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Purpose: To report a case of delayed-onset bilateral scleral thinning and calcium deposition 

following a cosmetic ocular-whitening procedure (I-BRITE®). 

Methods: A 33-year-old male patient with a history of right-sided ptosis repair and left-sided 

anterior uveitis had previously undergone bilateral I-BRITE treatment for chronic conjuncti-

val hyperemia. Four years after the procedure, the patient was referred to our institution with 

bilateral scleral thinning and overlying calcific depositions. A literature review was performed 

through PubMed from 1980 through 2014 using the search terms ‘cosmetic’, ‘ocular’, ‘conjunc-

tivectomy’, ‘regional conjunctivectomy’, ‘I-BRITE’, ‘eye-whitening’, ‘scleritis’, ‘necrotizing 

scleritis’, ‘anterior uveitis’, ‘mitomycin C’, ‘5-fluorouracil’, and ‘bevacizumab’, along with 

associated cross-referencing from relevant articles.

Results: Examination of the patient revealed bilateral necrotizing scleritis within the nasal 

region of both eyes. Calcified plaques were also present within the areas of scleromalacia, 

along with epithelial defects demonstrated with fluorescein staining. Although evidence of 

previous intraocular inflammation was apparent within the left eye, there were no active signs 

of inflammation evident within either eye on initial presentation. Complication rates reported 

in the literature include: scleral thinning (1.8%), calcific plaque formation (2.9%), fibrovascular 

proliferation (13%), diplopia (1.2%), elevation of intraocular pressure (4.2%), and recurrence 

of conjunctival hyperemia (2.1%).

Conclusion: Cosmetic ocular whitening procedures have an attendant high complication 

rate, and have been associated with several adverse postoperative complications, which have 

in turn generated several reservations regarding the veritable benefit of the procedure. Many 

postsurgical complications may demonstrate delayed apparition, varying from several months 

to several years after primary surgical intervention as in the case reported here. 

Keywords: necrotizing scleritis, scleromalacia, cosmetic ocular whitening

Introduction
Cosmetic eye-whitening procedures for the treatment of chronic conjunctival hyperemia 

have recently become a topic of interest due to accumulating evidence of severe post-

operative complications associated with their practice.1,2 A large proportion of patients 

have undergone the so-called regional conjunctivectomy procedure in South Korea, 

along with many patients in the US who have undergone a similar procedure known as 

I-BRITE® (Boxer Wachler Vision Institute, Beverly Hills, CA, USA). Each respective 

procedure entails resection involving significant amounts of bulbar conjunctiva with or 

without resection of Tenon’s capsule components within the nasal and temporal regions 

of the palpebral fissure, with concomitant intraoperative and postoperative mitomycin 

C (MMC) administration topically, subconjunctivally, or both.1 There are a multitude of 
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worrisome postoperative complications that have been reported 

in association with these procedures, including, but not limited 

to: scleral thinning with or without calcified plaques, diplopia 

induced by fibrovascular growth, necrotizing scleritis, and 

elevated intraocular pressure (IOP).1,2 Herein, we report a case 

of bilateral scleral thinning with associated calcified plaque 

formation in a patient who had undergone a cosmetic eye-

whitening procedure 4 years prior to presentation.

Methods
A chart review of a single patient who received a cosmetic eye-

whitening procedure at an outside institution was performed. 

Medical records detailing preoperative, intraoperative, and 

postoperative findings were obtained from outside providers. 

Information including, but not limited to, preoperative signs 

and symptoms, intraoperative procedure, patient demograph-

ics, visual acuity, medication regimen, complications, and 

postoperative complication–related therapy were obtained 

through the record review.

A thorough examination was performed, including 

quantification of best corrected and uncorrected visual acu-

ities, measurement of IOP, and slit-lamp and dilated fundus 

examinations, and slit-lamp photography. Histopathologic 

analysis was also performed.

A literature review was performed through PubMed 

from 1980 through 2014 using the search terms ‘cosmetic’, 

‘ocular’, ‘conjunctivectomy’, ‘regional conjunctivectomy’, 

‘I-BRITE’, ‘eye-whitening’, ‘scleritis’, ‘necrotizing scleri-

tis’, ‘anterior uveitis’, ‘mitomycin C’, ‘5-fluorouracil’, and 

‘bevacizumab’, along with associated cross-referencing from 

relevant articles. As a result of various inter-investigational 

discrepancies associated with reported complications, aggre-

gation of patients (rather than total eye quantity) was used 

for quantitative analysis. 

