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a b s t r a c t 

Background: Squamous cell carcinoma (SCC) are slowly progressing tumors which represent the most common 
malignancy of the ocular surface. The standard of care is surgical excision with wide margins combined with 
intra-operative cryotherapy. In advanced disease, ocular enucleation or orbital exenteration is recommended. 
Yet even with radical surgery, recurrence rates are high, ranging from 30 to 50%. Treatment options are limited 
in patients with advanced conjunctival SCC who do not qualify for or refuse surgery. 

Case Description: We report a case of a 59-year-old woman with a poorly differentiated SCC of the conjunctiva 
(American Joint Committee on Cancer (AJCC) 7th edition T4N0M0) with tumor cell PD-L1 expression of 20%. 
Radical surgery with orbital exenteration was recommended but refused by the patient. As an alternative, she 
underwent repeated radiotherapy in order to control the multiple tumor recurrences. At the last tumor recurrence, 
4 years and 9 months after initial diagnosis, re-irradiation was no longer possible. In analogy with cutaneous SCC, 
an anti-PD-1 therapy with cemiplimab was started. At 19 months of cemiplimab therapy, the patient presents 
with persistent stable disease and did not experience any immune related adverse events. 

Conclusion: The management of recurrent conjunctival SCC remains challenging. PD-1 targeting alone could be 
an effective strategy for the treatment of advanced conjunctival SCC with high PD-L1 expression or high tumor 
mutational burden in patients unsuitable or unwilling to undergo orbital exenteration or enucleation. Prospective 
trials and larger case series are needed to confirm this hypothesis. 
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Squamous cell carcinoma (SCC) is the most common malignancy of
he ocular surface (14%), followed by melanoma (12%) and lymphoma
7%) ( Shields et al., 2017 ). Conjunctival SCCs are slowly progressing
umors which most often affect the surface of the bulbus oculi. Metas-
ases occur in less than 1% of the patients, usually to the regional lymph
odes while intraocular invasion is present in 3% - 9% and orbital inva-
ion in 1 - 6% of the cases ( Shelil et al., 2003 ; Yousef and Finger, 2012 ;
hields et al., 1999 ). Symptoms include severe pain, eye irritation, for-
ign body sensation, growth on the ocular surface and visual loss. The
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ain risk factors are ultraviolet B radiation, smoking, immunosuppres-
ion due to drug therapy or human immunodeficiency virus (HIV) in-
ection and ocular surface injury ( Shields et al., 2017 ). A possible role
or human papilloma virus (HPV) infection remains debated. 

The clinical classification is based on tumor size ( < 5 mm versus >
 mm) and invasion of adjacent structures ( Shields et al., 2017 ). Surgi-
al excision with wide margins (at least 4 mm) together with intraop-
rative cryotherapy is the standard of care ( Shields et al., 1997 ). How-
ver, recurrence rates are high, ranging from 30% to 50% depending on
he surgical margins ( Tabin et al., 1997 ). Topical therapies with cyto-
oxics such as 5-fluorouracil or mitomycin C or the immunomodulator
nterferon 𝛼− 2b have a similar efficacy and are increasingly applied for
21 
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carcinoma. 
reoperative reduction of the tumor size or treatment of large and mul-
ifocal lesions as well as reccurrent disease ( Sayed-Ahmed et al., 2017 ).
cular enucleation is the recommended treatment in case of intraocular

nvasion, while orbital exenteration should be performed in presence of
eriocular invasion ( Shields et al., 1999 ). 

Treatment options are limited in patients with advanced conjuncti-
al SCC who do not qualify for or refuse surgery. In these cases, radio-
herapy can provide disease control while preserving the eye and vision
 Murthy et al., 2015 ) ( Stannard et al., 2013 ). 

