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Purpose. To describe two ipsilateral, metachronous, ocular choroidal melanoma metastases. Material and methods. A 64-year-old
choroidal melanoma patient was initially treated with palladium-103 ophthalmic plaque brachytherapy which induced local control of
the primary cancer. Seven years later, ophthalmic findings of a second, ipsilateral, discrete choroidal melanoma prompted restaging which
revealed new hepatic and nodal metastases. Systemic immunotherapy (ipilimumab 3 mg/kg with nivolumab 1 mg/kg IV every 3 weeks* 4 doses)
resulted in intraocular tumor regression and was followed by maintenance nivolumab 480 mg 1V every 4 weeks with follow-up ophthalmic
examinations. Results. Three years after initiation of systemic immunotherapy, the patient was found to have a second ipsilateral local recurrence
of choroidal melanoma. It presented with retinal detachment, uveitis, and optic neuritis. Then, due to its anterior uveal location, extrascleral
tumor extension was amenable to a diagnostic biopsy. Overall, 3 years after onset of metastatic uveal melanoma and 2 months after her second
ocular metastasis, the patient died. This was 10 years after the initial diagnosis of choroidal melanoma. Conclusions. Metastatic choroidal
melanoma can present twice in the same eye as the primary tumor. Ophthalmic and systemic examinations allowed for immunotherapy to
affect initial systemic regression, vision sparing, and globe salvage.
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1leas pabomosr — onucamo KauHu4ecKuil CAY4all MEAAHOMbL XOpUOUOeU ¢ 08YMs URCUAAMEPANbHBIMU MEMAXPOHHbIMU MeMAcmasamu.
Mamepuaa u memoovt. 64-n1emmueil nayueHmre ¢ MeAaHOMOl xopuoudeu Oviaa nposedeHa bpaxumepanus 0PmMarbMoA0UHECKUX
onguek ¢ naaraduem-103, 6 pezyromame Komopoil O6bi1 00CMUHYM A0KAAbHBLIL KOHMPOAb nepeutroeo paka. Cemv nem cnycms Oviaa
0BHapYIIceHa Mopas UNCULAMepanbHas OUCKPemHas MeAaHoMa Xopuoudeu, 4mo 00yca08u10 NOBMOPHOe 00ca1e006aHUe, KOMOPOe 8blAGUN0
Memacmaswl 6 heveHu u aumghpoysnax. Cucmemuas ummyrnomepanus (unuaumymao 3 me/ke ¢ Hueoaymaoom I me/ke 6HympugeHHo Kaxcovie
3 Hed X 4 0o3bL) npusesa K peepeccuu HYmMpUeAa3HOU ONYXoau, 3amem 0biaa HA3HAUeHa noddepicusarulas mepanus HUB0AYMadbom
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480 me eHympuegerHo Kaxcoble 4 Hed ¢ nocaedyrouum opmanvmonocuveckum oociedosanuem. Pezyavmamot. Yepes 3 eoda nocae navanra
CUCMEMHOLL UMMYHOMEPAnuu y nayueHmku Obln 6blsi6AeH eue 00UH UNCUAAMepPanbHblil NOKANbHbLI peuudus meianomol xopuoudeu. OH
NPOSGASACA OMCAOUKOL CemuamKu, Y8eumom U HeepUmMoM 3pumenvHoco Hepea. baazodaps nepednemy yeeaibHoMy pACHOAONCCHUIO U
SKCMPACKACPANbHOMY NPOPACMAHUIO ONYX0AU YOAL0Ch NPO8ecmu OUAeHOCMUYecKyr ouoncuio. 3amem, uepesz 3 200a nocae nOs6AeHUS.
Memacmamu4ecKkoil Y8eanvHol MeAaHoMbl U epe3 2 Mec nocie ee 8Mmopo2o Memacmasa 6 21a3, NAyUueHmKa ymepaa. Dmo cay4uiocs
yepes 10 nem nocne nepeoco evisaeAeHUS XOPUOUOANbHOU MeAaHoMbl. JaKatoverue. Memacmamuueckass MeAaHOMA XOPUOUdeu Molcem
08adicObL OOHAPYHCUBAMBCSL 8 0OHOM U MOM Jce 21a3Y 6 ude nepsuuroil onyxoau. Opmanvmonocuueckoe u cucmemHoe 00credosanue 0ano
B0BMOJICHOCIb NPOGECMU UMMYHOMEPANUI0, CNOCOOCMBOBABULYIO CUCIEMHOLL peepeccuu 3a004e6aHUs, COXPAHEHUIO 3DEHUSL U 2AA3H020 A0N0KA.
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Primary uveal melanoma presents as a solitary unifocal
tumor with a North American incidence of 6 cases per million per
year [1]. Bilateral uveal melanomas are much less common, in fact
H. Shammas and R. Watzke [2] estimated a lifetime prevalence of
1 in 50 million, or a single case of bilateral uveal melanoma every
18 years in the United States. Unilateral multifocal uveal mela-
nomas have been reported in the context of ocular or oculodermal
melanocytosis and retino-invasive melanoma [1, 3—5]. The latter
was defined as primary tumor-seed invasion of the retina at a non-
contiguous location [5]. In these cases, an ipsilateral multifocal
uveal melanoma was not diagnosed at presentation and there
should be no evidence of systemic metastatic disease. Then, should
second, ipsilateral intraocular melanoma present, the differential
diagnosis should include recurrence, a second primary tumor, or
intraocular metastasis.

