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Local Control of Conjunctival Malignant Melanoma by Proton 
Beam Therapy in a Patient With No Metastasis in Six  

Years From in Situ to Nodular Lesions
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Tomokazu Fujif, Takuya Adachig, Osamu Yamasakie, h

Abstract

Conjunctival malignant melanoma is extremely rare, with no stand-
ard of care established at moment. Here we report a 65-year-old 
woman, as a hepatitis B virus (HBV) carrier, who presented concur-
rently a liver mass and lower bulbar conjunctival pigmented lesions 
in the right eye. Needle liver biopsy and excisional conjunctival bi-
opsy showed hepatocellular carcinoma and conjunctival malignant 
melanoma in situ, respectively. The priority was given to segmental 
liver resection for hepatocellular carcinoma after transcatheter arte-
rial chemoembolization. In 1 year, she underwent second and third 
resection of bulbar conjunctival pigmented lesions, and the patho-
logical examinations constantly showed melanoma in situ. In the 
course, she showed gradual widening of pigmented lesions to upper 
bulbar conjunctiva and lower palpebral conjunctiva and lower eye-
lid. About 2.5 years from the initial visit, the lower eyelid lesion was 
resected for a genomic DNA-based test of BRAF mutations which 

turned out to be absent, and then, she began to have intravenous anti-
programmed cell death-1 (PD-1), nivolumab every 3 or 4 weeks. 
She developed iritis in the right eye with conjunctival melanoma as 
an immune-related adverse event, 3 months after the beginning of 
nivolumab, and so she used daily topical 0.1% betamethasone eye 
drops to control the intraocular inflammation. She showed no me-
tastasis in 6 years of follow-up, but later in the course, 5 years from 
the initial visit, she developed abruptly a non-pigmented nodular le-
sion on the temporal side of the bulbar conjunctiva along the corneal 
limbus, accompanied by two pigmented nodular lesions in the upper 
and lower eyelids in a few months. She thus, underwent proton beam 
therapy toward the conjunctival melanoma and achieved the success-
ful local control. Proton beam therapy is a treatment option in place 
of orbital exenteration, and multidisciplinary team collaboration is 
desirable to achieve better cosmetic and functional outcomes in con-
junctival malignant melanoma.
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Introduction

Malignant melanoma in the head and neck [1, 2] occurs not 
only in the cutaneous area but also in nasal and paranasal 
mucosa [3], conjunctival mucosa [4-7], and lacrimal sac 
mucosa [8] on rare occasions. Furthermore, malignant mela-
noma may arise from choroidal melanocytes and presents an 
intraocular mass [9]. Surgical treatment for malignancy in the 
head and neck often results in disfiguring features and other 
modalities of treatment such as radiotherapy could be con-
sidered from the cosmetic point of view. From the standpoint 
of function, the conjunctiva, as the eyeball-supporting tissue, 
is crucial for maintaining the ocular surface for vision and 
cannot be resected in a wide area. The vision or visual acuity 
which is maintained by the eyeball, conjunctiva and eyelids 
is important for daily living and working life of patients who 
show conjunctival melanoma or intraocular choroidal mela-
noma. To achieve better cosmetic and functional outcomes, 
proton beam therapy, in place of radical surgical resection, 
is a therapeutic option for head and neck cancer including 
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malignant melanoma [7, 10-14], and has been covered by the 
reimbursement of national health insurance in Japan since 
April 2018.

Until now, local therapies reported for conjunctival mela-
noma have been cryotherapy which is directly applied to the 
surface lesion, as well as local chemotherapy with mitomy-
cin C, 5-fluorouracil, or interferon alpha-2b in a topical ap-
plication, in addition to local radiotherapy as described above 
[5, 6, 14, 15]. Among these different modalities of treatment, 
however, the standard of care for conjunctival melanoma has 
not been established at moment. In the present report, we fol-
lowed for 6 years a woman with conjunctival melanoma in situ 
who showed no metastasis but later in the course developed 
abrupt nodular growth of conjunctival melanoma. She under-
went proton beam therapy toward the conjunctival melanoma 
to obtain successful local control.

