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A B S T R A C T   

Purpose: To describe a case of local recurrence of uveal melanoma with concomitant brain metastases after 
secondary enucleation. 
Observations: A 73 year-old patient presented with dizziness and gait instability. MRI of the orbits and brain 
showed an anophthalmic socket with an orbital implant and an associated optic nerve mass as well as multiple 
mass lesions in the brain. The patient’s history was significant for secondary enucleation for uveal melanoma 
recurrence seven years prior to presentation. Histopathology of the enucleated eye revealed no signs of extra
scleral extension or optic nerve invasion. Biopsy of the optic nerve mass confirmed recurrent uveal melanoma 
with somatic mutations in GNAQ (Q209L) and the telomerase (TERT) promoter (c.1–124C > T) found on tar
geted next-generation sequencing (NGS). The same mutations were found in the primary tumor in the patient’s 
archived enucleation samples. 
Conclusions: Local recurrence of uveal melanoma can occur after enucleation and is associated with an increased 
risk of systemic metastases. It is important for clinicians to monitor patients for local recurrence and systemic 
metastases even after enucleation. Genetic biomarkers may play an important role in identifying tumors at 
highest risk of local recurrence and metastasis. To our knowledge, this is the first case study to describe the TERT 
promoter mutation c.1–124C > T in the setting of recurrent uveal melanoma.   

1. Introduction 

Uveal melanoma is the most common primary intraocular malig
nancy in adults, with an overall mean age-adjusted incidence of 5.1 
cases per million per year.1 Over 90% of uveal melanoma arises from the 
choroid.2 If left untreated or inadequately treated, uveal melanoma 
would invariably lead to death through the development of systemic 
metastases.3 While the Collaborative Ocular Melanoma Study (COMS) 
has established iodine-125 plaque brachytherapy as the standard of care 
for the treatment of medium-sized uveal melanomas,4 enucleation re
mains the standard of care for large uveal melanomas (>10 mm in apical 
height and >16 mm in basal diameter), those with poor visual potential 
and those with extraocular extension.5 

However, as demonstrated in COMS, the cumulative 10-year 

mortality rate from confirmed or suspected melanoma metastasis after 
enucleation was 21%,4 with the liver being the most frequent site of 
metastases.6 The rate of local recurrence after enucleation for uveal 
melanoma is not well documented but may be as low as 1%.7 We report a 
case of orbital recurrence of uveal melanoma seven years after enucle
ation associated with a rare activating mutation in the telomerase gene 
(TERT) promoter. To our knowledge, this is the first case study to 
describe the TERT promoter mutation c.1–124C > T in the setting of 
recurrent uveal melanoma. 

2. Case report 

A 73-year-old man with a history of choroidal melanoma in his left 
eye was treated with four cycles of transpupillary thermotherapy (TTT) 
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with partial regression of the choroidal melanoma. Five months after 
TTT, he was referred to our institution for growth of the choroidal 
melanoma. Fundoscopic examination at that time revealed a circum
papillary choroidal melanoma measuring 19 × 16 × 3.5 mm with orange 
pigment and extensive subretinal fluid (Fig. 1A). MRI of his orbits did 
not show any extraocular extension of the choroidal melanoma 
(Fig. 1B). Given the tumor’s large size and circumpapillary location, the 
patient underwent enucleation. On histologic examination of the 
enucleated eye, a pigmented choroidal melanoma was found to sur
round the optic disc but did not penetrate the lamina cribrosa (Fig. 1C). 
There were no signs of extrascleral extension, and the optic nerve 
margin appeared free of tumor. The tumor was composed of a mixed cell 
type (Fig. 1D). The patient was lost to follow up after attending his post- 
operative visit two months after his enucleation, and therefore did not 
undergo surveillance imaging of his brain and orbits. 

Seven years after the enucleation of the patient’s left eye, he pre
sented to the emergency department with dizziness and gait instability. 
CT of his brain showed a high-density mass in the pons and an 
intermediate-attenuation mass in the suprasellar cistern concerning for 
metastases. The Ophthalmology service was consulted due to the pa
tient’s history of choroidal melanoma. On examination, the patient’s 
best-corrected visual acuity was 20/20 in his right eye with an abduction 
deficit concerning for a right cranial nerve VI palsy. Anterior segment 
and dilated fundus exam of the right eye were otherwise unremarkable. 
The left anophthalmic socket was found to have an orbital implant with 
healthy overlying conjunctiva and was unremarkable. 

