
bolus was applied to increase the skin dose. The prescribed dose was 70 Gy delivered in 35 ses-
sions, with 95% of the dose prescribed to 95% of the PTV. The maximal dose (Dmax) was 7596
cGy. The number of total monitor units was 296 MUs. The Dmax and mean dose (Dmean) of the
OARs are shown in table.1. Figure 2 shows the beam arrangement used in the case and figure. 3
display the isodose distribution.

Technique | Energy | Gantry Rtn Coll  Rtn
(deg) (deg)

Arc-1 6X 181.0 CW | 30.0
179.0

Arc-1 6X 179.0 CCW | 330.0
181.0

Figure 2. Beam arrangement used in the case; single isocenter two non-coplanar volumet-
ric-modulated arc therapy.
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The treatment was delivered using Unique™ Linac (Millennium 120™ MLC, 6 MV single
modality linear accelerators, Dose Rate 400 — 600 MU/min: Varian Medical System).
Table 1. The mean dose (Dmean) and maximum dose (Dmax) of the organs at risk.

Organ at risk Dmean Dmax
left eye 17Gy 43.2Gy
left lens 5.7 Gy 7 Gy
left retina 23.0 Gy 48.7 Gy
left optic nerve 33.2 Gy 44.6 Gy
left lacrimal gland 16.8 Gy 42 Gy

The patient ended his radiotherapy course safely. He was kept on follow-up since Febru-
ary 2022. During follow-up visits, the patient suffered from a red and teary eye. He was kept on
follow-up with an ophthalmologist as well. Figure 4 shows major partial remission achieved af-

ter a one-year follow-up.

Figure 3. Dose distribution all over the target.  Figure 4. Major partial remission one year af-
The PTV (red) is covered with an isodose line ter the IMRT treatment.
of 95% (green).

3- Discussion

In this report, we present a case with unique characteristics: an aged patient, with re-
current neglected large-sized BCC infiltrating the orbital extrinsic muscle and ethmoid air sinus.
These features are associated with poorer prognosis if conservative approaches are attempted.
Using IMRT, the prescribed dose was 70 Gy with major partial remission observed after 3
months and sustained for one year till now. As a late toxicity, a teary eye was disclosed.

The main treatment of periocular BCC is surgery. Patient age, comorbidities, general con-
dition, patient choice, tumor size, and infiltration should be thoroughly considered when
choosing the optimal treatment option (Tsao, 2002). In cases with deep structure infiltration,
the only surgical modality is orbital exenteration. Radiotherapy is an alternative treatment op-
tion to preserve anatomy in frail elderly patients unfit for surgery (Veness, 2003). Old patients
usually have comorbidities and general anesthesia carries a major risk for them (Momm, 2004).

EBRT was previously reported to be used in the treatment of head and neck skin cancers
(Kim, 2019). Kim et al, have recorded 9 BCC cases treated with definitive radiotherapy, and
among these two of them were at periorbital sites. In their report, they used three-conformal
radiation therapy and they prescribed 50 to 66 Gy with 2.0-2.75 Gy per daily fraction. In our
report, we used IMRT prescribing 70Gy in 35 fractions with 2 Gy per fraction. Another locally
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advanced BCC case involving the right eye was reported by Kramkimal et al. (Kramkimel, 2013).

Helical tomotherapy was used in this report. They prescribed a total dose of 66 Gy. Complete

clinical remission was observed after eight months, and a teary eye was reported as late toxici-

ty.
Various Radiotherapy fractionation schedules have been used in skin tumors ranging from

64 Gy in 32 fractions to 20 Gy in single fractionation (Bichakjian, 2016; Bonerandi, 2011;

Mendenhall, 2009). Radiation oncologists dealing with hypofractionation schedules care about

the cosmetic results. In skin lesions involving bone or cartilage, they care about radionecrosis as

well. Osteonecrosis was reported in 3 patients with skin cancer receiving radiotherapy (Lovett,

1990). In our current case, we deal with a good performance status patient. We need to mini-

mize the toxicity as much as we could so we chose the conventional fractionation schedule.

To the best of our knowledge, none of the previous reports described locally advanced,
large-sized BCC which invades deeper structures treated with IMRT.

3. Conclusion

We believe that EBRT is feasible and could be offered for old patients who refuse or are
unfit for surgery. We point out this is the first case report discussing the use of definitive radio-
therapy in such a large periorbital BCC case.
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