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Abstract
Introduction: The treatment of iridociliary and choroidal melanoma relies on the patient’s systemic
health, tumor size, location, related features, state of the opposing eye, and personal preferences. The
two categories are radiation and surgical techniques. Transpupillary thermotherapy, plaque radio-
therapy, charged particle irradiation, local resection, enucleation, orbital exenteration, and experi-
mental nanoparticle therapy are all options for treating choroidal melanoma. Case Presentation: The
method that entails creating a partial thickness circular, rectangular, or polyhedral scleral flap in the
region covering the tumor after removing a portion of the extraocular muscles is the most popular
method for local excision in choroidal or choroidal-ciliary body cancers. We discuss our experience
treating iridociliary melanoma using block excision and stereotactic irradiation on a linear accelerator
with TD 20.0 Gy. Conclusion: One of the treatment modalities is the combined treatment approach
using stereotactic irradiation and tumor resection, and our results 1 year after therapy are comparable
to the rates of local control and anatomic eye preservation to those achieved in studies of comparable
uveal melanoma treatment modalities.
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Introduction

Skin, uvea, and mucous membranes can all be affected by the deadly cancer melanoma.
Due to inadequate sun protection practices among both at-risk individuals and melanoma
patients, the incidence of melanoma has grown over the past few decades [1]. The most
frequent primary intraocular malignant tumor in adult Caucasians is intraocular uveal
melanoma (UM) [2, 3]. UM has amean age-adjusted incidence of 5.1 per million [4]. According
to the Surveillance, Epidemiology and End Results (SEER) database of the National Cancer
Institute, UM was more common in men (4.9 per million) than in women (3.7 per million) at
all ages, and the mean age at presentation was 60 years [4].

Shields and coworkers found that UM mostly affected the choroid (90%), ciliary body
(6%), or iris (4%) in their examination of 8,033 UM patients from a single tertiary referral
hospital over a four-decade period [5]. Symptoms of choroidal melanoma typically include
photopsia (flashes), floaters, visual field loss, or loss of visual acuity, or they may not present
at all [6]. Sentinel vessels might be seen if the ciliary body is affected by the tumor. Rarely,
pain from secondary glaucoma, tumor-related inflammation, or necrosis can result from
melanoma [7].

Based on thickness, choroidal melanoma is divided into three categories: small (0–3mm),
medium (3–8 mm), and big (>8 mm). The average basal dimension and thickness of
choroidal melanoma are 11.3 mm and 5.5 mm, respectively. It typically manifests as a dome
(75% of the time), mushroom (20%), or diffuse (5% of the time). When the tumor herniates
into the subretinal space and ruptures through Bruch’s membrane, it takes on the shape of a
mushroom and appears bilobed [8].

Due to the accessibility of the iris and ciliary body, surgical excision is frequently
utilized to treat minor malignancies. As a result of the technical difficulty of the surgery
and the possibility of extrascleral or systemic diffusion, surgical excision of choroidal
malignancies is significantly more difficult and is only carried out at specialized facilities.
There are now two different surgical methods used. The first is transscleral resection (ab
externo procedure), which is also referred to as “exoresection” and can also be referred to
as iridectomy, cyclectomy, or choroidectomy (or any combination of these), depending on
where the tumor is located (in the iris, ciliary body, or choroid). Endoresection (ab interno
procedure) is the name of the second surgical technique. The best therapeutic strategy is
still debatable because both methods have benefits and drawbacks, especially when
treating big UMs [9, 10].

Stereotactic irradiation 1-day surgery is one of the used techniques, the results due to
prognosis are similar to other irradiation techniques, and the therapeutic dose is 35.0 Gy or in
tumors in iridociliary localization 20.0 Gy with a comparable chance of survival to bra-
chytherapy, proton beam irradiation, or enucleation [11]. Transscleral resection is a difficult
and debatable surgery. It is typically carried out while the patient is experiencing severe
controlled systemic hypotension, which is a risky procedure. This procedure, known as partial
lamellar sclerouvectomy, enables the excision of the tumor while keeping the outer sclera and
retina intact. It is a challenging surgical treatment that is best carried out by a skilled
ophthalmologist [10, 12].

The first instance of local excision of UM was reported in 1,911 in a female patient, age
25, who also had ciliary body melanoma. The term “choroidectomy” was used by Stallard
in the 1960s to describe a method for removing choroidal or ciliary body melanomas
through a scleral lamellar flap while also resecting the sclera. However, because of the
severe treatment-related side effects – vitreous loss, major hemorrhage, retinal detach-
ment, and tumor cell propagation to the orbit – this method never attained widespread
popularity.
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Case Description

In March 2022, the 78-year-old man was seen with a complaint of a “brown spot on his
right eye that was enlarging in size.” Examination revealed a darkly pigmented, anterior
chamber tumor present in the superior nasal quadrant of the iris with neovascularization
in the right eye (Fig. 1 left). Slit lamp biomicroscopy and gonioscopy revealed that the
tumor had infiltrated the anterior chamber angle. Ultrasound biomicroscopy demon-
strated the connection with the ciliary body. MRI demonstrated the iris area of the right
eye tumor mass by size approx. 6 × 3 mm, dorsally pressing on the lens and laterally on the
ciliary muscles (Fig. 1, right), without clinical signs of extrabulbar growth. Visual acuity of
the right eye was 9,25-2,50 50° 20/50 ETDRS, left eye −5,75-0,75 14° 20/20 ETDRS, IOP
right eye 11 Torr, left eye 13 Torr. The patient was in good general health status, and there
was no metastasis found on PET CT overall. We decided with the oncologist and radiation
oncologist and the patient’s agreement to perform stereotactic radiosurgery on a linear
accelerator followed by en bloc tumor removal with iridocyclectomy.