Case Report

A 65-year-old woman noticed pigmentation of the lower con-
junctival fornix in the right eye for the previous 4 years. The 
best-corrected visual acuity in decimals was 0.7 in the right 
eye and 0.8 in the left eye. The intraocular pressure was 14 
mm Hg in both eyes. Moderate cataract was present in both 
eyes while the ocular fundus was normal in both eyes. In 
the past history, she had been detected as a hepatitis B virus 
(HBV) carrier at the age of 24 years in the delivery of the 
first child. At the age of 26 years in the delivery of the sec-
ond child, she had temporary high fever and skin rashes, sus-
pected of systemic lupus erythematosus. At this visit, she was 
referred to the University Hospital for treatment of a hepatic 
tumor which was detected by ultrasonography and computed 
tomography in the background of an elevated serum level at 
172 mAU/mL of des-gamma-carboxyprothrombin (DCP, also 
known as protein induced by vitamin K absence/antagonist-II 
(PIVKA-II), normal range: 0 - 40 mAU/mL). The physical 
examinations detected nothing to be noted particularly. Blood 
examinations were all in the normal ranges except for mark-
edly elevated hepatitis B surface antigen (HBsAg) to 2,057 
IU/mL and positive HBV-DNA at 2.1 LogIU/mL. Dynamic-
enhanced computed tomography showed a spherical mass 
in hepatic segment VII (S7) in the diameter of 26 mm with 
early-phase staining (Fig. 1a) and late-phase washout (Fig. 
1b), consistent with HBV-related hepatocellular carcinoma. 
Excisional biopsy of the lower conjunctival fornical lesion 
(Fig. 2a, b) in the right eye showed malignant melanoma in 
situ (Fig. 2c, d). A week later, needle liver biopsy revealed 
well-differentiated hepatocellular carcinoma (Fig. 1c, d) 
which were positive for hepatocyte-specific antigen (anti-
Hep-Par1, hepatocyte paraffin 1), and negative for melanoma 
triple cocktail-mix (anti-melanosome, HMB45; anti-MART1/
melan A, A103; anti-tyrosinase, T311) antibodies.

The priority was given to surgical treatment of the he-
patic cancer. She showed early-phase filling (Fig. 1e) and no 
filling (Fig. 1f) in computed tomography during hepatic ar-
teriography and arterial portography, respectively, indicative 
of hepatocellular carcinoma, and then, underwent transcath-

eter arterial chemoembolization using epirubicin-lipiodol 
mixture and gelatin sponge for presurgical treatment. One 
month later, she underwent posterior segmental resection of 
the liver. The pathology showed a 24 mm-diameter mass of 
moderately differentiated hepatocellular carcinoma (Fig. 1g, 
h) at stage II (T2N0M0). Foamy degenerative cells and ne-
crotic cell debris spaces were present after transcatheter arte-
rial chemoembolization. She began to have oral edoxaban 30 
mg daily, based on her body weight, for postsurgical bilateral 
ovarian vein thrombosis. Two weeks later, she underwent a 
second surgery to extirpate the lower bulbar conjunctival pig-
mented lesions as wide as possible (Fig. 2e, f) in the right 
eye, leading again to pathological diagnosis of malignant 
melanoma in situ (Fig. 2g, h).

She was well (Fig. 3a) until the age of 66 years, 10 
months later from the initial visit, when she showed pig-
mented lesions along the lower corneal margin (Fig. 3b). 
She underwent the third resection of the bulbar conjunctiva 
in the right eye, showing malignant melanoma in situ (Fig. 
3c, d). The bulbar conjunctival pigmented lesion in the right 
eye gradually relapsed and spread at a slow pace in a year 
(Fig. 3e-h). At the age of 67 years, 2 years from the initial 
visit, she underwent cataract surgery with intraocular lens 
implantation in both eyes. At the age of 68 years, 2.5 years 
from the initial visit, she showed marked proliferation of the 
bulbar conjunctival pigmented lesion in the previous 1 year 
(Fig. 4c), and thus, underwent resection of the lower eyelid-
edge lesion in the right eye for a genomic DNA-based test of 
BRAF mutations (V600E and V600K) which turned out to 
be absent. The pathological examination showed melanoma 
in situ (Fig. 4a, b). Based on this result, she started to have 
intravenous nivolumab 240 mg every 3 weeks, instead of 
the standard interval of every 2 weeks since she visited the 
hospital at long distance. She also began to have entecavir 
0.5 mg daily toward HBV. She showed iritis with mutton-
fat keratic precipitates in the right eye 3 months after the 
beginning of nivolumab and used 0.1% betamethasone eye 
drops four times daily to control the intraocular inflamma-
tion. The conjunctival pigmented lesions were basically sta-
ble but were slow in progress (Fig. 4d-f) until 2 years later, 
5 years from the initial visit, when a non-pigmented nodular 
lesion (Fig. 5e) developed on the temporal side of the bulbar 
conjunctiva along the corneal limbus in the right eye. [18F]-
fluorodeoxyglucose positron emission tomography showed 
no abnormal uptake systemically, except for slightly higher 
uptake with maximum standardized uptake value (SUVmax) 
less than 2.0 (Fig. 5b) in the surface area of the right eye 
globe, compared with 5 years previously (Fig. 5a). Further 3 
months later, pigmented tumorous lesions developed near the 
edge of upper and lower eyelid (Fig. 5f). The visual acuity 
in the right eye dropped to 0.06 from 0.6 in those 3 months 
due to corneal deformation by the non-pigmented nodular le-
sion on the bulbar conjunctiva. Magnetic resonance imaging 
showed the ocular surface saucer-like lesion without deep 
orbital infiltration on the right side which was enhanced in 
the arterial phase (Fig. 5c, d).

