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Abstract

Background: New York City has a heterogeneous population with many undocumented and uninsured immigrants
from equatorial areas who have a higher incidence of ocular surface squamous neoplasia. To the best of our knowledge,
this is the first documented selection of this cost-effective treatment of ocular surface squamous neoplasia (the use of
absolute ethanol along the corneal margin, primary excision, double freeze-thaw cryopexy, and primary conjunctival
closure) for an undocumented and uninsured New York City patient.

Case presentation: A 35-year-old man from Ecuador presented to a New York City emergency department due to
worsening discomfort of a long-standing left eye pterygium. A slit-lamp examination of the left eye demonstrated a
nasally located conjunctival mass measuring 6 × 8mm extending onto the cornea (3mm superiorly and 6mm inferiorly
on the cornea). Histological diagnosis confirmed squamous cell carcinoma in situ arising from the pterygium. Surgical
excision with adjunctive absolute alcohol with additive double freeze-thaw cryopexy was performed. Our patient has
remained free of tumor recurrence at year 2 postoperative visit.

Conclusions: Our case highlights the need to choose a cost-effective treatment for ocular surface squamous neoplasia in
an at-risk population among undocumented and uninsured patients. Areas in the world with similar types of populations
or treatment challenges may need to consider this approach as a primary treatment option.
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Background
Ocular surface squamous neoplasia (OSSN) includes a
variety of dysplastic changes of the conjunctiva and cor-
nea, ranging from benign dysplasia to carcinoma in situ to
invasive squamous cell carcinoma [1, 2]. Risk factors in-
clude ultraviolet (UV) light, immunosuppression, human
immunodeficiency virus (HIV), human papillomavirus

(HPV), mutations of p53, and older age [1–3]. Patients
typically complain of redness, foreign body sensation, and
growth on the ocular surface [1].
Treatment of OSSN includes a variety of options and

even combinations of therapy, such as excisional biopsy,
cryotherapy, or topical chemotherapy [4, 5]. Personaliz-
ing treatment requires evaluation of not just the medical
aspects of the condition but also the social needs of the
patient. For example, the use of primary or adjunctive
topical chemotherapy may not be ideal for an undocu-
mented and uninsured New York City (NYC) patient.
The potentially high out-of-pocket costs for topical
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chemotherapy, lost work time for follow-up visits, the
cost of the office visits, and even transportation costs to
the visits, may limit a patient’s ability to comply with
topical chemotherapy regimens. With these factors in
mind, we report the first documented selection of this
cost-effective treatment of OSSN (the use of absolute
ethanol along the corneal margin, primary excision,
double freeze-thaw cryopexy, and primary conjunctival
closure) for an undocumented and uninsured NYC
patient.

Case presentation
A 35-year-old man from Ecuador presented to a NYC
emergency department due to worsening discomfort of a
long-standing left eye pterygium. He denied changes in
vision and discharge to both eyes. Further history re-
vealed he is an undocumented and uninsured outdoor
day-laborer from Ecuador and former tobacco smoker
(he quit 8 years ago, two to three cigarettes per day). He
denied significant past medical history, surgical history,
and family history of malignancy. Physical examinations
were unremarkable apart from the eye lesion. Docu-
mented serological HIV testing was performed and con-
firmed that he is HIV-negative.
His visual acuity without correction was 20/20 in the

right eye and 20/25 in the left eye. His pupils were 5–2
mm with no apparent pupillary defect in both eyes.
Extraocular muscles were intact in both eyes. A slit-
lamp examination of the right eye was unremarkable. A
slit-lamp examination of the left eye (Fig. 1a) demon-
strated a 6 × 8mm elevated flesh-like mass, 2+ injection,
and lobulated extensions of the conjunctival mass
encroaching the cornea (3 mm superiorly and 6mm in-
feriorly on the cornea). Tonometry applanation was
within normal limits: 16 mmHg right eye and 15 mmHg
left eye at 07:20 a.m. Dilated funduscopic examination of
both eyes was unremarkable.

