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Abstract

We present 2 patients with locally advanced conjunctival melanoma for whom definitive surgery 

would mean an orbital exenteration with its associated inherent total visual loss and major facial 

disfigurement. Instead both patients were treated with immune checkpoint inhibitor therapy. In one 

patient neoadjuvant pembrolizumab was used for approximately 12 months and the patient 

experienced near total clinical resolution of the conjunctival melanoma. Multiple surgical biopsies 

of very small residual pigmentation showed pigmented macrophages and a complete pathologic 

response. In the second patient who presented with a locally advanced and metastatic conjunctival 

melanoma significant shrinkage of conjunctival mass was observed after treatment with a 

combination of ipilimumab and nivolumab for 5 months and this allowed preservation of the eye 

and ocular function.

Precis

Immune checkpoint inhibitors such as nivolumab, pembrolizumab, and ipilimumab could be used 

effectively to decrease the size of locally advanced conjunctival melanoma and avoid orbital 

exenteration.

Keywords

conjunctival melanoma; pembrolizumab; nivolumab; ipilimumab; Immunotherapy; PD1 protein

Corresponding Author: Bita Esmaeli, MD, FACS, Orbital Oncology & Ophthalmic Plastic Surgery, Department of Plastic Surgery, 
Unit 1488, The University of Texas MD Anderson Cancer Center, 1515 Holcombe Blvd., Houston, TX 77030, USA. Tel: 
713-792-4457, fax: 713-794-4662. besmaeli@mdanderson.org. 

HHS Public Access
Author manuscript
Ophthalmic Plast Reconstr Surg. Author manuscript; available in PMC 2022 January 01.

Published in final edited form as:
Ophthalmic Plast Reconstr Surg. 2021 ; 37(1): e9–e13. doi:10.1097/IOP.0000000000001700.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Introduction

Conjunctival melanoma is a rare melanoma with an incidence of approximately 2 to 10 cases 

per 10 million individuals per year, approximately one-tenth the incidence of uveal 

melanoma.1–3 Initial treatment involves surgery to remove the conjunctival lesion followed 

by adjuvant treatment, which may include cryotherapy and/or topical chemotherapy. The 

frequency of local recurrence after initial treatment has been reported to be as high as 30% 

to 40%, and the risk of nodal metastasis is approximately 15%; the reported disease-specific 

mortality rate is approximately 20%.4–8 In some patients, eye-preserving surgery is 

impossible because the conjunctival melanoma involves wide areas of the ocular surface; 

wide areas of the palpebral conjunctiva; or both eyelids and the caruncle, making eye-

preserving surgery impossible. In such patients, an orbital exenteration has historically been 

the surgical choice, but exenteration leaves the patient with not only visual impairment but 

also total loss of the eye and surrounding soft tissue and orbitofacial disfigurement.9

Immune checkpoint inhibitors are a relatively new class of drugs that prevent the host’s 

immune evasion mechanisms by blocking receptors on the surface of activated T-

lymphocytes, such as the proteins programmed cell death protein-1 (PD-1) and cytotoxic T-

lymphocyte antigen-4 (CTLA-4). Immune checkpoint inhibitors promote an effective 

immune response to cancer cells. Ipilimumab (Yervoy, Bristol-Myers Squibb, a CTLA-4 

inhibitor), pembrolizumab (Keytruda, Merck, a PD-1 inhibitor), and nivolumab (Opdivo, 

Bristol-Myers Squibb, a PD-1 inhibitor) are FDA approved in the United States for the 

treatment of metastatic cutaneous melanoma, and Nivolumab and Ipilimumab are also 

approved for treatment of unresectable cutaneous melanoma.10–12 Pembrolizumab and 

nivolumab have demonstrated efficacy against locally recurrent and metastatic conjunctival 

melanoma in a handful of case reports.13–17 Here, we present 2 previously not reported 

patients with multifocal and locally advanced conjunctival melanoma whose only curative 

surgical option was orbital exenteration and who were successfully treated with immune 

checkpoint blockade and were able to avoid an orbital exenteration. This report was prepared 

according to the guidelines of the Declaration of Helsinki and adhered to the standards set 

forth by the Health Insurance Portability and Accountability Act.

Case Reports

Patient 1

A 53-year-old otherwise healthy Hispanic woman presented to an outside ophthalmologist 

with a pigmented lesion in the right lower eyelid palpebral conjunctiva that had grown over 

the past 8 years. Examination showed additional pigmentation of the right upper and lower 

bulbar, tarsal, and forniceal conjunctiva as well as the upper punctum, semilunar fold, and 

caruncle. The AJCC criteria per 8th edition Manual at this presentation was T3bN0M0.