At this time point, she was immediately recommended to 
undergo proton beam therapy for the local control of malig-
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nant melanoma. She underwent proton beam therapy at the 
total dose of 70.4 Gy, as relative biological effectiveness, at 
32 fractions in one and a half months. She continued to have 

intravenous nivolumab at the increased dose of 480 mg every 
4 weeks, after proton beam therapy. Serum HBV-DNA became 
negative with continuous administration of entecavir. She only 

Figure 1. Dynamic-enhanced computed tomography scans with enhancement at the initial visit, showing early-phase enhance-
ment (arrow, a) and late-phase washout (arrow, b). Needle liver biopsy, showing hepatocellular carcinoma (c in low magnifica-
tion, d in high magnification). Computed tomography during hepatic arteriography with marked staining (arrow, e), in contrast 
with computed tomography during arterial portography with no staining (arrow, f), consistent with hepatocellular carcinoma. Note 
foamy cells with degeneration (h) and necrotic cell debris spaces (arrow, g) after transcatheter arterial chemoembolization, com-
pared with viable tumor cells (d). Scale bar = 500 µm in c and g, 50 µm in d and h.
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used 0.1% hyaluronan eye drops four times daily in the right 
eye. The visual acuity in the right eye was hand movement 1 
month after the completion of proton beam therapy and was 

elevated to 0.03 two months after the therapy. She became free 
of pigmented lesions on the ocular surface, upper and lower 
eyelids (Fig. 5g, h) on the right side and maintained the trans-

Figure 2. Pigmented lesions mainly along the lower conjunctival fornix (arrow, a) in the right eye just before excisional biopsy at the 
initial visit and reduced pigmented lesions in the fornix (arrow, b) one month later. Excisional biopsy showing conjunctival malignant 
melanoma in situ (c in low magnification, d in high magnification). Three months after the initial visit, the lower bulbar conjunctiva 
excised as wide as possible (presurgical photo in e, postsurgical photo in f). The excised tissue diagnosed as conjunctival malignant 
melanoma in situ (g in low magnification, h in high magnification). Scale bar = 200 µm in c and g, 50 µm in d and h.
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Figure 3. Clear lower bulbar conjunctiva (a) in the right eye one month after the resection but pigmented lesions along the cor-
neal limbus (b) relapsing in half a year. The excision of relapsed lesion showing conjunctival malignant melanoma in situ (c in low 
magnification, d in high magnification). Relatively clear lower bulbar conjunctiva just after the excision (e) and one month later 
(f), 1 year from the initial visit. The pigmented lesions gradually increase half a year after the excision (g) and 1 year later (h), 2 
years from the initial visit. Scale bar = 200 µm in c, 50 µm in d.
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parent cornea in the right eye in half a year until the latest 
follow-up (Fig. 5i, j).

Discussion

This patient presented two clinical signs of suspected con-
junctival melanoma and a hepatic mass lesion in the back-
ground of an HBV carrier. The hepatic mass was diagnosed 
as HBV-associated hepatocellular carcinoma via needle liver 

biopsy by a hepatologist, and evaluated further by computed 
tomography during hepatic arteriography and arterial portog-
raphy to proceed to transcatheter arterial chemoembolization 
of the mass. In parallel, excisional biopsy of the conjunctival 
lower fornical pigmented lesion was made by an ophthalmolo-
gist to prove malignant melanoma in situ. As a priority, she 
underwent segmental liver resection after the presurgical tran-
scatheter arterial chemoembolization of the mass. The con-
junctival melanoma was followed with no systemic treatment 
by an ophthalmologist and a dermatologist since she had no 