Surgical excision with adjunctive absolute alcohol with
additive double freeze-thaw cryopexy was performed.
Using a “no-touch” technique, the clinical boundaries of
the tumor were outlined by adding approximately 4 mm
margin of clinically normal tissue on the superior, infer-
ior, and temporal margins [6]. The conjunctiva was
marked with a cautery, then absolute alcohol-soaked
Weck-Cels® were placed for 10 seconds each along the
temporal, superior, inferior, and nasal margins of the
tumor which extended into clear cornea (Shields C.L.,
The number of seconds for the application of the
alcohol-soaked Weck-Cel, personal email correspond-
ence on 26 July 2020) [6]. Once the epithelium was loose
and using a Weck-Cel, the epithelial portion of the
tumor was removed without violating Bowman’s mem-
brane [6]. Conjunctiva extension was then excised start-
ing from the caruncle and undermining it toward the
limbus with the removal of the tumor in a single block.
The specimen was marked and sent for pathology. Cau-
tery was applied to the base, which was followed by
Weck-Cel soaked with absolute alcohol applied to the
base [6]. A No. 57 Beaver® blade was then used to scrape
away all limbal cells and all remaining limbal tissue [6].
An additional application of a Weck-Cel soaked in abso-
lute alcohol was applied [6]. The conjunctiva was under-
mined and then closed with interrupted 6 × 7-0 Vicryl
sutures after double freeze-thaw conjunctival cryopexy
had been applied along the entire perimeter [6]. A colla-
gen shield soaked in an antibiotic was placed on the left
eye and cycloplegic drops were placed in the left eye. A
patch and shield were placed over the left eye. No top-
ical chemotherapy was used.
Histological diagnosis confirmed squamous cell carcin-

oma in situ arising from pterygium (Fig. 2A, B). The
underlying subepithelium showed elastotic degeneration
(Fig. 2A) and moderate accompanying chronic inflam-
mation. Nasal, superior, and inferior conjunctival

Fig. 1 Clinical appearance of the left eye. a At presentation, a triangular-shaped tissue that pulled toward the cornea showed a 6 × 8mm
elevated flesh-like mass, 2+ injection, and lobulated gelatinous extensions of the conjunctival mass encroaching the cornea (3 mm superiorly and
6mm inferiorly on the cornea). Absolute ethanol was used intraoperatively along the nasal corneal margin prior to incision. b Postoperative day 1
showed expected conjunctival chemosis and surgical clearance of the gelatinous material over the cornea. c Postoperative year 2 showed 1+
conjunctival injection, trace conjunctival scarring, and no tumor recurrence
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margins were negative for malignancy, while the corneal
margin was involved by carcinoma. Immunohistochem-
istry was performed to test for HPV p16 and in situ
hybridization was performed to test for HPV 6/11 and
HPV 16/18. The specimen was HPV-negative.
He was discharged on the same day of the proced-

ure. He was followed up on postoperative day 1 at an
out-patient office (Fig. 1b). A slit-lamp examination
on postoperative day 1 showed expected conjunctival
chemosis and surgical clearance of the gelatinous ma-
terial over the cornea. He was provided with medica-
tion samples of an antibiotic and corticosteroid

ophthalmic suspension during this visit. Follow-up
visits on postoperative week 1 and postoperative
month 1 demonstrated 3+ conjunctival injection, ex-
pected corneal epithelial defect, and sutures intact.
The medication samples were tapered after postopera-
tive month 1. Postoperative month 3 showed 1+ con-
junctival injection, clear cornea, sutures intact, and no
recurrence of tumor. Postoperative month 7 showed
1+ conjunctival injection, trace conjunctival scarring,
and clear cornea. Postoperative year 2 showed trace
conjunctival scarring (Fig. 1c). He has remained free
of tumor recurrence at year 2 postoperative visit.

