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A B S T R A C T   

Purpose: 1% topical 5-fluorouracil (5-FU) is a treatment for ocular surface squamous neoplasia (OSSN) due to its 
effectiveness, low cost, and tolerable side effect profile. To our knowledge there is no reported sight-threatening 
corneal complication of 1% 5-FU for the treatment of OSSN. 
Observations: We report a 78 year-old man with bilateral conjunctival intraepithelial neoplasia (CIN) who 
developed bilateral corneoscleral ulceration and corneal perforation of the left eye after 1% 5-FU topical 
treatment. 
Conclusions and Importance: Our case report describes serious potential complications of 1% 5-FU, reviews 
possible risk factors associated with poor outcomes, and discusses our treatment approach.   

1. Introduction 

5-fluorouracil (5-FU), a structural analog of thymine, blocks the 
enzyme thymidylate synthetase and inhibits DNA and RNA production. 
Topical 5-FU ophthalmic drops are frequently used for the primary 
treatment of ocular surface squamous neoplasia (OSSN). At a concen-
tration of 1%, the drops are dosed 4 times a day for 1 week to 1 month 
followed by a variable medication holiday. The cycle is continued until 
the patient achieves clinical resolution. Although there have been a few 
reports of serious corneal complications including ulceration and 
perforation with a higher single dose (5%, or 5mg in 0.1ml) injectable 5- 
FU used as anti-fibrotics for glaucoma filtration surgery,1,2 no report 
exists with the lower concentration 1% topical 5-FU used in OSSN. We 
report a case of a patient with corneal perforation associated with the 
use of 5-FU for conjunctival OSSN, specifically conjunctival intra-
epithelial neoplasia (CIN). 

2. Case report 

A 78 year-old Korean American male with no significant medical 
history and a past ocular history of primary open angle glaucoma, pre-
sented with bilateral, progressive conjunctival lesions. The patient re-
ported no pain or vision loss. No other new skin lesions were noted, 
including no oropharyngeal lesions on in-office examination. The 

patient was noted to have a chronic flat hypopigmented lesion on the 
nose which was thought to be from previous skin trauma. On presen-
tation, his visual acuity with correction was 20/25–2 in each eye. Slit 
lamp examination revealed bilateral conjunctival lesions consistent with 
OSSN involving the inferior bulbar, tarsal and forniceal conjunctiva, but 
was otherwise unremarkable, including no lagophthalmos, although lid 
laxity was noted (Figs. 1 and 2). CIN was diagnosed following incisional 
biopsy (Fig. 3). The patient was started on a 1% 5-FU biweekly cycle of 4 
times a day for one week followed by a one week holiday. The patient 
missed his 1 month follow up appointment due to the 2020 coronavirus 
crisis in New York City at that time. He returned 2 months after the 
initial visit and reported completion of the 1-month 5-FU supply. He was 
found to have significant clinical regression of the bilateral OSSN but 
had new bilateral conjunctival injection (Figs. 1 and 2). He was started 
on an additional biweekly cycle of 5-FU. He was also started on artificial 
tears dosed 4 times a day and neomycin-polymyxin-dexamethasone 
0.1% drops dosed 3 times a day for presumed 5-FU induced conjuncti-
vitis. Three weeks later the bilateral OSSN lesions had completely clin-
ically regressed but he developed small bilateral corneal epithelial 
defects. The 5-FU and neomycin-polymyxin-dexamethasone 0.1% drops 
were discontinued. Bandage contact lenses were placed, and the patient 
was started on ciprofloxacin drops 4 times a day in both eyes. One week 
later he appeared slightly improved but the following week the epithe-
lial defects progressed to 100% in the right eye and 80% in the left eye. 

* Corresponding author. Edward S. Harkness Eye Institute, Columbia University Medical Center, New York, NY, USA. 
E-mail address: lhs2118@cumc.columbia.edu (L.H. Suh).  

Contents lists available at ScienceDirect 

American Journal of Ophthalmology Case Reports 

journal homepage: www.ajocasereports.com/ 

https://doi.org/10.1016/j.ajoc.2022.101265 
Received 3 May 2021; Received in revised form 4 January 2022; Accepted 9 January 2022   

mailto:lhs2118@cumc.columbia.edu
www.sciencedirect.com/science/journal/24519936
https://www.ajocasereports.com/
https://doi.org/10.1016/j.ajoc.2022.101265
https://doi.org/10.1016/j.ajoc.2022.101265
https://doi.org/10.1016/j.ajoc.2022.101265
http://creativecommons.org/licenses/by-nc-nd/4.0/


American Journal of Ophthalmology Case Reports 25 (2022) 101265

2

Fig. 1. Progression of patient’s right eye. Conjunctival ocular surface squamous neoplasia (A); 5-fluorouracil related conjunctivitis (B); Sterile corneoscleral ul-
ceration (C); Moderate corneal scarring (D). 

