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Scleral thinning after eye-whitening surgery
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Abstract: We report the case of a 32-year-old male patient who presented with conjunc-
tival redness after multiple bilateral eye-whitening surgeries. Slit-lamp examination
revealed scleral melting, avascular areas, and demarcation lines in both eyes. Considering
the treatment history and the clinical findings of the patient, we conclude that the removal
of the conjunctiva and Tenon’s layer and use of mitomycin C is not desirable for a healthy
ocular surface.
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Introduction

The conjunctiva is a translucent mucous membrane that covers the inner surface of
the eyelids and sclera and extends to the limbus on the surface of the globe. It plays
a critical role in maintaining the integrity of the ocular surface; also, it serves as the
source of the tear mucous layer' and assists the immunity system.?

With aging, the conjunctiva loses transparency due to keratinization; changes
to these layers include yellowing, browning, pinguecula, or vascularization due
to years of exposure to ultraviolet light, wind, and dust. These changes are not
uniform; they tend to be more pronounced in the interpalpebral fissure, as it is
frequently exposed to the outside environment.

Although we, ophthalmologists, feel that these changes due to aging are normal,
patients may be uncomfortable with them. Hence, they undergo eye-whitening
surgeries in order to whiten and brighten the eye. An eye-whitening surgery
involves the removal of the hyperemic conjunctiva and Tenon’s layer and the
intra-operative application of mitomycin C (MMC) to the bare sclera. This helps in
removing excessive red veins, yellow growths, and areas of brown pigmentation.
In this case report, we present a case of bilateral scleral thinning after multiple
eye-whitening surgeries.

Case report

A 32-year-old Japanese man had chronic severe red eyes, which caused mental
distress. He underwent the first eye-whitening surgery with intraoperative MMC
in 2009. Postoperatively, he was on a steroid taper, antibiotic, and limited 0.02%
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MMC drops (four times a day for seven days). The conjunctiva regrew and covered
the sclera and Tenon’s layer. Cosmesis was improved, but excessive vessels regrew
around the limbus, which was not acceptable to the patient. Hence, he desired a
second procedure that was performed in early 2010. MMC was not applied intra-
operatively. The medications after the second surgery were the same as those after
the first one, including 0.02% MMC drops (four times a day for seven days).

Regardless of the doctor’s warning against the increased risk of scleral melt,
the patient desired further improvement in the perilimbal vessels. Hence, a third
surgery was performed later in 2010, and no intraoperative MMC was applied. The
same postoperative regimen was introduced, and it included MMC, as detailed
above.

The patient first visited us in November 2011 and claimed that he had some
dark areas on the sclera. Slit-lamp examination revealed focal areas of nasal and
temporal scleral melting in the right eye and nasal thinning in the left eye, both
with overlying plaques. In addition, avascular areas and demarcation lines were
observed in the midperipheral regions (Fig. 1). However, prolapsed uveal tissue was
not observed. The anterior chamber and posterior segment were quiet. The opera-
tive record from the surgeon did not indicate whether the area of scleral melting
corresponded to areas of conjunctival regrowth after the second surgery.

Fig. 1. Ocular manifestations after eye-whitening surgery. The areas with scleral thinning can be
observed in the temporal area (A), nasal area in the right eye (B), and nasal area in the left eye (C).
In addition, obvious demarcation lines are seen in the mid-peripheral area (A-D).

The patient claimed that he did not have general diseases. After the first visit,
he did not come back to us for follow-ups in spite of our advice, and we could
not take any investigations like blood tests to exclude autoimmune disorders. His
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uncorrected visual acuity and best spectacle corrected visual acuity were respec-
tively, 0.9 and 1.2 in the right eye, and 1.2 and 1.5 in the left eye. The intraocular
pressure (IOP) was 11 mmHg in the right eye and 13 mmHg in the left eye.

Discussion

In the current case report, we present a complication of scleral melting after
repeated eye-whitening surgeries. Other than this complication, the patient’s eye
function was normal.

Corneo-scleral melt is a severe condition characterized by progressive tissue
thinning that often leads to perforation. It may be initiated by various factors
such as systemic or local autoimmune diseases, chemical or thermal burns, dry
eyes, infections, or previous ocular surgeries. Further, this melting can be caused
by a delayed-onset hypersensitivity response to localized ischemia that involves
the episcleral blood vessels.>* With respect to surgeries, it is reported mostly after
pterygium surgery with bare sclera technique, particularly in cases where adjunc-
tive radiation or chemotherapy is used.*"

MMC acts as an alkylating agent and a potent fibroblast inhibitor, which can
cause irreversible damage to the cell.'®"” In addition, it inhibits the migration of
fibroblasts and the synthesis of collagen, and therefore, affects wound healing.
MMC can be used intraoperatively or postoperatively. Applying MMC intraopera-
tively has several advantages over postoperative MMC therapy. The surgeon can
control medications, which eliminates the risk of misuse of the toxic chemothera-
peutic agent by patients.'®

However, the mechanism involved in corneo-scleral melt remains unclear. The
enzymes produced by polymorphonuclear cells may be involved, leading to the
destruction of collagen and proteoglycans that comprise the stroma.’ %

Chronic hypoperfusion of the anterior ciliary/episcleral arteries may resultin local-
ized/focal anterior segment ischemia and subsequent melting. Neovascularization
is an inhibitor of corneal ulceration,?' possibly through the provision of inhibitors
of the matrix metalloproteinases (MMPs).? Ischemia and hypoxia result in elevated
collagen remodeling in an oxygen-poor environment in the skin; further, unstable
collagen molecules are synthesized along with unregulated MMPs, resulting in
collagen denaturation, defective angiogenesis, weaker skin, and predisposition
to ulceration.?® A similar mechanism may, therefore, occur in the conjunctiva. In
a study conducted using a rabbit model, oxygen therapy was shown to reduce
corneal ulceration.? Therefore, ocular ischemia should be considered as a causative
or contributing factor to the melting and ulceration of the ocular surface.

When the bare sclera technique is performed in a patient with an otherwise
normal ocular surface, epithelialization of the wound area is usually completed
within 7-14 days.?>? The epithelium of the operated area should be intact in order
to prevent scleral melting when MMC is used. To prevent scleral melting, the
conjunctiva overlying technique is generally, but not always, performed.?”?

Considering the findings described above, the patient’s ocular conditions were
not desirable for a healthy ocular surface. In the eye-whitening surgeries, MMC was
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administered and the bare sclera technique was used without conjunctiva covering;
this resulted in ischemia because the regrowth of blood vessels was prohibited. In
addition, MMC was administered both intraoperatively and postoperatively.

Generally, surgical procedures are performed for medical and/or cosmetic
reasons. The results can vary among individuals primarily due to differences in the
healing responses. However, patients’ expectations are set high, which drive them
to undergo repeated surgeries.

Future studies that collect the long-term postoperative follow-up data of such
patients are warranted.
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