Radiosurgical proceduremeans surgical preparation and fixation of all the rectus muscles
before radiosurgical procedure itself. On the day of irradiation, a stereotactic frame was fitted
onto the patient. The patient with a fitted stereotactic frame underwent CT and MRI ex-
amination, by means of which the tumor is precisely measured. The size of the calculated
volume of the tumor was 0.2 cm3. There then follows the planning of the distribution of the
dose of radiation in such a manner that the tumor is blasted with a dose of 20.0 Gy, and the
surrounding structures receive as little as possible. This consists of the application of photon
beams from an external source into the tumor to receive the highest dose of radiation in the
volume of the tumor and the lowest dose in the surrounding tissues. After the fusion of an
individual irradiation plan, the patient was irradiated with a single dose of 20.0 Gy on the 6-
MV photon-linear accelerator (Fig. 2, 3).

After stereotactic irradiation, circular laser coagulation of the peripheral retina was
performed to prevent subsequent potential retinal complications, resulting from po-
tential retinal irradiation complications and degeneration. Four weeks after, we con-
tinued to perform en bloc tumor removal with iridocyclectomy, iridoplasty, partial
sclerectomy, and cryotherapy of the peripheral retina under general anesthesia. Mi-
croscopic examination revealed pieces of tissue including the sclera, ciliary body, and
iris. Histopathological examination found the iris tissue with malignant melanoma G2,
spindle cell type B. Immunophenotype described was S100+, melanA+, HMB45+ 50%,
Bcl2+, p53-, cyklinD1 450%, AIF+1, CD117+ 50% Ki67+-<5%. One year after surgery, his
vision remained largely stable. Visual acuity of the right eye is −8 D 20/63 ETDRS with
cataract progression, IOP 7 mm Hg (Fig. 4). Both gonioscopy and high-frequency ul-
trasound showed no evidence of tumor recurrence. The patient was followed at an
outside clinic, where reports indicate no metastasis in the lung and liver, so his overall
physical and psychological condition remained largely stable.

Discussion

Incomplete tumor excision and seeding brought on by the manipulation of the eye globe
during surgery are two possible causes of local recurrence, particularly the spread of tumor
cells that is aided by the distribution of subretinal fluid in the surgical region. The recurrence
typically appears along the margin, but in rare instances, it cannot be contiguous with the
underlying tumor, necessitating more rigorous therapy. In between 6% and 13.9% of cases, a
residual tumor is reported [13].
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Fig. 1. Left: clinical status before stereotactic irradiation and block excision surgery – the anterior segment of
the eye (red arrow – the tumor). Right: MRI finding of the eye with the tumor on the anterior segment before
stereotactic surgery (red arrow – the tumor).

Fig. 2. Left: stereotactic irradiation scheme by LINAC 1-day surgery; TD was 20.0 Gy in the tumor (red color).
Right: stereotactic irradiation scheme by LINAC 1-day surgery – sagittal view; TD was 20.0 Gy in the tumor,
TD max 22.0 Gy (red color).

Fig. 3. Left: visualization and 3D view of the individual stereotactic irradiation scheme by LINAC 1-day
surgery (red arrow – the tumor, blue arrow – the optic nerve). Right: individual stereotactic irradiation
scheme by LINAC 1-day surgery (blue arrow – the optic nerve, pink arrow – the macula, green arrow – the
lens).
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In the study of Suesskind et al. [14], the local tumor control at 3-year interval was 85% for
single-dose stereotactic irradiation monotherapy and 100% for combined therapy. They re-
ported in 6 patients the recurrences within the first 3 years (mean, 21 months). In other studies
of stereotactic radiotherapy, local tumor control between 96% and 100% was achieved [15].

It is important to evaluate the tumor parameters before the treatment, and better
results were achieved when the tumors were much smaller than those in the study of
Suesskind [14]. Due to our experience in the patient 1 year after combined treatment, there
was no metastatic spread nor local recurrence. The CARE Checklist has been completed by
the authors for this case report, attached as supplementary material (for all online suppl.
material, see https://doi.org/10.1159/000535129).

Conclusion

The combined treatment approach using stereotactic irradiation and tumor resection is
one of the treatment modalities, and our observation 1 year after therapy is comparable to the
rates of local control and anatomic eye globe preservation to those achieved in studies of
comparable treatment modalities for UM.
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Fig. 4. Left: clinical status after stereotactic irradiation and block excision surgery – the anterior segment of
the eye. Right: clinical status 6 months after stereotactic irradiation and block excision surgery – the anterior
segment of the eye.
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