PD-L1 expression has been reported in about 50–100% of advanced
onjunctival SCC cases and was correlated with a higher density of in-
ltrating cytotoxic T cells, suggesting a potential benefit from immune
heckpoint inhibitors ( Wolkow et al., 2019 ; Nagarajan et al., 2019 ; de la
nd Vega, 2020 ). However, given the rarity of conjunctival SCCs, data
n efficacy of anti-PD-1 therapy is lacking. 

Here we report on a long lasting response to the anti-PD-1 antibody
emiplimab of a recurrent conjunctival SCC following repeated radio-
herapy in a patient who refused orbital exenteration and discuss the
vailable evidence on immune checkpoint inhibitors in conjunctival SCC
ased on a systematic review of the literature. 

ase report 

A 59-year-old Caucasian woman presented at the ophthalmology de-
artment in July 2014 with a diffusely growing, painless lesion of 1.5 cm
n diameter of the lower fornix of the left eye that she had first noticed
 weeks ago. She reported intermittent irritation of the left eye without
ny other associated ophthalmological symptoms. Besides a history of
oronary heart disease, adrenalectomy for oxyphilic adenoma followed
y permanent substitution with cortisone and hemithyroidectomy for
apillary microcarcinoma she did not have any comorbidities. 

The ophthalmic examination showed an ectropion of the lower left
yelid with a 1.5 cm irregular shaped tumor of the lower conjunctival
ornix covered with mucus and involving the bulbus oculi and lower
yelid and soft tissue infiltration of the orbita ( Fig. 1 A). The pupils
ere isochoric, reactive to light bilaterally with normal ocular motility
nd appropriate visual acuity for that age. Clinical examination did not
how any preauricular or cervical lymphadenopathy. An orbital mag-
etic resonance imaging (MRI) showed a nodular structure measuring
.5 × 4 × 3 mm on the lower left conjunctival fornix with a diffuse en-
laque contrast enhancement of the adjacent soft-tissue which was in-
erpreted as a diffuse tumor infiltration. ( Fig. 1 B). The pathology report
f the biopsy revealed a poorly differentiated SCC of the conjunctiva
ith a proliferation index MIB-1 of 40% ( Fig. 1 C & 1 D). Immunohis-

ochemical staining for the tumor suppressor protein p16, which is a
urrogate marker for HPV infection, was negative. The tumor cell PD-
1 expression was 20%. ( Fig. 1 E). The tumor was classified according
o the American Joint Committee on Cancer (AJCC) 7th edition as cT4a
N0 cM0. 

Radical surgery with orbital exenteration was recommended but de-
lined by the patient. Alternatively, the patient underwent fractionated
tereotactic radiotherapy of the left lower fornix, the lower part of the
ulbar conjunctiva with the dose of 50 Gy and a boost for the macro-
copic tumor of 16 Gy (total 33 fractions at 2 Gy) with curative intent.
he tumor was clinical completely regressed and the vision was not im-
aired. 

In June 2015, 8 months after completion of the stereotactic ra-
iotherapy, tumor recurrence on the left lower eyelid was confirmed
y biopsy. From June 2015 until December 2018, repeated radiother-
py including High-Dose-Rate (HDR) -brachytherapy, conventional and
tereotactic techniques were applied to very limited parts of the lower
yelid, infraorbital region and the ethmoid air cells in order to control
he multiple, localized tumor recurrences since the patient continued to
efuse an orbital exenteration ( Fig. 2 ). 

In April 2019, 4 months after the last radiotherapy and 4 years and
 months after the initial diagnosis, a further local tumor recurrence
2 
as diagnosed on ophthalmological examination. Meanwhile there was
 progressive loss of visual activity and a corneal defect. Orbital MRI at
hat time point showed a hypointense signal alteration of 17 × 24 mm
n the left lower fornix with residual post-therapeutic scar tissue be-
ng indistinguishable from diffuse tumor infiltration ( Fig. 3 A). Distant
etastases were excluded by contrast enhanced computer tomography

f the thorax and abdomen. 
The patient’s case was discussed at the dermato-oncological tumor-

