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ABSTRACT Stevens-Johnson syndrome (SJS) and its more
severe variant, toxic epidermal necrolysis (TEN), cause signi -
cant ocular surface damage. The majority of affected patients
develop conjunctival in ammation during the acute phase of
the disease. If intense, this in ammation yields permanent
destruction of the normal mucosal tissue of the ocular surface
and eyelids. Loss of the normal glandular structures leads to
severe dry eye problems and vision loss. Medical treatments
do little to arrest these problems, and repairing the damage
after the acute phase is dif cult, if not impossible. Recently,
the application of cryopreserved amniotic membrane to the
ocular surface during the acute phase of the disease has
shown great promise in limiting the destructive in ammation
and its long-term sequelae. A rationale for this treatment and a
detailed description of the application procedure are provided,
along with practical guidelines for the managing surgeon.
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I. INTRODUCTION
tevens-Johnson syndrome (SJS) is a rare, acute,
exfoliative disease involving the skin and mucous
membranes. The incidence of SIS is approximately
six cases per million persons per year.? It is most com-
monly drug-induced, and it produces a clinical picture
similar to that of an extensive partial-thickness skin burn.
Its effects on the ocular surface can be devastating, leaving
survivors with permanent, severe dry eye problems and
debilitating photophobia. The most severe form of the
syndrome, toxic epidermal necrolysis (TEN), involves over
30% of the body surface and can be life-threatening. TEN is
less common than SJS, with an incidence of approximately
1-2 cases per million persons per year.12
This article will review the ocular manifestations of
SJSand TEN and discuss current management approaches
based on published literature and the authors extensive per-
sonal experience managing such patients at both a regional
burn center and a large childrens hospital.

Il. PATHOPHYSIOLOGY

A. Pathophysiology in the Epidermis

The current understanding of the pathophysiology of
SIS/TEN involves massive apoptosis of keratinocytes within
the epidermis? (not to be confused with keratocytes of the
cornea). It seems that intermediate drug metabolites can
initiate an immune response in susceptible individuals. This
yields an increase in release of Fas-ligand, a type Il transmem-
brane protein that belongs to the tumor necrosis factor (TNF)
family, from peripheral blood mononuclear cells. Elevated
Fas-ligand levels are detectable in the serum of SIS/TEN
patients.* This ligand binds to and activates Fas, which is a
keratinocyte cell surface receptor that initiates apoptosis.*®

Other factors, such as genetic susceptibility® and low N-
acetylating capacity,” may be contributory. Cytotoxic T lym-
phocytes® and multiple cytokines® also seem to have asigni -
cant role in the process. Whatever the mechanism, however,
the end result is widespread apoptosis within the epidermis
that leads to a blistering or scalded-skin appearance.

B. Acute Ophthalmic Pathology
Assigni cant majority of patients with SIS/TEN will have
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ophthalmic pathology.14 In large retrospective studies,
Power et al'® and Chang et al 1 reported ocular involvement
in 69% and 81%, respectively, of patients with SJS, and in
50% and 67%, respectively, of those with TEN. Yip et al
reported acute ocular involvement in 69% of SIS/TEN pa-
tients.’3 Damage to the ocular surface appears to be caused
by apoptosis and necrosis in the epidermal layers, as well
the intense in ammation that can follow. The ophthalmic
pathology mainly involves the conjunctiva, both bulbar and
palpebral, but it can also involve the cornea, lid margins,
eyelashes, and eyelid skin.

Mild cases are manifested by a conjunctivitis, which can
produce localized conjunctival epithelial defects. Ocular
discomfort and photophobia tend to be minimal in such
cases. Severe cases yield a diffuse, destructive in ammation
with pseudomembranous and membranous conjunctivitis.
Discomfort and photophobia tend to be more pronounced
in this situation. The raw surfaces can lead to adhesion
formation between the palpebral and bulbar conjunctiva,
known as symblepharon. The intense in ammation can
destroy goblet cells and accessory lacrimal glands, as well
as the secretory ductules of the main lacrimal gland.* The
normal mucosal structure of the conjunctiva is eventually
replaced by a cicatricial epithelium and subconjunctival
scar tissue.3

The eyelids themselves can also suffer signi cant dam-
age. Contracture of the palpebral conjunctiva can yield
cicatricial entropion. Lid margin in ammation can cause
widespread destruction of meibomian gland ori ces and
the glands themselves.®® Eyelash architecture can also
be affected, resulting in trichiasis and distichiasis. The

abnormally directed lashes can abrade the compromised
ocular surface and lead to discomfort, corneal abrasions,
and corneal ulceration. Keratinization of the lid margins
and palpebral conjunctiva further contributes to discomfort
and corneal damage via blink-related microtrauma to the
corneal epithelium.13

Destruction of the corneal limbal stem cells is perhaps
the most dire consequence of the aforementioned patholo-
gies and can lead to vascularization and thickening of the
corneal epithelium.'? This conjunctivalization of the
cornea, accompanied by the abnormal tear Im, produces
severe visual loss. Additionally, it creates a poor prognosis
for any future corneal transplantation.

Interventions during the acute phase are crucial, as
the long-term sequelae can be dif cult, if not impossible,
to repair. The visual disability that occurs is particularly
cruel, in that it is accompanied by severe, chronic pain
and photophobia.

I1l. MEDICAL MANAGEMENT
A. Systemic Care

The acute systemic complications of SIS/TEN are due to
the widespread loss of skin and mucous membranes, as also
occurs in burn victims. Sepsis and pneumonia can be life-
threatening, with mortality rates approaching 40% in some
series.** Early referral to a facility experienced in the care
of burn patients signi cantly decreases mortality rates.5-19
It is important for the ophthalmologist to educate the ap-
propriate staff in these facilities regarding the need for im-
mediate ophthalmologic evaluation of all SIS/TEN patients.

Supportive care is the only systemic intervention with
proven bene t on mortality. The use of systemic corti-
costeroids and intravenous immunoglobulin (IVIG) has
had varying results and remains controversial.>1012:20-22
Schneck et al retrospectively reviewed data from patients
in France and Germany who were enrolled in EuroSCAR,
a case-control study of mortality risk factors in SIS/TEN
patients. They found that neither IVIG nor corticosteroids
showed any signi cant effect on mortality as compared to
supportive care only, although they did suggest that the
use of corticosteroids merited further study.??> On the other
hand, French reviewed nine non-controlled clinical stud-
ies that analyzed the therapeutic effect of IVIG in TEN.®
Although acknowledging limitations of the studies, he
reported that seven of the nine studies suggested a bene t
of IVIG on mortality.

Multiple case reports and one small case series suggest a
potential bene t of systemic cyclosporine in the treatment
of acute TEN, but no good comparative clinical trial data
exists.23-25 No prospective, randomized controlled studies
for any of these systemic treatments currently exist.

B. Nonsurgical Ophthalmologic Management
1. Topical Medications

The ophthalmologic management of acute SIS/TEN
should focus on infection prophylaxis, adhesion preven-
tion, and minimization of destructive in ammation. Topical
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