Case report
A 33-year-old male with a previous history of chronic 

conjunctival hyperemia and past surgical history of right-

sided congenital ptosis repair at age 5 years and bilateral 

cosmetic eye-whitening procedure was referred to our 

institution for evaluation and management of bilateral 

scleral thinning. During the patient’s previously performed 

cosmetic procedure, subsequent to conjunctival excision, 

unilateral cauterization of the left eye was required to achieve 

hemostasis. Intraoperative 0.02% MMC was also adminis-

tered topically to the nasal conjunctivae of each eye for a 

duration of 1 minute. This was then followed by injection 

of 5-fluorouracil and bevacizumab into the remaining 

conjunctiva. Postoperative topical 0.02% MMC was addi-

tionally prescribed four times per day for 7 days. 

Three weeks prior to presentation at our institution, 

the patient was treated with topical moxifloxacin for an 

episode of conjunctivitis within the left eye. During a 

follow-up visit, the patient developed anterior uveitis for 

which topical steroids were prescribed; despite this treat-

ment, the inflammation did not resolve. At this point, the 

patient was then referred to our quaternary care facilities 

for further evaluation. On initial presentation, the patient 

did not have any associated pain or other ocular symptoms, 

and demonstrated uncorrected visual acuity of 20/30 in the 

right eye and 20/70 in the left eye; tonometric evaluation 

was not performed. Slit-lamp examination revealed bilateral 

nasal scleral thinning and corresponding regional scleral 

avascularity, which was more prominent in the left eye. 

Associated overlying calcific plaque formation and promi-

nent accompanying epithelial irregularities visualized with 

fluorescein staining were also present (Figures 1 and 2).  

Figure 1 Photograph of nasal scleral thinning with overlying calcified plaques  
of the right eye. 
Note: Fluorescein staining.

Figure 2 Photograph of nasal scleral thinning and overlying calcific plaques of the 
left eye. 
Note: Significant fluorescein staining.
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Bilateral pronounced enlargement of nasal and temporal 

limbal vessels was observed, along with unilateral accu-

mulation of pigment on the anterior lenticular capsule and 

detached synechiae within the left eye. Despite this find-

ing, there were no signs of active anterior uveitis detected 

on examination. Although there was high suspicion that 

these findings were attributable to the patient’s previously 

performed eye-whitening procedure, a full immunologic 

work-up was initiated (Antinuclear Antibodies (ANA), 

Perinuclear Anti-Neutrophil Cytoplasmic Antibodies 

(P-ANCA), Cytoplasmic Anti-Neutrophil Cytoplasmic 

Antibodies (C-ANCA), Angiotensin-Converting Enzyme 

(ACE), Rheumatoid Factor (RF)) to exclude any potential 

immunologic etiologies. The patient was prescribed 100 mg 

doxycycline orally and 1,000 mg ascorbic acid orally to 

be taken twice per day, and 3.5 g erythromycin ointment 

to apply nightly, along with aggressive administration of 

lubricating ointment, preservative-free artificial tears, and 

autologous serum tears. The moxifloxacin was stopped.

Following the patient’s initial visit, immunologic panel 

results did not demonstrate atypicality. The left-sided calcific 

plaques were removed at the slit lamp and transported to ocu-

lar pathology for further analysis (Figure 3). Histopathologic 

analysis along with hematoxylin and eosin (H&E) as well as 

alizarin red stains confirmed the presence of calcium amongst 

regular scleral collagen lamellae. Considerable subjective 

relief of ocular irritation occurred after plaque removal, as a 

result of conjunctival re-epithelialization. This was performed 

3 weeks after presentation. Serum tears were continued, and 

all epithelial defects resolved with continual aggressive uti-

lization of preservative-free artificial tears and ointment over 

a 6-week period. During the patient’s last visit, the bilateral 

scleral thinning remained unchanged. This patient will con-

tinue to be followed closely for the foreseeable future and may 

eventually require amniotic membrane transplantation and/or 

tectonic graft placement in the event of regression.