Metastasis from primary uveal melanoma metastasis typically
manifests within 5 years and rarely more than 10 years following
treatment [1, 6]. The most commonly reported areas to which uveal
melanoma metastasizes are: liver (95%), lungs (24%), bone (16%),
and skin (11%) [1, 6]. However, reports on patients presenting
with Stage-I1V uveal melanoma suggests that whole-body imag-
ing [e.g. positron-emission tomography / computed tomography
(PET/CT)] will more likely to reveal extrahepatic metastatic
disease and that patients with larger American Joint Committee
on Cancer (AJCC) T-size uveal melanomas were more likely to
present at Stage-1V [7—11]. While the incidence of ipsilateral
ocular metastasis is unknown; there exist reported cases where
a second independent primary tumor or an intraocular metastasis
occurred [12—17].

PURPOSE of'this work is to describe the clinical case of two
ipsilateral, metachronous, ocular choroidal melanoma metastases.

MATERIAL AND METHODS

Ethics Committee Statement. Patient permission was ob-
tained to publish this patient's health care information. Thus, this
work conforms to the Tenets of the Declaration of Helsinki and
the Health Insurance Privacy and Portability Act of The United
States of America.

In this case, a patient with choroidal melanoma presented
with both ipsilateral uveal and systemic metastasis 7.5 years after
radiation-plaque induced local control of her primary tumor. All
recurrent disease was controlled with immunotherapy for 3 years
until the patient presented again with an additional ipsilateral uveal
metastasis with anterior extrascleral extension. Systemic restaging
revealed new hepatic and nodal metastases and an episcleral biopsy
confirmed the second ipsilateral choroidal melanoma metastasis.

The Primary Choroidal Melanoma. In 2010, a 63-year-old
female was referred to The New York Eye Cancer Center for
evaluation of a choroidal mass in her left eye. Ophthalmic oncol-
ogy evaluation revealed a best corrected visual acuity of 20/25,
an intraocular pressure of 17 mm Hg and no anterior segment
manifestation of tumor. Indirect ophthalmoscopy revealed
adome-shaped, melanotic melanoma with a secondary exudative
retinal detachment in the supertemporal quadrant. 20 MHz B-scan
ultrasound imaging was used to measure basal tumor dimensions
of 8.6 x 7.8 mm and an apical height of 2.4 mm. Thus, the tumor
was clinically diagnosed as an AJCC T1-sized choroidal melanoma
[10]. Systemic staging with PET/CT was negative for metastatic
disease. Palladium-103 ('%Pd) ophthalmic plaque brachytherapy
was employed followed by delimiting laser around the tumor’s
inferior margins [18]. At 10 months status post plaque brachy-
therapy, an inactive appearing tumor residual had stabilized at
1.5 mm in apical height. Systemic surveillance for metastatic
disease involved abdominal magnetic resonance imaging (MRI)
scans every 6 months for the first 5 years, then at yearly intervals [ 1].