oard of our institution. Since the patient still refused an orbital exenter-
tion, an anti-PD-1 therapy with palliative intent was recommended. In
nalogy to cutaneous SCC ( Migden et al., 2020 ), the patient was treated
ith cemiplimab 3 mg/kg intravenously every 2 weeks within a com-
assionate use program. After 6 months, disease progression was noted
n the MRI, with a new lesion in the medial angle of the left eye mea-
uring 19 × 9 mm in diameter ( Fig. 3 B). Incisional biopsy of the new
esion confirmed SCC. Given the clinical benefit the patient had noted,
he slow tumor progression and in the absence of efficacious alternative
herapies, it was decided to continue the treatment. 10 months after
tarting cemiplimab, orbital MRI showed a stable disease with a persis-
ent infiltration of the ethmoid air cells and the nasolacrimal duct on
he left side ( Fig. 3 C). At 16 and 19 months of cemiplimab therapy, the
atient presented a stable disease ( Fig. 3 D) and did not experience any
mmune related adverse events. Furthermore, the medial eyelid defect
as diminished and at least filled up under therapy ( Figs. 3 E – 3 G). 

iscussion 

Our patient presented with a conjunctival SCC that progressed after
epeated radiotherapy. She achieved a long-lasting response to cemi-
limab that is ongoing after 19 months of treatment. 

Conjunctival SCC is a rare disease with an incidence of 0.02–
.5/100,000 depending on the geographic region ( Sun et al., 1997 ).
athological features associated with a higher risk of recurrence are pos-
tive resection margins and high-grade lesions (SCC and carcinoma in
itu versus dysplasia). Prolonged sunlight exposure, diffuse growth pat-
ern, large tumor size ( > 2 cm), orbital invasion or invasion of adjacent
tructures (T3 or T4 according to the AJCC clinical staging system) and
urgery alone without adjuvant therapy are additional important pre-
ictive factors of recurrence ( Chauhan et al., 2014 ; Rajeh et al., 2018 ). 

In the case of our patient, the presence of a poorly differentiated,
iffuse tumor in advanced stage involving the conjunctival fornix rep-
esented a high risk situation. As the patient categorically refused the
adical surgery consisting in orbital exenteration, we provided radio-
herapy, which only offered short time control, with many out of field
elapses. Given the rarity of conjunctival SCCs, treatment options for
ocally advanced and recurrent disease not amenable to surgery or ra-
iotherapy are very limited. Our patient had undergone repeated radio-
herapy, therefore, at the last recurrence re-irradiation was no longer
ossible. We have therefore opted for a systemic treatment with the
nti-PD-1 immune checkpoint inhibitor cemiplimab, in analogy to ad-
anced cutaneous SCCs where an objective response rate of 44% was
eported ( Migden et al., 2020 ). 

Two recently published studies analyzed the PD-L1/PD-1 expres-
ion in conjunctival SCCs and their possible therapeutic implications.
olkow et al. ( Wolkow et al., 2019 ) found that PD-L1 was expressed

n 100% of the samples (18 patients) with ocular surface or ocular ad-
exal invasive SCC. Nagarajan et al. ( Nagarajan et al., 2019 ) reported a
D-L1 expression > 1% of tumor cells in 14 of 30 (47%) patients with
onjunctival SCCs. PD-L1 expression was more common in patients with
nvasive than in those with in situ SCC. In addition, Lazo de la Vega
t al. ( de la and Vega, 2020 ) used next-generation sequencing (NGS) to
ompare the genetic alterations between cutaneous and ocular SCCs and
ound that both displayed similar alterations, including a hypermutated
V-signature profile suggesting that therapies for cutaneous squamous
ell carcinoma, might also show some efficacy in ocular squamous cell
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Fig. 1. (A) Photograph of the conjunctival squamous cell carcinoma of the lower fornix of the left eye at diagnosis, measuring 1.5 cm in diameter. ( B ) T1-weighted 
MRI (axial and coronal sections) of the orbits after contrast application with fat suppression at diagnosis, showing an enhancing nodular tumorous lesion in the 
left lower fornix with a diffuse contrast enhancement of the adjacent soft-tissue interpreted as a diffuse tumor infiltration. (C) Microscopic examination of the 
conjunctival lesion showing a poorly differentiated squamous cell carcinoma with almost no keratinization, scant cytoplasm and a high nuclear to cytoplasmic ratio 
(hematoxylin- and eosin stain, original magnification, x5). (D) Hematoxylin- and eosin stain, original magnification x20. (E) On immunohistochemistry, tumor cell 
PD-L1 expression was 20% (PD-L1, clone SP263, original magnification x20). 