Discussion
Methodology associated with each respective cosmetic 

eye-whitening procedure (regional conjunctivectomy and 

I-BRITE) involves dissection and excision of the greater 

portion of conjunctiva/Tenon’s capsule segments along with 

associated vasculature within the palpebral fissure. Varying 

combinations of 5-fluorouracil (specific to I-BRITE), bevaci-

zumab, and 0.02% MMC either topically or subconjunctivally 

are administered intraoperatively with the stated objective of 

preventing excessive scar formation and recurrent vascular 

neogenesis. Postoperative administration of 0.02% MMC is 

then prescribed to be used four times daily for a period of 

2–7 days contingent on preexisting thickness of the resected 

conjunctival tissue.1 Bevacizumab is used routinely during 

I-BRITE, and had been recently implemented during perfor-

mance of regional conjunctivectomy, with 350 out of 1,713 

patients having received the drug in a recent study.2

Cosmetic ocular-whitening procedures have been 

associated with complication rates as high as 82.9%.2 

Postoperative complications demonstrate a high degree 

of variability with respect to subtype, severity, latency 

interval, and management technique (Table 1). Collec-

tive incidence of complications previously reported in the 

literature include: scleral thinning (1.8%), calcific plaque 

formation (2.9%), fibrovascular proliferation (13%), diplo-

pia (1.2%), elevation of IOP (4.2%), and recurrence of 

conjunctival hyperemia (2.1%) (Table 2). Elevation of IOP 

has been attributed to prolonged use of postoperative topi-

cal corticosteroids, specifically fluorometholone acetate.1 

Other reported complications include lymphangiectasis 

(0.1%), extraocular muscle fiber exposure (0.04%), dry 

Figure 3 Calcified plaque of the superficial sclera following cosmetic ocular whitening.
Notes: Histopathologically, the tissue demonstrates dense regular lamellae of collagen, consistent with superficial scleral tissue. (A) H&e staining reveals deposition of an 
amorphous granular material consistent with calcium (white arrow). (B) Alizarin red stain confirms the presence of calcium (black arrow). 
Abbreviation: H&e, hematoxylin and eosin.
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Table 1 A list of postoperative complications and associated interventions from cited publications that discuss an eye-whitening procedure

Postoperative complications Intervention

Rhiu et al4 Conjunctival epithelial defects (22) Artificial tears
Scleral thinning (21) Conjunctival flap operation
Calcified plaques (19) Lubricants and/or surgical removal
Fibrovasculiar proliferation (15) Adhesiolysis
Chronic dysfunctional tear syndrome (11) Artificial tears
Avascular sclera (10)
Abnormal vessel growth (5)
Lymphangiectasis (3) incision and drainage
Diplopia (9) Prism lenses and/or strabismus surgery

Kim et al1 Elevated IOP (98) Medical management
Granuloma (153*) Steroids and/or excision
Decreased vision (43)
Pigment deposition (96*) electrocauterization
Scleral calcification (70*’) Surgical removal and grafting
Diplopia (9) Adhesiolysis or strabismus surgery

Leung et al5 Avascular sclera (1)
Conjunctival epithelial defects (1) Artificial tears
Scleral calcification (1)
Scleral thinning (1) Cyclosporine and medroxyprogesterone acetate

Lee et al2 Fibrovasculiar proliferation (751)
Scleral thinning (75)
Scleral necrosis (1)
Scleritis (3)
Scleral calcification (107)
Diplopia (61)
Strabismus (26)
Elevated IOP (225)
Glaucoma (14)
Cataract (4)
Symblepharon (1)
Adhesions (33)
Pigment deposition (108)
Keratitis (21)
Chronic dysfunctional tear syndrome (555)
Ocular hyperemia (530)
Granuloma (326)
Ocular discomfort/pain (315)
Conjunctivitis (32)
Decreased visual acuity (72)
Increased eye secretions (304)
Subconjunctival hemorrhage (118)
Inflammation (12)
Corneal edema (7)
Retinal degeneration (1)