The First Ipsilateral Ocular Metastasis. At 7.5 years after treat-
ment and 7 months after her last abdominal imaging study, indirect
ophthalmoscopy revealed a new, discrete choroidal melanoma in
the ipsilateral eye (Figure 1).

Ultrasonography revealed moderate internal reflectivity and
measured tumor dimensions of 6.6 mm (height) and 14.5%12.3 mm
(base). Discovery of the new tumor prompted restaging with PET/
CT which revealed several fluorodeoxyglucose (FDG) avid low at-
tenuation liver tumors. The left hepatic lobe exhibited 1 tumor with
aspecific uptake value (SUV) of 4.9, and dimensions 2.0 x 1.3 cm.
Three tumors were noted in the right hepatic lobe, with an SUV of
4.0, and dimensions of 1.0x0.8 cm, an SUV of 4.5, and dimensions
of 2.0 x 1.2 cm, and an SUV of 6.6, and dimensions 0.6 x 0.5 cm
respectively. A liver biopsy confirmed the diagnosis of GNAI11
mutated, metastatic melanoma. The diagnosis of systemic uveal
melanoma affirmed the diagnosis of choroidal metastasis and
therefore, ocular treatment was deferred to systemic immunother-
apy. Systemic treatment involved induction with a combination
ipilimumab (3mg/kg) and nivolumab (1mg/kg) intravenous (I'V)
every 3 weeks for 4 cycles, followed by maintenance every 4 weeks
with nivolumab (480 mg, IV). After both induction therapy with
ipilimumab and nivolumab and after 8 weeks of nivolumab mainte-
nance, follow-up radiographic imaging demonstrated a significant
shrinkage of all metastatic sites, including the eye. Of note, a recent
phase Il trial of ipilimumab and nivolumab followed by nivolumab
maintenance demonstrated an overall response rate of 18% [19].
After 14 months of systemic immunotherapy, ultrasound imaging
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Fig. 1. Top: fundus photography reveals
the darky pigmented regressed primary
choroidal melanoma (blue arrow) and a new
metastatic pigmented choroidal melanoma
(red arrow). Bottom left: ultrasonographic
images of the choroidal metastatic tumor
in the left eye at the 2:30 o’clock meridian.
Bottom right: ultrasound imaging at 14 months
after systemic immunotherapy demonstrates
tumor regression (measured from 6.6 mm
to 1.5 mm in apical height). Local control of
the first metastatic lesion was noted throughout
follow up

Puc. 1. Beepxy: Ha poTorpadum rnasHoro gHa
ByOHa TEMHaa NUrMEHTUPOBaHHAA perpec-
cupyloLLaa neperyHaa MenaHoma xopnounaeu
(CnHAa cTpenka) n HoBasd MeTacTaTnyeckas
MMrMEeHTUPOBAaHHAA MenaHOMa xopunounageun
(kpacHasa cTpenka). BHn3y cnesa: Y3U Ho-
BOM MeTacTaTnyeckonm Ornyxosm Xopnonaen
B JIEBOM a3y Ha mepuguaHe 2,5 4. BHngy
cnpaBa: Y3/ yepes 14 mec nocne CUCTEMHOM
VIMMYHOTEpanun 4EMOHCTPUPYET PErPECcCUo
onyxonu (¢ 6,6 no 1,5 MM B anukanbHOM Bbl-
cote). CocTosiHMe rna3a nocne NnepBoro MeTa-
CTaTN4eCKOro nopaxxeHmns KOHTPONMPOBaJIOCb
Ha NPOTSAXEHMM BCEro nepmnoaa HabnoaeHus

Fig. 2. Slit-lamp photographs at presentation of the second, ipsilateral metastasis. Center: a combination of tumor and blood fill 20% of the inferior
anterior chamber. Left and Right: images reveal multiple epibulbar, extrascleral metastatic uveal melanomas. The superotemporal tumor was

chosen for biopsy (see Figure 4)

Puc. 2. ®oTorpaduu c LeneBoi naMnoi BTOPOro uncuaatepanbHoro Metactasa. B ueHTpe: onyxosb 1 KpoBb 3anosiHsaoT 20% HUXHeN YacTu
nepegHen kamepbl. Cnesa 1 cnpasa: BUAHbI MHOXECTBEHHbIE 3anMbynbbapHble 9KCTpPackepasbHble MeTacTaTU4eCckne yBeasbHble MENaHOMbI.