Fig. 2 Squamous cell carcinoma in situ. a, b Left eye conjunctival specimen demonstrated significant acanthosis (A) with full-thickness dysplasia
and surface keratin accumulation using hematoxylin and eosin-stained paraffin (original magnification, a × 40; b × 200). Underlying subepithelium
showed elastotic degeneration (E) and moderate accompanying chronic inflammation. A acanthosis, BM basement membrane, DE desmosomes,
DK dyskeratotic cells, E elastotic degeneration, HK with PK hyperkeratotic with parakeratotic cells, N enlarged nuclei
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Discussion and conclusions
OSSN includes a variety of dysplastic changes in the
conjunctiva and cornea. Risk factors include UV light,
immunosuppression, HIV, HPV, mutations of p53, and
older age [1–3]. The gold standard for diagnosis of
OSSN is histology, while Rose Bengal, lissamine green,
and methylene blue stains are non-invasive methods of
clinically identifying suspicious OSSN lesions [7–9].
Treatment options include excisional biopsy, cryother-
apy, and topical chemotherapy [4, 5]. To the best of our
knowledge, this is the first documented selection of this
cost-effective treatment of OSSN (the use of absolute
ethanol along the corneal margin, primary excision,
double freeze-thaw cryopexy, and primary conjunctival
closure) for an undocumented and uninsured NYC
patient.
UV light is known to cause DNA damage and create

pyrimidine dimers [1]. Newton et al. studied the effects
of ambient UV light on the incidence of ocular squa-
mous cell carcinoma [10]. They found that in each 10-
degree increase in latitude, the incidence of ocular squa-
mous cell carcinoma decreased by 49% [10]. For com-
parison, Uganda had more than 12 cases/million per
year versus the UK’s < 0.2 cases/million per year [10].
Our patient was an outdoor day-laborer from Ecuador,
and UV light may have been a contributing cause of his
OSSN.
Previous studies have shown that patients with OSSN

younger than 50 years of age should warrant HIV testing
[3]. Mahomed and Chetty reported that 12 out of 17
(70.6%) South African patients with OSSN tested for
HIV had positive results and the 12 patients who were
HIV-positive were all under the age of 50 years [3]. Kar-
cioglu and Wagoner noted that OSSN in younger Afri-
can patients (age range, 32–37 years) was strongly
associated with HIV-positive status [11]. Pradeep et al.
found six out of 21 (28.6%) patients with OSSN to be
HIV-positive in South India [12]. Among patients who
were HIV-positive in South Africa, the median age of
presentation was 36 years, while patients who were HIV-
negative had a median age of 54 years [12]. Guech-
Ongey et al. found 15 US patients who were HIV-
positive with squamous cell carcinoma of the conjunc-
tiva; out of the 15, 10 (67%) were under the age of 50
years relative to acquired immune deficiency syndrome
(AIDS) onset [13]. In the USA, the mean age of presen-
tation of OSSN is 64 years [14, 15]. Our case report pre-
sents an OSSN in a 35-year-old man in the USA with
documented serological HIV-negative test results and
demonstrates that a young US man who is HIV-negative
may still have a possible malignant ocular surface lesion.
HPV and its correlation to OSSN has been discordant.

HPV incidence rate in OSSN can range from 0 to 88.1%
[16–22]. Certain studies have noted HPV, specifically

high-risk HPV type 16, to be highly correlated with
OSSN [16]. Carrilho et al. found 11 out of 19 (57.9%) bi-
opsies of the conjunctiva of patients with suspected eye
cancer tested positive for HPV infection, while Galor
et al. found 21 out of 27 (78%) OSSN specimens with
HPV [17, 18]. Yet other studies, such as Manderwad
et al., Guthoff et al., Sen et al., and Tuppurainen et al.,
found a zero incidence rate of HPV in OSSN [19–22].
Our case is negative for p16 by immunohistochemistry
and does not demonstrate a reaction to HPV 6/11 or to
HPV 16/18 by in situ hybridization.
While tobacco smoking correlates with other squa-