Shin et al6 Discomfort (1 ) Antibiotics/artificial tears
Scleral thinning (1) Antibiotics/artificial tears
Scleral calcification (1) Antibiotics/artificial tears
Conjunctival epithelial defects (1)

Kwon et al7 Scleral calcification (11) Surgical removal/conjunctival flap placement
vo et al8 Conjunctival epithelial defects (9) Autologous serum, hyperbaric oxygen, or surgical removal/AMT

Scleral thinning (9) Topical antibiotic and corticosteroid with or without patch graft
Scleral calcification (6) Surgical removal or observation
Infectious scleritis (3) Topical antibiotic and corticosteroid, tarsorrhaphy for ulcerations
Limbal stem cell damage (2)
Endophthalmitis (1) intravitreal antibiotics
Diplopia (1) Prism lenses

Notes: All numerical values in parentheses refer to the number of patients within each study who exhibited a particular finding. Values containing an asterisk (*) are an 
exception; these values correspond to the total number of ocular regions (eg, nasal sclera or superior sclera) that experienced an associated complication (total number of 
ocular regions: 1,815). Blank regions denote unknown/undisclosed information related to each study-associated complication. 
Abbreviations: AMT, amniotic membrane transplantation; iOP, intraocular pressure.
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Table 2 Collective incidence of complication type

Complication Incidence

Fibrovascular proliferation 13%
elevated iOP 4.2%
Calcified plaques 2.9%
Ocular hyperemia 2.1%
Scleromalacia 1.8%
Transient visual reduction 1.8%
Diplopia 1.2%
Conjunctival epithelial defects 1%
Avascular sclera 0.9%
Chronic dysfunctional tear syndrome 0.6%
Abnormal vessel growth 0.2%
Lymphangiectasis 0.1%
Retinal degeneration 0.04%
Extraocular muscle fiber exposure 0.04%

Note: extracted information was taken from all known published studies involving 
cosmetic eye-whitening procedures (sample size: 2,345 patients).
Abbreviation: iOP, intraocular pressure.

eye (0.6%), chronic conjunctival epithelial defects (1%), 

decreased vision (1.8%), granuloma formation, and corneal 

ulceration.1–3 In 2011, the Korean Ministry of Health and 

Welfare issued an order for discontinuation of the regional 

conjunctivectomy procedure,2 and the American Society of 

Cataract and Refractive Surgery issued a clinical alert in 

March 2014 recommending use of alternative procedures 

for treatment of conjunctival hyperemia.3 

To date, reported cases of necrotizing scleritis and other 

complications resulting from ocular-whitening procedures 

have taken place shortly following the procedure, up to an 

observed period of nearly 4 years.1–8 Within larger case series 

reports, average onset of diplopia and granuloma following 

initial cosmetic surgical intervention have been observed to 

occur with relative rapidity; ensuing after 1.6 and 2 months, 

respectively.1,4 Kwon et al documented a case series of patients 

with scleral thinning and calcification, some of whom showed 

similarities to the patient currently being discussed, that were 

first treated for complications anywhere from 12–36 months 

after surgery.7 However, the date of their initial presentation 

was less well-described. All generally associated postopera-

tive complications have been reported to occur predominantly 

within the first 4–12 months following surgery.1,2 Interestingly, 

our patient presented 4 years after his performed procedure, 

denoting to our knowledge, one of the most protracted docu-

mented latency intervals associated with this procedure.

In addition to creating a predisposition for the develop-

ment of necrotizing scleritis/infectious scleritis,9,10 MMC 

has been known to cause scleral ulcerations/calcifications, 

corneal edema, limbal stem cell deficiency, and iritis, with 

a highly variable postoperative onset of symptoms, ranging 

from days to years.11–22 MMC is an alkylating agent that 

covalently crosslinks DNA, and leads to the inhibition of 

DNA, RNA, and protein synthesis.23 It follows that regions 

of the ocular surface that have been exposed to MMC will 

therefore experience protracted wound healing along with 

impaired revascularization, particularly with intraopera-

tive addition of bevacizumab (a recombinant humanized 

monoclonal antibody prohibiting interaction of vascular 

endothelial growth factor-A with its associated receptors). 