MRI of his orbit showed an infiltrative mass with irregular 
enhancement encasing the entire left optic nerve sheath, closely apposed 
to the orbital implant in the left orbit (Fig. 2A). The mass involved the 
cavernous sinus, extended through the orbital apex and into the sella 
(Fig. 2B) with abutment of the infundibulum and further extension into 
the planum sphenoid valley. MRI of his brain showed additional masses 
in the left frontal lobe (Fig. 2C), the left superior cerebellum and the 
right side of the pons (Fig. 2D). CT of his chest, abdomen and pelvis with 
IV contrast did not show any other systemic metastasis. 

A left orbitotomy via an eyelid crease incision was performed to 
obtain a biopsy of the optic nerve mass with preservation of the orbital 

implant (Fig. 3A). Histopathology demonstrated recurrent malignant 
melanoma of mixed cell type with highly-cellular spindle cell prolifer
ation (Fig. 3B). Tumor cells stained positive for Melan-A (Fig. 3C) and 

Fig. 1. (A) Fluorescein angiogram image of a large circumpapillary choroidal 
melanoma (B) T1 axial image of MRI orbits showing the large circumpapillary 
choroidal melanoma (arrows) without evidence of extraocular extension (C) 
H&E-stained section (4x magnification) of enucleated left eye showing large 
choroidal melanoma (arrows) surrounding optic nerve. (D) H&E-stained section 
(40x magnification) of choroidal melanoma showing both spindle and epithe
lioid cell types. 

Fig. 2. (A) T1 axial image of MRI orbits showing a mass encasing the optic 
nerve sheath and extending through the orbital apex (arrow). (B) T1 axial 
image of MRI orbits showing a large mass in the sellar region (arrow) contin
uous with the optic nerve sheath mass in 2A. (C) T1 axial image of MRI brain 
showing mass in left frontal lobe (arrow). (D) T1 axial image of MRI brain 
showing mass in right pons (arrow). 

Fig. 3. (A) H&E-stained section (4x magnification) of biopsy sample of left 
optic nerve mass. (B) H&E-stained section (40x magnification) of biopsy 
showing both spindle and epithelioid cell types. (C) Positive Melan-A immu
nohistochemical staining of biopsy sample (40x magnification). (D) Positive 
SOX10 immunohistochemical staining of biopsy sample (40x magnification). 
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SOX10 (Fig. 3D) on immunohistochemistry, confirming the diagnosis of 
malignant melanoma. Tumor profiling by targeted next-generation 
sequencing (NGS) of 146 cancer-related genes (Oncomine Comprehen
sive Assay Version 3, ThermoFisher Scientific, USA) was significant for 
the somatic mutations in GNAQ (Q209L, 36% allelic fraction) and the 
telomerase (TERT) promoter (c.1–124C > T, 72% allelic fraction). There 
were no other mutations detected in the other genes tested including 
BAP1 and SF3B1. Profiling of archived enucleation samples by the same 
targeted NGS assay revealed the same GNAQ Q209L (29% allelic frac
tion) and TERT c.1–124C > T (31% allelic fraction) mutations in the 
primary tumor. 

The patient underwent gamma knife radiation to his brain metasta
ses and fractionated radiation to the left optic nerve and suprasellar 
space. He was subsequently treated with four cycles of ipilimumab/ 
nivolumab and four cycles of maintenance nivolumab. At last follow-up 
seven months after presentation, the optic nerve/suprasellar mass 
remained stable and the brain metastases decreased in size on MRI. 

3. Discussion 

This case demonstrated local recurrence of a large circumpapillary 
choroidal melanoma seven years after enucleation with concomitant 
brain metastases despite no histological evidence of extrascleral exten
sion or optic nerve invasion in the enucleated specimen. Local recur
rence of uveal melanoma is a rare event. Starr and Zimmerman reported 
a 3% local recurrence rate in a study of 1872 cases of ciliary body and 
choroidal melanoma.8 In a case series by Sanke et al., of 542 patients 
with choroidal melanoma who underwent enucleation, six patients 
(1.11%) had local recurrence.7 

Local recurrence after enucleation is usually associated with extra
scleral extension.7,9,10 In the presence of extrascleral extension, the risk 
of local recurrence was found to be as high as 23% 5 years after 
enucleation.11 The presence of extrascleral extension does not seem to 
correlate with the time from enucleation to local recurrence,7 which can 
vary widely from 3.5 months7 to 40 years.12 It is worth noting that our 
patient had no histologic evidence of extrascleral extension or optic 
nerve invasion at time of enucleation. Similarly, Sanke et al. reported 
two patients with local recurrence of uveal melanoma after enucleation 
who did not have histological evidence of extrascleral extension.7 