Several conjunctival incisional biopsies were performed and showed primary acquired 

melanosis with severe atypia / melanoma in situ (Figure 1A–D) with some cells associated 

with inflammation. Unequivocal invasion was not identified, but subjacent dense 

lymphohistiocytic inflammatory infiltrate and pigmented macrophages were identified and 

interpreted as associated regression (Figure 1C, D).
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The patient was subsequently referred to our center for further evaluation and disease 

management (Figure 2 A,B). Baseline imaging studies were negative for regional or distant 

metastasis. Given the extent of local disease, the definitive surgery favored to achieve best 

local control of this lesion was an orbital exenteration. However, after consultation with 

colleagues in the Department of Melanoma Medical Oncology at our center and discussion 

of therapy choices with the patient, we proceeded with neoadjuvant systemic 

pembrolizumab (200 mg intravenously every 3 weeks) prior to any surgical intervention in 

an attempt to preserve the eye and avoid an orbital exenteration.

By the end of the fourth cycle of pembrolizumab, modest reduction in pigmentation was 

noted on the clinical examination (Figure 2 C,D). At this point, topical mitomycin C 

(0.04%) drops were added in an effort to expedite the response. Mitomycin C was delivered 

in 2-week cycles consisting of mitomycin C (0.02 %) 4 times a day for 4 days followed by 

10 days of no treatment. The pigmentation did not improve further after 4 cycles of 

mitomycin C, and it was stopped. After 8 months (10 cycles) of pembrolizumab, the patient 

showed marked improvement of all sites of pigmentation in the right eye (Figure 2 E,F)

Pembrolizumab therapy was stopped after 12 months (15 cycles) because only very faint 

conjunctival pigmentation remained (Figure 2 G,H). Biopsy of these lesions revealed 

conjunctival tissue with a variably dense lymphohistiocytic inflammatory infiltrate with 

scattered pigmented macrophages (Figure 1E–H). Immunohistochemical studies with 

antibodies against Sox-10 did not demonstrate persistent melanoma. Thus, the patient 

experienced a complete histologic response.

As of this writing, the patient has been followed for 12 months without any treatment and 

remains disease free. She experienced no significant side effects from immunotherapy other 

than mild generalized cutaneous pruritus.

Patient 2

A 66-year-old man presented with a large pigmented upper fornix mass (Figure 3A). He 

gave a history of recurrent red eye that was attributed to subconjunctival hemorrhage, prior 

to noting pigmented patches appearing in the superior bulbar conjunctiva. The mass had 

been present for approximately three months prior to presentation.

Biopsies taken of the conjunctival mass demonstrated invasive conjunctival melanoma 

adjacent to areas of primary acquired melanosis with severe atypia. Mapping biopsies 

indicated the presence of melanosis with severe atypia in the inferior fornix as well. 

Computed-tomography (CT) imaging of the orbits demonstrated the posterior extent of the 

mass to be anterior to the insertion of the rectus muscles. Staging whole-body PET scan 

demonstrated metastatic deposits within the lung and liver. These findings were typical of 

metastatic melanoma thus a specific biopsy of the lung and liver metastasis was not done at 

the discretion of the treating oncologist. The AJCC criteria per 8th edition Manual at this 

presentation was T3aN0M1.

The patient was started on combination immune checkpoint inhibitor therapy with 

ipilimumab and nivolumab for his locally advanced and metastatic conjunctival melanoma. 
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Over a treatment course of 5 months (6 cycles of therapy) with ipilimumab and nivolumab 

he demonstrated dramatic resolution of the subtarsal mass (Figure 3B). His systemic 

immunotherapy was complicated by pituitary failure which was treated with replacement 

hydrocortisone and thyroxine. The distant metastatic sites in lung and liver also responded 

nicely to immunotherapy based on the follow-up CT imaging.

At the patient’s most recent visit, 9 months after the initial presentation, the best corrected 

vision in this eye remained 20/20 with no diplopia and a full range of extraocular motility. 

Continued observation of the residual very small amount of pigmentation on the tarsal plate 

was advised.

Discussion

Here, we present two patients with locally advanced conjunctival melanoma who had 

impressive local responses to immune checkpoint inhibitor therapy that was administered in 

an attempt to avoid orbital exenteration. Pembrolizumab was selected for Patient 1 because 

pembrolizumab is approved for treatment of metastatic cutaneous melanoma; cutaneous and 

conjunctival melanoma share molecular and genetic characteristics; and pembrolizumab has 

previously shown some efficacy in a few patients with metastatic conjunctival melanoma.
14,15,17 In the second case treated in the United Kingdom the patient presented with locally 

advanced conjunctival melanoma with eyelid and anterior orbital extension and also with 

distant metastatic sites. His surgical options for the orbital area were initially very limited 

and only palliative orbital exenteration could be offered. However the dramatic response to 

immunotherapy using a combination of ipilimumab and nivolumab led to a significant 

response of his ocular tumor shrinking it to a resectable size with minimal eye-preserving 

surgery vs. observation as an option. The choice of which immune checkpoint inhibitor or 

combination to use in our patients was based on the treating oncologist’s choice and 

availability of drugs at the treating centers in the United States and the United Kingdom, 

respectively.