Areas of avascularity in regions exposed to intraoperative 

and postoperative MMC during pterygium excision have 

been observed to persist for longer than 7 years post-

operatively.24 In addition, a decreased density of goblet 

cells within affected conjunctival regions has also been 

documented.21 By virtue of the normal physiologic relative 

avascularity of the sclera, it is solely dependent on the adja-

cent blood supply provided by the choroidal and episcleral 

vessels.25 Disruption of this crucial vascular network can 

result in necrosis of scleral tissue accompanied by a pro-

spective possibility for several catastrophic consequences. 

Development of ischemic sclerae as a postoperative com-

plication of cosmetic eye-whitening procedures is thought 

to constitute the underlying etiology for the resultant ocular 

morbidities (conjunctival epithelial defects, scleral thinning/

plaque formation, fibrovascular adhesions) that have been 

documented in postoperative patients.4 Indeed, regions of 

avascularity typify associated pathological alterations that 

were observed within our patient, as well as other previ-

ously recognized cases of scleromalacia.5,6 Intraoperative 

cauterization with resultant injury to episcleral vessels 

will undoubtedly result in a certain degree of vascular 

compromise within the immediate subjected area. It has 

been logically inferred that performance of intraoperative 

cauterization will likely result in increased probability of 

vascular impotence, resulting in scleral ischemia.1,6 Notably, 

our patient received intraoperative unilateral cauterization 

within the left eye, which correlates with the increased 

severity of scleral thinning observed. On account of the 

collective antiproliferative augmentative effects resulting 

from combined use, use of intraoperative 5-fluorouracil  

(an antimetabolite that disrupts function of RNA and DNA), 

bevacizumab, and MMC should be avoided, especially after 

instances of required intraoperative cauterization. Avoidance 

of postoperative MMC is also recommended due to resultant 

prolonged wound healing associated with its use. 

After definitive exclusion of autoimmune and infec-

tious etiologies, an appropriate therapeutic approach can be 

instituted. Therapeutic options for noninfectious, nonim-

munologic causes of necrotizing scleritis vary depending 

upon severity and progression. Conservative treatment may 
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be instituted at the clinician’s discretion for a discrete period 

of time to monitor for signs of regression or progression.  

We initially recommend calcific plaque removal for facili-

tation of re-epithelialization. This may aid in significant 

improvement of symptoms, sparing the patient from undergo-

ing unnecessary surgical intervention. Application of ethyl-

enediaminetetraacetic acid (EDTA) may also be an option for 

treatment of calcific plaques. However, the authors have no 

experience with it. Implementation of autologous serum tears 

may also be considered, especially for cases demonstrating 

recalcitrance of conjunctival epithelial defect resolution. In 

more severe cases, additional treatment options available for 

utilization include placement of amniotic membrane grafts, 

autologous conjunctival flaps, or simultaneous placement of 

both.7,8,26–29 Other forms of tissue media available for scleral 

surface repair include sclera, cornea, pericardium, fascia lata, 

dermis, and cartilage.29–37 

After initiation of treatment, close patient follow-up 

should be continued for a prolonged period of time to moni-

tor for progression or recurrence of symptoms. This specific 

population of postoperative patients remains at significant 

risk for potentially catastrophic postoperative complica-

tions several years following initial surgical intervention.  

It is of particular importance that a thorough surgical his-

tory is obtained from every patient in order to anticipate and 

properly manage any of several ensuing sequelae that may 

later occur.

Conclusion
Cosmetic ocular whitening procedures such as regional conjunc-

tivectomy and I-BRITE have exhibited exceedingly high rates of 

complications. Varying combinations of topical or subconjuncti-

val MMC, 5-fluorouracil, and/or bevacizumab can cause regional 

avascularity, which may lead to scleral thinning and calcific 

plaque deposition, in addition to several other concerning ocular 

findings. Despite this, some variation of these procedures likely 

does have a place in ocular surgery. More work needs to be done 

in order to determine which combinations of the abovementioned 

medications achieve an acceptable safety profile. Physicians are 

encouraged to follow these patients closely, particularly during 

the first few postoperative months, to monitor for abnormalities 

that may develop. Correspondingly, sustained physician–patient 

correspondence is imperative, as complications may occur  

4 or more years after surgery.
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