[nsa 6uoncun 6eina BoibpaHa BEPXHEBMCO4YHAS OMyXOJSib (CM. puc. 4)

revealed regression, then stabilization of the choroidal metastasis.
The metastasis tumor height changed from 6.6 to 1.5 mm without
any additional local intervention (Figure 1, bottom right).

The Second Ipsilateral Ocular Metastasis. Three years after
initiation of immunotherapy, new epibulbar tumors and a pig-
mented hyphema were noted (Figure 2).

High frequency ultrasound imaging revealed that a ring-like
anterior metastatic melanoma was separate from both the primary
and first metastatic posterior choroidal tumors (Figure 3).

Biopsy of the temporal subconjunctival tumor revealed
malignant melanoma (Figure 4). Histomorphologic features of
the tumor shows an expansile nodule formed of confluent nests

/l 24 nepBM‘-IHaﬂ MmesiaHoMa xopvowvgeun ¢ AByMs NMoc/ieAyoLunmMy MeTaxpoHHbIMU
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of tumor cells underlying a thinned conjunctival epithelium
containing mucocytes. Tumor nests are formed of epithelioid
cells with vesicular cytoplasm, hyperchromatic nuclei with
prominent, cherry-red macronucleoli, and numerous mitotic
figures. Immunohistochemical studies show positive and strong
labeling for SOX-10, HMB45, Mel-A and a KI-67 labeling index
of approximately 60%.

Two monthslater, our patient died of hepatic-failure related
to metastatic uveal melanoma. This was 10-years after the initial
diagnosis of choroidal melanoma.

DISCUSSION

This rare case teaches that it was possible for a primary uveal
melanoma tumor to twice metastasize to the same eye. This event
was made possible (in part) due to successful systemic tumor
suppression with immunotherapy. Prior cases of metachronous
ipsilateral uveal melanomas often cannot determine whether
the second melanoma is a second primary tumor or an intraocular
metastasis. Retino-invasive choroidal melanomas are considered
multifocal, due to intraocular seeding, transretinal seeding of
the primary tumor [15]. Therefore, differentiation of unilateral
multifocal uveal melanoma from ipsilateral uveal melanoma
metastasis largely rests upon the timing of clinical presentation
of the intraocular tumors and as they relate to the detection of
synchronous systemic metastasis.

At the time of our patient's first ipsilateral metastasis we
found hepatic and nodal metastases. Confirmatory liver biopsy
demonstrated a GNAI1-mutated melanoma. Both the systemic
and intraocular metastases synchronously responded to systemic
immunotherapy. This evidence confirmed that the first secondary
intraocular tumor was metastatic [12]. Others might suggest that
metastasis is a stochastic and time-dependent process, and thus
intraocular and distant metastasis may not occur simultaneously,
particularly in cases of ocular melanosis, the Nevus of Ota and
dysplastic nevus syndrome [1, 4].

This case uniquely demonstrates that a second ipsilateral late
local recurrence can follow successful local treatment of the pri-
mary and ipsilateral metastatic ocular melanoma. Evidence of
successful local control of our patient's primary tumor include:
the lack of growth local growth over 7-years follow-up as well as
our centers' near-real-time measured and published outcome data
(see https://eyecancer.com/results) [20]. This continually updated
doctor reported outcome (DRO) data has shown that as of the writ-
ing of this case report, our methods of radiation plaque treatment
has resulted in a very high, 99.7% local tumor control rate [21].
This is not the same for all centers. The AJCC Ophthalmic On-
cology Task Force registry found that local tumor recurrence
(failure of local control) was associated with a significantly higher
risk of systemic metastasis. Of 3217 patients with posterior uveal
melanoma at a median follow-up of 3.7 years, 152 (4.7%) experi-
enced local recurrence [22]. Furthermore, local tumor recurrence
increased the risk of systemic metastasis by a hazard ratio (HR) of
6.28 (95% CI, 4.4—8.9; p < 0.001). In addition, local recurrence
events were detected up to 9.8 years after primary treatment [22].