In a review of the literature, we found few reports of immune checkpoint inhibitor therapy 

for treatment of conjunctival melanoma.13–18 Kini et al reported efficacy of pembrolizumab 

against locally recurrent conjunctival melanoma; the patient in their report was treated with 

pembrolizumab for 6 months before re-excision and had reached 1 year of remission at the 

time of writing.13 Sagiv et al, in 2018, reported on 5 patients with metastatic conjunctival 

melanoma who were successfully treated with anti-PD-1 immunotherapy (both 

pembrolizumab and nivolumab) at our center.14 Our center’s positive experience with the 

use of immunotherapy in these 5 patients with metastatic conjunctival melanoma encouraged 

us to try this same strategy as an eye-preserving treatment in the patients described in this 

report. PD1 and PDL-1 expression in conjunctival melanoma has been reported by several 

groups.19

Admittedly, pembrolizumab for treatment of locally advanced conjunctival melanoma as 

was the case in Patient 1 is an off-label use of anti-PD-1 therapy; however, given the 

significant functional, cosmetic, and quality-of-life consequences of orbital exenteration, 

which was the only surgical alternative for our patient, we feel that the use of anti-PD-1 
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immunotherapy for this patient was justified. The biopsy specimens examined showed a 

pathologic complete response in the sections examined, and the patient remains without 

evidence of disease at this writing, 12months after discontinuation of anti-PD-1 therapy. She 

will be followed carefully for possible future local recurrences, but even if she were to have 

a recurrence, less morbid surgery than orbital exenteration or a rechallenge with the same 

immunotherapy would likely be possible assuming early detection of small foci of recurrent 

melanoma on the conjunctival surface. In Patient 2 who presented with locally advanced and 

metastatic conjunctival melanoma the dramatic clinical response to combination therapy 

with nivolumab and ipilimumab allowed with preservation of ocular function and likely 

prolonged survival.

The common side effects of immunotherapy are a skin rash, colitis, pruritus, autoimmune 

hepatitis, pneumonitis, and endocrinopathies such as hypophysitis and thyroid abnormalities. 

Orbita and adnexal toxicity are as follows: inflammatory myositis and extraocular muscle 

enlargement, uveitis, episcleritis and conjunctivitis. Sever toxicities are more common with 

ipilimumab (10–15%) compared with nivolumab or pembrolizumab (5%).20,21
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Figure 1. 
Findings on pathologic examination of conjunctival melanoma at least in situ with 

underlying regression before and after treatment with immune checkpoint blockade. (A-D) 

Before treatment with immune checkpoint blockade, biopsies revealed melanoma at least in 

situ with a dense subjacent lymphohistiocytic inflammatory infiltrate and pigmented 

macrophages (regression). (A) Scanning magnification shows extensive disease involving 

the conjunctiva (hematoxylin-eosin [H&E], 40x). (B) A confluent intraepithelial 

proliferation of atypical melanocytes extends along the glandular epithelium; also present 

are a dense underlying lymphohistiocytic inflammatory infiltrate and pigmented 

macrophages (H&E, 100x). (C, D) Atypical melanocytes line the basilar epithelium (C, 

H&E, 200x) and are highlighted with antibodies for Sox-10 (D, Sox-10, 200x); also present 

are scattered melanocytes amid the lymphohistiocytic inflammatory infiltrate, which were 

associated with keratin-positive epithelial cells and thus not interpreted as definitive 

invasion. (E-H) Following treatment with immune checkpoint blockade, biopsies revealed 

(E) conjunctiva with a variably dense lymphoplasmacytic inflammatory infiltrate and 

scattered pigmented macrophages (H&E, 40x). (F) The underlying lymphoplasmacytic 

inflammatory infiltrate was quite dense in some areas (H&E, 100x). (G) Higher-power 
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magnification did not reveal melanocytes (H&E, 200x), and (I) absence of melanocytes was 

confirmed with immunohistochemical studies against Sox-10 (Sox-10, 200x).
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Figure 2. 
Clinical findings in Patient 1 with extensive conjunctival melanoma before and after 

treatment with immune checkpoint blockade. (A,B)Before treatment, primary acquired 

melanosis and wide areas of pigmentation were present involving the bulbar, forniceal, and 

tarsal conjunctiva as well as the upper punctum, semilunar fold, and caruncle. (C,D)There 
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was modest response after 4 cycles of pembrolizumab. (E,F) After 8 months (10 cycles) of 

pembrolizumab, there was marked improvement of all sites of pigmentation. After 12 

months of therapy with pembrolizumab, there was near-total resolution of all pigmented 

lesions (G,H). Multiple biopsies of all residual conjunctival pigmentation showed pigmented 

macrophages and no melanoma cells.
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Figure 3. 
Clinical findings in Patient 2 with a massive invasive conjunctival melanoma involving the 

upper bulbar conjunctiva before and after treatment with immune checkpoint blockade. A) 

Before treatment, the patient had very bulky disease involving the superior bulbar 

conjunctiva and upper eyelid tarsal plate B) After 6 cycles of therapy with ipilimumab and 

nivolumab combination therapy he experienced remarkable response with only a very trace 

amount of pigment remaining on the upper tarsal plate as seen in this external photograph.
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