Fig. 2. Timeline of the treatments. 
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The high PD-L1 expression of our patient’s tumor possibly accounts
or the response to the anti-PD1 therapy. It is, however, challenging to
etermine the potential contribution of the repeated radiotherapies to
he long lasting response. We did not perform NGS to quantify tumor
utation burden. 

We performed a systematic review of the literature on PubMed using
he following search strategy “squamous cell carcinoma AND conjunc-
iva OR eye OR ocular AND immunotherap ∗ ” for published human stud-
es between 2010 and 2020 which revealed 736 citations (on Decem-
er 15th, 2020) ( Fig. 4 ). Of these only one manuscript ( Demirci et al.,
020 ) reported on 5 patients with advanced conjunctival SCC with or-
3 
ital extension (American Joint Committee on Cancer stage T4N0M0)
reated with immune checkpoint inhibitors. Pembrolizumab and cemi-
limab were used off-label. None of these patients received any addi-
ional systemic chemotherapy or radiotherapy or surgery, except for
iopsy or debulking at presentation. Four out of the five patients with
ery high tumor mutational burden (61–109 mutations/megabase pair)
howed complete response and remained free of recurrence after 2 to
1 months of follow-up after treatment with pembrolizumab (one pa-
ient) or cemiplimab (three patients), respectively. One patient with
elatively low tumor mutational burden (8.1 mutations/megabas pair)
as treated with pembrolizumab, 5-FU and carboplatin and showed
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Fig. 3. Radiological and clinical response to cemi- 
plimab therapy. All MRI (axial and coronal sections) 
are T1-weighted of the orbits after contrast application 
with fat suppression. Abnormal findings are marked 
with arrows. (A) Orbital-MRI before starting cemi- 
plimab showing a diffuse faint contrast enhancement 
at the area of the left lower fornix with residual post- 
therapeutic scar tissue being indistinguishable from 

diffuse tumor infiltration. (B) 5 months after starting 
cemiplimab: new enhancing tumor manifestation with 
infiltration of the anterior ethmoid air cells at the me- 
dial corner of the left orbit with diffuse enhancement 
of the adjacent soft tissues. (C) 10 months after start- 
ing cemiplimab: stable tumor nodule at the medial cor- 
ner of the left eye with known tumorous infiltration of 
the anterior left ethmoid. ( D) 19 months after start- 
ing cemiplimab: stable disease with no new enhanc- 
ing solid tumor mass. (E-G) Photographs of the left 
eye showing the clinical course before starting cemi- 
plimab therapy and after 14 and 19 months of cemi- 
plimab therapy, respectively. 

Fig. 4. PRISMA diagram showing the literature search strategy “squamous cell carcinoma AND conjunctiva OR eye OR ocular AND immunotherap ∗ ” for published 
human studies (on December 15th, 2020). 

4 
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rogressive disease after 3 cycles. The PD-L1 expression was not
eported. 

Our patient with recurrent conjunctival SCC which obtained disease
ontrol at 19 months under cemiplimab therapy represents the fifth case
n literature to suggest that PD-1 targeting alone could be an effective
trategy for the treatment of advanced conjunctival SCC with high PD-
1 expression or high tumor mutational burden in patients unsuitable
r unwilling to undergo orbital exenteration or enucleation. Prospective
rials and larger series with longer follow up are needed to confirm this
ypothesis. 
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