mous cell carcinomas, studies have shown that tobacco
smoking does not increase the risk of the development
of OSSN [15, 23, 24]. Early et al. found no statistically
significant relationship between high-grade dysplasia and
cigarette smoking, similar to Gichuhi et al.’s association
between OSSN and cigarette smoking [15, 23]. Another
study considered not only tobacco smoke but also
household smoke from cooking fires; neither factor in-
creased the risk of OSSN [24]. Although our patient was
a former cigarette smoker and smoked 2–3 cigarettes
per day, it was unlikely that his OSSN developed due to
cigarette smoking.
Mutations or deletions of p53 have been associated

with OSSN specimens [3]. p53, a tumor suppressor pro-
tein, is located on chromosome 17p13 and causes cell
cycle arrest at G1-S checkpoint [25]. Mutations or dele-
tions of p53 aid genomic instability and allow the prolif-
eration of carcinogenesis [26]. Other risk factors, such as
HPV and UV light, synergistically affect OSSN prolifera-
tion [27, 28]. Mahomed and Chetty found 28 out of 40
(70%) lesions to contain positive staining for p53 in neo-
plastic cells [3]. Our patient’s specimen did not receive
immunostaining for p53 due to the diagnostic test not
being routinely performed for a clinical squamous cell
carcinoma in situ specimen.
The intraocular spread of OSSN and metastasis may

occur but are uncommon [1]. Tumor cells can enter
through the limbus and invade the Schlemm’s canal, the
trabecular meshwork, the anterior chamber, the supra-
choroidal space, and the uvea [1]. The invasion may
cause inflammation, iritis, glaucoma, retinal detachment,
and scleral thinning [1]. Although OSSN metastasis rate
is < 1%, physical examinations of the preauricular/sub-
mandibular/cervical lymph nodes, parotid glands, lungs,
and bones need to be conducted [1, 29]. Lee and Hirst
noted that the major factor for the metastatic spread
was a delay in seeking medical treatment [1]. With our
patient’s inconsistent follow-up with his previous oph-
thalmologists, it was important to perform a thorough
neck examination. Our patient’s slit-lamp examination
(aside from the OSSN), intraocular pressure, and dilated
funduscopic examination were unremarkable. He had no
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clinical evidence of anterior cervical and posterior cer-
vical lymphadenopathy. A physical examination of his
neck and musculoskeletal system were unremarkable.
Thoracic and abdominal physical examinations were
within normal limits, and a preoperative chest X-ray
demonstrated only one calcified granuloma in the upper
lobe of his right lung. Since the rate of OSSN metastasis
is < 1% and unlikely in this case, based on his physical
examination, no additional testing was performed; how-
ever, periodic clinical follow-up was recommended to
our patient.
The standard of care for OSSN is currently evolving.

Numerous studies have tested topical chemotherapy,
such as 5-fluorouracil (5-FU), mitomycin C (MMC), and
interferon α-2b (IFNα2b), for OSSN [5, 30]. Joag et al.
identified that 82% of cases of OSSN had a complete re-
sponse to 5-FU as the primary treatment without long-
term complications [31]. Side effects of 5-FU include
pain, tearing, photophobia, itching, swelling, and infec-
tion [31]. Shields et al. found that the recurrence rate of
IFNα2b monotherapy showed a complete response of
75%, while IFNα2b with surgical excision of OSSN
showed complete control in 95% of cases [32]. Besley
et al. noted that 84.9% of patients with OSSN treated
with only MMC did not have a recurrence [33]. The ad-
verse effects of MMC include pain, epitheliopathy, aller-
gic conjunctivitis, hyperemia, punctal stenosis, and
ectropion [5]. Since IFNα2b has a minimal side effect
profile in comparison to 5-FU and MMC, it would have
been ideal to use IFNα2b as an adjuvant to surgical exci-
sion for our patient.
Although implementing topical chemotherapy would