Figure 4. Resection of lower eyelid-edge pigmented lesion in the right eye, 2.5 years after the initial visit, showing malignant 
melanoma in situ (a in low magnification, b in high magnification). Photos just before the resection (c) and 1 year later (d), 3.5 
years from the initial visit. Pigmented lesions spreading to the lower palpebral conjunctiva (e) and upper bulbar conjunctiva (f) 
half a year later, 4 years from the initial visit. Scale bar = 200 µm in a, 50 µm in b.
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metastatic lesion revealed by positron emission tomography. 
She repeatedly underwent local resection of the conjunctival 
lesions, leading to the diagnosis of conjunctival melanoma in 

situ, twice in a year from the initial diagnosis.
About 2.5 years from the initial diagnosis of conjunctival 

melanoma in situ, the lower eyelid-edge lesion in the right eye 

Figure 5. Positron emission tomography, showing no abnormal uptake in ocular surface of the right eye at the initial visit (arrow, 
a) and mildly increased uptake 5 years from the initial visit (arrow, b). Magnetic resonance imaging with enhancement, showing 
saucer-like ocular surface lesion on the right side (arrow, c) with marked enhancement in arterial phase (arrow, d), 5.5 years from 
the initial visit. Non-pigmented nodular lesion on the temporal bulbar conjunctiva along the corneal limbus (arrow, e), 5 years from 
the initial visit, and pigmented nodular lesions in the upper and lower eyelids (arrows, f). 3 months later. No pigmented lesion in 
the eyelids and ocular surface immediately after the completion of proton beam therapy (g), 1 month later (h), 3 months later (i), 
and 5 months later (j). Note clear cornea with slit-lamp examination (i, j).
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was resected to show in situ melanoma and to check BRAF 
mutations in genomic DNA of the tumor to consider for mo-
lecular targeted therapy [16]. Since the BRAF mutations were 
absent, she began to have an intravenous immune checkpoint 
inhibitor, anti-programmed cell death-1 (PD-1), nivolumab. 
She developed iritis in the right eye with conjunctival mela-
noma as an immune-related adverse event, 3 months after the 
beginning of PD-1 inhibitor, nivolumab. Nivolumab is known 
to cause Vogt-Koyanagi-Harada disease-like signs and symp-
toms in both eyes [17], whilst this patient only showed iritis 
in the unilateral eye with conjunctival melanoma and did not 
develop iris nodules and depigmented ocular fundus. The iritis 
was well controlled by daily topical 0.1% betamethasone eye 
drops for the following 2 years.

Since the diagnosis of conjunctival melanoma in situ, lo-
cal therapies such as cryotherapy and topical chemotherapy had 
been repeatedly discussed with the patient and her husband. As 
the patient had good vision in the right eye with no symptoms, 
we reached the conclusion to wait and see the timing of increased 
malignancy to initiate the radiotherapy in shared decision-mak-
ing. The clinical phase of conjunctival melanoma appeared to 
be drastically changed 5 years from the initial diagnosis when 
she developed a nodular non-pigmented lesion, indicative of 
increased malignancy of melanoma. In a few months, she also 
developed the other nodular pigmented lesions in the upper 
and lower eyelids. Proton beam therapy was planned in a hurry 
while intravenous nivolumab was continued. The condition of 
proton beam therapy was the same as that described previously 
for giant ocular surface conjunctival melanoma [7]. Based on 
our previous experience, corneal melt and perforation was ex-
pected to occur in a relatively early phase after the proton beam 
therapy [7]. Fortunately, the present patient maintained the cor-
neal integrity in half a year after the completion of proton beam 
therapy. The reason for the maintenance of corneal transparency 
in the present patient remained unknown but might be attributed 
to her younger age, compared with the previous older patient 
who showed the corneal melt. The patient, thus, achieved the 
local control of conjunctival melanoma by proton beam therapy 
and avoided orbital exenteration, according to her wish.

Conclusions

The woman, as an HBV carrier, presented concurrently a liver 
mass and bulbar conjunctival pigmented lesions in the right eye. 
Needle liver biopsy and excisional conjunctival biopsy showed 
hepatocellular carcinoma and conjunctival malignant melanoma 
in situ, respectively. The priority was given to segmental liver 
resection for hepatocellular carcinoma after transcatheter arterial 
chemoembolization. She showed no metastasis in 6 years of fol-
low-up, but later in the course, developed abrupt nodular growth 
of conjunctival melanoma. She, at this moment, underwent pro-
ton beam therapy toward the conjunctival melanoma to obtain 
successful local control. Multidisciplinary team of different spe-
cialties in ophthalmology, dermatology, radiology, hepatology, 
and pathology talked to one another and chose the best possible 
way for treatment strategy since the evidence for standard care is 
lacking in such a rare disease as conjunctival melanoma.

Learning points

The management of conjunctival melanoma is difficult and 
still challenging, without recognized standard of care at mo-
ment. A better outcome of treatment with the preservation 
of the ocular globe was achieved by proton bean therapy in 
a patient with conjunctival melanoma. In general, treatment 
for head and neck cancer, including conjunctival melanoma, 
should be considered from both cosmetic and functional points 
of view. Proton beam therapy is a treatment option to fit with 
the purpose of cosmetic and functional maintenance in a rare 
disease like conjunctival malignant melanoma.
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