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Purpose: To evaluate the effectiveness and safety of treating choroidal melanoma and cancer that has metastasized to the cho-
roid with gamma knife radiosurgery (GKR).

Methods: We performed a retrospective chart review that included 10 eyes of eight patients with a diagnosis of choroidal tumors
who underwent GKR between January 2016 and February 2019 and who had at least one month follow-up visit.

Results: The mean patient age was 57.9 + 14.6 years (range, 32-83 years). The choroidal tumor group included six choroidal
metastases and four choroidal melanomas. The mean follow-up period after GKR was 7.0 + 4.3 months (range, 2-13 months).
The mean cumulative marginal dose was 25.36 + 7.35 Gy (range, 16-45 Gy). Pre- and postoperative magnetic resonance imag-
ing revealed a reduction in tumor volume in eight of the 10 eyes and five of them presented with improved visual symptoms. One
patient showed increased tumor volume; however, a new choroidal lesion was not observed. Another patient showed no reduc-
tion in tumor size; however, the pain had worsened, and the eye was enucleated. The mean maximum tumor diameter de-
creased from 1.60 + 0.37 cm before to 1.22 + 0.47 cm after GKR (p = 0.004), and the mean minimum diameter decreased from
0.62 + 0.27 cm before to 0.38 £ 0.35 cm after GKR (p = 0.031). No radiation-induced optic neuropathy, retinopathy, or cataracts
was observed in any of the cases during the follow-up period.

Conclusions: GKR was shown to be safe for choroidal lesions identified in orbital magnetic resonance imaging with a reduction
in the size of choroidal tumors and eyeball preservation expected with this treatment approach.
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Table 1. Demographics and clinical characteristics of patients

with intraocular tumor
1.5 =

Characteristic Value
Mean age (years) 57.9 + 14.6 (32-83) ’
Sex (female) 8 (80.0) 10 -
Laterality (Rt:Lt) 3.7 '
Primary cancer

Breast cancer 4

Lung cancer 0.5 =

Choroidal melanoma
Tumor Location

Posterior pole 0.0 =

Mln

Tumor size (cm)

2
4
5
Mid-pheriphery 3
Pheriphery 1
Ciliary body 1 Preoperative Postoperative
Follow-up duration (months) 7.0 + 4.3 (2-13) Figure 1. Radiologic outcomes before and after Gamma-knife
Values are presented as mean + standard deviation (range) or num- radiosurgery (GKR). p-value for Wilcoxon signed ranks test
ber (%) unless otherwise indicated. for tests of mean maximum and minimum diameter of tumor
Rt = right; Lt = left. size before and after GKR.
Table 2. Characteristics and outcomes of patients with intraocular tumor
No Primary Follow up Initial GK dose BCVA (logMAR) Subjective Retinal Tumor size (cm)
) cancer (months) symptom (Gy) Before GKS After GKS outcome reattachment Before GKS After GKS
1 Breast 2 Decreased 16 0.9 0.6 Improved  Complete 2.1 X 0.2 1.5 X% 0.2
cancer vision vision
2 Choroidal 5 Floaters 25 1.0 3.0 Improved  Complete 19x10 1.7x0.7
melanoma vision
3 Choroidal 13 Decreased 30 1.0 0.6 Improved  Complete 0.8 X 0.5 0.6 x0.1
melanoma vision vision
4 Lung cancer 11 Decreased 22 1.2 3.0 Improved  Complete 1.6 x0.5 0.7 x0.3
vision vision
5 Lung cancer 11 Decreased 22 3 1.2 Improved Incomplete 1.6 X 0.7 0.7 X 0.1
vision vision
6 Choroidal 13 Decreased 25 0.4 0.8 Pain Progressed 1.7 x 1.0 1.6 x 1.0
melanoma vision detachment
7 Breast 5 Decreased 22 1.5 1.3 Worsen  Incomplete 1.2 X 0.4 0.9 X 0.2
cancer vision vision
8 Breast 3 Decreased 22 0.7 0.7 Worsen  Incomplete 1.5 X 0.4 1.2 X 0.1
cancer vision vision
9 Choroidal 3 Decreased 45 1.5 5 Worsen  Incomplete 1.9 X 0.7 1.9 X 0.9
melanoma vision vision
10 Breast 4 Floaters 25 0.3 1.3 Worsen  Incomplete 1.7 X 0.8 1.4 X 0.2
cancer vision

GK = gamma knife; BCVA = best-corrected visual acuity; logMAR = logarithm of minimal angle of resolution; GKS = gamma knife
surgery.
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Figure 2. Representative fundus images, optical coherence tomography (OCT) images, and magnetic resonance (MR) images at the
time of initial examination (baseline) and after gamma knife radiosurgery (GKR). (A) Choroidal metastasis in a 62-year-old woman
presenting with decreased visual acuity in her right eye. Subretinal and intraretinal fluid (SRF, IRF) was shown in OCT image and
MR image revealed a 2.1 X 0.2 cm sized mass. The visual acuity of her right eye decreased to 0.125. As the patient was currently
on systemic immunotherapy, the patient was treated with GKR. (B) Two months after GKR, ophthalmologic examination, OCT and
MR images demonstrated tumor regression and decreased SRF and IRF. In addition, visual acuity improved to 0.25. (C) Choroidal
melanoma in a 52-year-old woman with a complaint of decreasing left eye visual acuity over 1 year. On examination, pigmented
dome-shaped choroidal mass with exudative retinal detachment was noted on the macular area and visual acuity decreased to 0.1.
MR images confirmed choroidal lesion that measured 0.8 X 0.5 cm. (D) At 5-month follow-up, her ophthalmologic examination
demonstrated that choroidal tumor had regressed and complete absorption of SRF. Follow-up MR demonstrated a reduction of tumor
size (0.6 X 0.1 cm). Her visual acuity also improved to 0.25.
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