have been ideal and preferable to decrease the recur-
rence rate, socioeconomic factors and cost of treatment
had to be considered. NYC is considered a sanctuary city
in which undocumented immigrants are protected from
detention if based only on immigration status [34]. NYC
has two bills that reduce the presence of Immigration
and Customs Enforcement (ICE) at Rikers Island and all
City facilities [35]. With NYC being a common ground
for at least 560,000 undocumented immigrants, approxi-
mately 200,000 of the undocumented NYC patients do
not have access to health insurance [36, 37]. As many as
9.5% of those under the age of 65 do not have health in-
surance in NYC [38]. Hispanics, including persons from
Mexico, Central America, South America, and the
Caribbean, comprise the highest number of undocu-
mented immigrants in the USA [39]. With NYC being a
sanctuary city for undocumented immigrants, the in-
equality in health care access can be reflected in recent
events, including the increased mortality rate of the His-
panic community due to COVID-19 in NYC [40]. Socio-
economic barriers to health care include lack of access
to testing, increased co-morbidities due to decreased

access to physicians, language barriers, unequal access to
higher education, lack of transportation to appoint-
ments, lack of access to child care, and crowded housing
[41]. Due to the limited access to primary care and spe-
cialist physicians, many undocumented and uninsured
patients utilize the emergency department as their pri-
mary method of care [37]. Our patient, for example, re-
quired in-patient admission through the emergency
department to obtain preoperative clearance for his
OSSN excision.
In addition to using the emergency department as a

method of preparing our patient for his OSSN surgery,
out-of-pocket out-patient treatments (not covered by his
in-patient hospital stay), such as cost of topical chemo-
therapy and future appointments, present as a challenge
to the undocumented and uninsured. Al Bayyat et al.
noted that out-of-pocket costs for IFNα2b can range be-
tween approximately $240 and $600 per month in the
USA, while 5-FU and MMC cost $38–$75 and
$100–$200 per bottle, respectively [5, 7]. Other socio-
economic factors, such as work schedules, payments for
office visits, and transportation costs may limit a pa-
tient’s ability to comply with topical chemotherapy regi-
mens. Topical chemotherapy necessitates consistent
follow-up from the patient due to its specific scheduled
regimens. For example, IFNα2b requires the drops to be
used four times a day until clinical resolution, 5-FU is
used four times a day for a week followed by a 3-week
break, and MMC is used four times a day for a week
followed by 2–3 weeks off [5]. Although the number of
follow-up appointments for the surgical approach and
for the topical chemotherapy approach may be similar,
topical chemotherapy was not an option for our patient
due to the high out-of-pocket medication costs and pre-
vious poor appointment adherence. He had a history of
poor appointment adherence with his previous ophthal-
mologists due to his inability to pay for office visits and
transportation costs. He also worked as an undocu-
mented outdoor day-laborer and was unable to take time
off work for his out-patient appointments. His delayed
presentation to the emergency department due to lim-
ited financial means (outdoor day-laborer and unin-
sured), inconsistent follow-up with his physicians, and
high out-of-pocket medication costs did not make him
an ideal topical chemotherapy candidate. Therefore, the
most cost-effective and efficacious treatment of choice
for our patient was the use of absolute ethanol along the
corneal margin, primary excision, double freeze-thaw
cryopexy, and primary conjunctival closure [6].
In conclusion, NYC has a heterogeneous population

with many undocumented and uninsured immigrants
from equatorial areas that have a higher incidence of
OSSN. Our patient’s day-laborer status is typical of un-
documented workers in NYC and other US areas that
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are highly populated with undocumented immigrants
[42]. Our case is the first to document the use of abso-
lute ethanol along the corneal margin, primary excision,
double freeze-thaw cryopexy, and primary conjunctival
closure, as the preferred cost-effective treatment of
choice for an undocumented and uninsured NYC pa-
tient. Our patient has remained free of tumor recurrence
at year 2 postoperative visit. While topical chemother-
apy, with or without surgery, is an evolving therapeutic
option, the costs and required follow-ups can be a bar-
rier for many patients. Areas in the world with similar
types of populations or treatment challenges may need
to consider this approach as a primary treatment option.
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