Chemotherapy, immunotherapy, or liver-directed treat-
ments for uveal melanoma metastasis may prolong life, but do not
typically prevent cancer related death [1, 6, 19, 23]. This contrasts
to recent improvements in immunotherapy outcomes for patients
with metastatic cutaneous melanoma. This difference has been
thought to be partially related to genetic differences between these
two types of melanomas. For example, mutations in the GNAQ
or GNAII1 genes are common in uveal but not in cutaneous
melanoma [23—26]. Conversely, BRAF and NRAS are common
in cutaneous melanoma but extremely rare in uveal melanoma
[24—27]. These differences highlight the lack of similarity between

Fig. 3. A35 MHz high-frequency ultrasound examination was performed
in movie mode. Selected still images were recorded and collected
at sequential clock hours (12:00, 3:00, 6:00 and 9:00). They reveal
the tumor’s anterior, ring configuration, multiple epibulbar extrascleral
extensions as well as the tumors moderately to low internal reflectivity
(inside and outside the eye)

Puc. 3. BbicokoyacToTHOE ynbTpa3ByKOBOE UCCNEA0BaHNE C YAaCTO-
ToM 35 ML, 6GbINO BbIMNOMHEHO B PEXMME BUOEOCHEMKN. BribGpaHHble
cTatnyeckue n3obpaxeHns 6binun 3ancaHsl U cobpaHbl B nocnenoBa-
TeNbHble N300paxeHus Ha oTAeNbHbIX MepuanaHax (12:00, 3:00, 6:00 n
9:00). OHV BbISBNSIOT NEPEAHIO0 KOMNbLLEBYIO KOHDUIYPALLMIO OMYXOSu,
MHOXECTBEHHbIE 3aNNOynbOapHbIE 3KCTPACKIEePasibHblE PACLLUNPEHNS,
a TaKxe Onyxosv CO CPeaHeN Uy HU3KOWM BHYTPEHHEN OTpaxaTtesibHOM
CNOCOBHOCTLIO (BHYTPW 1 CHapyXu rnasa)

these two tumors as demonstrated by their different response to
immunotherapy. In our case, the first ipsilateral and synchronous
systemic metastases was found to respond to immunotherapy as it
induced a dramatic, durable reduction of the metastatic intraocular
tumor size as well as 3-years of local metastasis control. However,
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Fig. 4. Histopathologic evaluation of the temporal nodule shave biopsy was performed. A — low magnification image shows a nodule of malignant
melanoma cells arranged in a sheet-like, confluent pattern (H&E; x 20). B — a thin rim of conjunctival mucosa with mucocytes is seen overlying
the tumor (H&E; x40). C — higher magnification shows tumor cells are round shaped with vesicular cytoplasm, hyperchromatic nuclei, and prominent
nucleoli. D — numerous mitotic figures are seen throughout the tumor (H&E; x 40)

Puc. 2. lNMpoBeneHa rmctonornyeckas oueHka 6puTBEHHON B1MONCKM BUCOYHOTO y3enka. A — n3obpaxeHne ¢ ManbiM yBEIMYEHNEM NOKa3biBaeT
y3€eJ10K KNeToK 3/10Ka4eCTBEHHON MeTaHOMbI, PACMONIOXEHHbIX B BUAE NMcToobpasHoro, cnnsatoLerocs natrepHa (H&E; x 20). B — Hap onyxonbio
BUAEH TOHKNN 06000K CIIN3NCTOMN 060/104KM KOHBIOHKTMBLI ¢ MykoumTamn (H&E; x 40). C — 6osbluee yBennyeHne nokasbiBaeT, HTO OMyxosneBble
KNETKN UMEIOT OKPYryio GOpMY C BE3UKYJIIPHOM LIMTOMNA3MOW, rMNepXpOMHbLIMI SApamMU U BbICTYNaOLWLMMK sapbilikamMu. D — no Bcei onyxonm
BUOHbI MHOrOYUCNEHHble MUTOTMYeckme ourypbl (H&E; x 40)
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