Fig. 2. Progression of patient’s left eye. Conjunctival ocular surface squamous neoplasia (A); 5-fluorouracil related conjunctivitis (B); Sterile corneoscleral ulceration 
(C); Descemetocele (D); Penetrating keratoplasty at postoperative month 4 visit (E). 
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The bandage contact lenses were discontinued, and amniotic membrane 
rings (Prokera, Biotissue, Miami FL) were placed in each eye. Five days 
later a sterile corneoscleral ulceration was noted in both eyes (Figs. 1 
and 2). Additionally, a small conjunctival lesion suspicious for residual 
or recurrent OSSN was noted in the left eye. The amniotic membrane 
rings were replaced, and he was started on doxycycline 100mg by mouth 
2 times a day and prednisone 40mg by mouth daily. The patient was 
taken to the operating room 3 days later for excision of the conjunctival 
lesion with cryotherapy in the left eye and bilateral amniotic membrane 
placement. The pathology of the conjunctival lesion was determined to 
be squamous cell carcinoma (SCC) in-situ with negative margins (Fig. 3). 
Over the next 2 months, he was treated with serial replacements of 
amniotic membrane rings; the ulcerations slowly began to regress in 
both eyes. Oral prednisone was tapered to 30mg daily and then to 20mg 
daily. However, at a subsequent 2 week follow up visit, a new desce-
metocele was noted in the left eye (Fig. 2). The right eye was fully 
epithelialized with anterior stromal scarring. Prior to this visit he started 
prednisolone acetate 1% drops 4 times a day in each eye on his own 
without our knowledge. The prednisolone acetate drops were immedi-
ately discontinued. Oral prednisone was increased to 50mg daily, 
valacyclovir 1g 2 times a day was started empirically for possible herpes 
simplex virus, and an autoimmune workup was completed to help rule 
out a systemic collagen vascular disease. The evaluation included a 
complete blood count, erythrocyte sedimentation rate, C-reactive pro-
tein, rapid plasma reagin, Sjogren’s Syndrome A and B antibodies, anti 
Jo 1 antibody, anti scleroderma 70 antibody, anti smith antibody, anti 
U1rnp antibody, pANCA and cANCA, rheumatoid factor, antinuclear 
antibody, hepatitis C antibodies. The results were unremarkable. In 
addition, a nasopharyngeal PCR test for SARS-CoV-2 infection was 
negative. A shield was placed, and the plan was made for a penetrating 
keratoplasty. The descemetocele perforated 4 days later and a 7.5mm 
penetrating keratoplasty was done that same day. Histologic examina-
tion of the cornea showed acute focal inflammation, no dysplasia, and 
no bacteria or fungi. At present, the patient is more than 6 months out 
from the transplant surgery and there has been no recurrence of the 
ulcerations (Figs. 1 and 2). There was however a recurrence of the OSSN 

which showed microinvasive SCC in the right eye (Fig. 3). It was treated 
with complete excision and cryotherapy to the margins. 

3. Discussion 

We present a case of a patient with CIN treated with topical 1% 5-FU 
who developed sight-threatening corneal complications. Corneal ulcer-
ation and perforation have been shown to occur only with the higher 
injectable doses (2.5–5mg) used as anti-fibrotics in glaucoma filtering 
surgery.1,2 Furthermore, these severe cases were associated with patient 
comorbidities that impair wound healing such as exposure keratopathy 
and diabetes mellitus. Multiple studies have shown that topical 1% 5-FU 
for the treatment of OSSN is effective and largely safe, without any cases 
of sight-threatening adverse reactions.3–7 

Our workup did not identify any preexisting systemic or ocular 
comorbidities that explain the outcome of our patient. Underlying her-
pes keratitis is a possibility and unfortunately we did not formally test 
corneal sensation or obtain herpes specific laboratory tests. However it 
is a less likely etiology in our patient due to the bilateral ulceration, and 
his lack of atopy.8 

Although our patient claimed to be adherent with the medication 
dosing, there was an unsupervised one month interval during treatment 
due to the 2020 coronavirus crisis which could have resulted in medi-
cation misuse and increased corneal toxicity. Additionally, we observed 
that the corneal complications began and subsequently dramatically 
worsened with the use of topical steroid drops. Neomycin-polymyxin- 
dexamethasone 0.1% was initially prescribed for the 5-FU induced- 
conjunctivitis and was discontinued at the onset of the bilateral 
epithelial defects. The prednisolone acetate 1% was not prescribed by 
us, but the patient had been using it when he progressed to a desce-
metocele. Interestingly we found systemic steroids to be helpful in 
treating the ulcerations and histology of the corneal button confirmed 
that there was acute focal inflammation. The effects of steroids on 
corneal epithelial cells and keratocytes are complex, sometimes 
inducing apoptosis and other times inducing proliferation.9 These dif-
ferences may in part be explained by the route of administration, topical 

Fig. 3. (A and B) Histopathologic exam of left eye 
conjunctival lesion. Inflamed conjunctival mucosa 
with extensive squamous metaplasia and focal 
dysplasia, however no invasive component was seen 
(A). In the areas of high grade dysplasia, the 
neoplastic cells displayed relatively amphiphilic 
cytoplasm with increased nuclear atypism – including 
prominent nucleoli – and brisk mitotic activity (B). (C 
and D) Histopathologic exam of right eye conjunctival 
lesion. (C) Squamous cell carcinoma, characterized by 
keratin pearls, invades into the conjunctival submu-
cosa (C). In the adjacent regions, extensive carcinoma 
in situ was identified which was characterized by 
marked nuclear atypism – including anisonucleosis 
and hyperchromasia – and loss of polarity (D). 
(For all panels: hematoxylin and eosin, scale bar = 50 
μm.).   
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versus systemic. 
Before beginning 5-FU treatment for OSSN we recommend that pa-

tients be carefully assessed for potential comorbidities that could 
contribute to corneal complications, especially in light of the dimin-
ishing use of topical interferon alfa-2b in the United States.10 We also 
recommend strict compliance and patient education when using topical 
chemotherapy, for misuse may result in increased toxicity. Lastly we 
recommend that topical steroids be used with caution in patients being 
treated with topical 1% 5-FU. Future studies are suggested comparing 
5-FU protocols to identify the safest and most effective treatment 
strategy. 

3.1. Patient consent 

The patient verbally consented to publication of the case. 
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