Regardless of the initial treatment modality, local recurrence of uveal 
melanoma is associated with systemic metastases and mortality.13 

It is also important to consider the role of transpupillary thermo
therapy in our patient’s tumor recurrence. TTT is a form of targeted 
infrared radiation used as primary treatment for a very select group of 
small pigmented choroidal melanomas, such as those in close proximity 
to the fovea or optic disc.14 The risk of local treatment failure with 
transpupillary thermotherapy is well known. In a systematic review by 
Chang et al.,15 TTT had the highest rate of local treatment failure among 
non-surgical, globe-sparing modalities at 20.8%. Furthermore, Shields 
et al. found that patients requiring more than three TTT sessions and 
those with circumpapillary tumors, like our patient, were at the greatest 
risk of local treatment failure.14 Therefore, it is plausible that the initial 
delay in enucleation by attempting transpupillary thermotherapy (TTT) 
may have facilitated the microscopic spread of tumor cells in our 
patient. 

Local recurrence of uveal melanoma is most frequently of the mixed 
cell type,7,9,12 as seen in our patient. The advent of tumor genetic 
profiling has enabled molecular characterization of uveal melanomas 
and the potential derivation of insights into their pathophysiology. Like 
most uveal melanomas, the recurrent choroidal melanoma in this case 
carried a mutation (GNAQ Q209L) associated with constitutive activa
tion of the Gαq pathway.16 A high allelic fraction of an activating mu
tation (c.1–124C > T) in the telomerase (TERT) gene promoter was also 
found. Activating TERT promoter mutations increase telomerase activity 
by abolishing TERT gene silencing even in differentiated cells.17 This 
enables continuous cell proliferation without additional gene mutations 

by maintaining abnormally long telomeres.17 It is plausible that the 
TERT promoter mutation arose in a subset of melanoma cells in our 
patient and conferred these cells with an unrestricted proliferative ca
pacity, which allowed them to act as “cancer stem cells”. The increase in 
allelic fraction of the TERT c.1–124C > T mutation from 31% in the 
primary tumor to 72% in the recurrent tumor suggests that microscopic 
spread of tumor cells with the TERT c.1–124C > T mutation to the 
proximal optic nerve might have occurred prior to enucleation and 
contributed to the recurrent tumor in our patient. To our knowledge, 
none of the previous reports on local recurrence of uveal melanoma 
documented the genetic profile of both the primary and recurrent 
tumors. 

In ocular tissues, TERT promoter mutations are typically associated 
with conjunctival melanoma18,19 and correlate with an increased risk of 
metastasis.20 On the other hand, TERT promoter mutations are 
exceedingly rare in uveal melanoma.18,19,21 We found only two other 
reported cases of uveal melanoma with TERT promoter mutations19,21 

that were not recurrent tumors. Koopmans et al. reported a TERT pro
moter (250C > T) mutation in 1 out of 102 cases of uveal melanoma 
(1%) that underwent DNA extraction and analysis.19 In contrast, the 
authors found TERT promoter mutations in 16 of 39 cases of conjunc
tival melanoma (41%).19 In a cohort study of 50 cases of uveal mela
noma that underwent enucleation, Dono et al. identified a TERT 
promoter (228C > T) mutation in only one case of uveal melanoma.21 

Interestingly, both cases of uveal melanoma described by Koopmans 
et al.19 and Dono et al.21 had low-risk genetic profiles (no mutations in 
BAP1 with disomy of chromosome 3) and did not metastasize. Overall, 
given the rarity of TERT mutations in uveal melanoma, it is difficult to 
assess the potential effects of TERT mutations on uveal melanoma pro
gression. Additional studies on genetic biomarkers are needed to iden
tify uveal melanomas at high risk of local recurrence and metastasis. 
Such biomarkers may also offer opportunities for rational therapeutic 
strategies. For instance, the telomerase inhibitor Imetelstat22 could be 
used to target uveal melanomas with activating telomerase mutations as 
in the case of our patient. 

4. Conclusions 

Local recurrence of uveal melanoma can occur after enucleation and 
is associated with an increased risk of systemic metastases. It is impor
tant for clinicians to monitor patients for local recurrence even after 
enucleation. Genetic biomarkers may play an important role in identi
fying tumors at highest risk of local recurrence. 
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