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Necrotizing anterior scleritis with inflammation (NASI) is a rare form of scleritis
characterized by thinning of the sclera and inflammation of the surrounding tissue. This
condition is also associated with an increased risk of corneal involvement which can
result in vision loss. While autoimmune disorders are present in 30-50% of patients
diagnosed with NASI, on occasion it may occur as a complication of ocular surgery.
Herein, this report reviews the clinical features, etiologies, and management of a rare
case of NASI with peripheral ulcerative keratitis (PUK) secondary to vitreoretinal surgery.

CASE HISTORY

A 73-year-old Caucasian male presented for his initial ex-
amination with complaints of redness, irritation, foreign
body sensation, and light sensitivity in his left eye. He re-
ported these issues had been present for two months and he
denied any associated vision changes. His ocular history in-
cluded monovision LASIK eighteen years earlier and a vit-
rectomy in the left eye one year prior to presentation that
was performed to clear a vitreal hemorrhage that occurred
secondary to vitreous detachment. His medical diagnoses
included sleep apnea, hypertension, bradycardia, hyperlipi-
demia, and osteoarthritis.

Best-corrected visual acuity measured 20/20 in the right
eye and 20/30 in the left. Extraocular muscle testing, pupil
functions and confrontation visual fields were normal in
each eye. Slit-lamp examination revealed a trough of thin-
ning in the left eye extending from the 9 to 11 o’clock
position. The area of thinning was approximately 70% of
the corneal depth. Sodium fluorescein pooling and stromal
staining was noted within the area of thinning with no
seidel sign present. Circumlimbal injection of the scleral
and episcleral vessels of the left eye was apparent with the
greatest injection occurring adjacent to the area of scleral
thinning. A mild anterior chamber reaction was also pre-
sent in the left eye. Anterior segment findings of the right
eye were unremarkable and dilated fundus examination re-
vealed healthy optic nerves, maculae and peripheral retinae
in each eye. No vitreous cells were noted in the posterior
chamber of either eye.

A same day referral was made to a corneal specialist
where the patient was diagnosed with necrotizing anterior
scleritis with inflammation (NASI) and peripheral ulcera-
tive keratitis (PUK) of the left eye. He was initially treated
with 60 milligrams of oral prednisone, topical moxifloxacin
six times per day in the left eye, and copious topical lu-
brication with preservative free artificial tears and oph-

Figure 1. Scleral thinning with visible choroid of the
left eye

thalmic ointment. Punctal plugs were also inserted into
the superior and inferior left puncta. The patient was ulti-
mately tapered off oral prednisone over a six- month pe-
riod and was also started on mycophenolate mofetil, an
oral immunosuppressant agent, which he continues daily
in addition to ocular surface lubrication. Laboratory testing
was performed and included: antinuclear antibodies (ANA),
rheumatoid factor (RF), human leukocyte antigen (HLA-
B27), QuantiFERON-TB Gold Plus (QFT-Plus), hepatitis B
and C titers, antineutrophil cytoplasmic antibodies (ANCA)
and rapid plasma reagin (RPR). As there was no underlying
etiology identified, this presentation was deemed to most
likely be secondary to the vitrectomy that was performed
the previous year. The patient continues to be followed by a
corneal specialist, a uveitis specialist, and a rheumatologist
due to the refractory nature of the inflammation.

In this patient’s case, his condition was difficult to treat
and ultimately resulted in the appearance seen in figure 1
below. The condition has since been stable with his current
treatment regimen.

DISCUSSION

Histologically, the sclera is composed of collagen, elastin
and proteoglycans which make it prone to inflammation.
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The sclera serves as an attachment site for the extraocular
muscles, creates a protective barrier for intraocular struc-
tures and provides resistance to internal pressure fluctua-
tions associated with aqueous and vitreous humor forma-
tion.! Two vascular networks nourish the episcleral and
scleral tissues: the superficial episcleral plexus and the
deep scleral plexus.

Scleritis was initially described in 1702.2 Limited popu-
lation-based studies estimate a prevalence of 10,500 cases
of scleritis in the United States annually with an incidence
of four to six cases per 100,000 persons. Scleritis tends to
occur most often in middle-aged individuals with a mean
onset of 45-60 years of age. Approximately 60% of cases are
diagnosed in women and it is rarely observed in children.
No racial or geographical differences have been identified.2:
3

Scleritis is broadly defined, and diagnosed clinically, by
the extent of inflammation affecting the anterior or pos-
terior segment of the eye. Clinically, anterior scleritis in-
volves inflammation of the sclera from the insertion of
the rectus muscles forward and accounts for approximately
98% of all diagnosis of scleritis.3 Symptoms include mild-
to-moderate pain which worsens with eye movements, pho-
tophobia, tearing and slightly reduced vision. In daylight or
bright illumination, the tissue will exhibit a bluish or vi-
olet hue and the deeper vessels will not blanch with 2.5%
phenylephrine, helping to differentiate milder cases of
scleritis from episcleritis.

Anterior scleritis is classified on the basis of four distinct
presentations (Table 1).3* In contrast, the less frequently
encountered posterior scleritis presents as inflammation
behind the insertion of the rectus muscles and involves the
posterior segment of the eye. The most common symptoms
of posterior scleritis include: periocular pain, headaches,
blurred vision, pain on eye movements and floaters. An-
terior scleritis often occurs concurrently. Fundus examina-
tion may reveal posterior segment complications includ-
ing choroidal folds, serous retinal detachments, optic nerve
head swelling, and macular edema. Diffuse and nodular
forms of posterior scleritis have been identified and can
be differentiated with B-scan ultrasonography, CT scans
or MRI. Due to the involvement of the posterior segment,
there is greater risk for vision loss in cases of posterior scle-
ritis. Less than half of the patients with posterior scleritis
will have associated systemic involvement.5

Necrotizing anterior scleritis is a rare form of scleritis
affecting less than 2% of scleritis patients.6 There are two
broad categories of anterior necrotizing scleritis: necrotiz-
ing anterior scleritis with inflammation and necrotizing an-
terior scleritis without inflammation. Necrotizing anterior
scleritis with inflammation (NASI) is characterized by a red
eye with severe, dull, aching pain. The pain present with
NASI is the most severe of all the subtypes of scleritis.” Pe-
ripheral ulcerative keratitis (PUK) and anterior uveitis are
the two most common inflammatory features encountered
among those diagnosed with NASIL.®

Among the anterior forms of scleritis, NASI has the
greatest likelihood of being associated with systemic dis-
ease. Rheumatoid arthritis is the most common cause of

necrotizing anterior scleritis with and without inflamma-
tion. Granulomatosis with polyangiitis (Wegener granulo-
matosis) is the second most common cause of NASI and
the most common cause of necrotizing anterior scleritis ex-
hibiting corneal involvement.! Approximately 90% of pa-
tients with NASI and corneal involvement will have an un-
derlying systemic disease.” Other systemic etiologies
known to be associated with NASI include: lupus, irritable
bowel disease, psoriatic arthritis, and ANCA-associated
vasculitis. Because of the high association with systemic
disease, patients with a known history of ocular surgery or
trauma must still be tested for underlying systemic causes.3

Patients presenting with NASI without an underlying
autoimmune disease who do have a history of surgery or
trauma should be evaluated for underlying infectious
causes including bacterial, fungal, viral, or parasitic etiolo-
gies. A delayed Type IV hypersensitivity response can occur
secondary to exposed scleral antigens released during oc-
ular surgery or trauma resulting in NASI.? The most com-
mon ocular surgeries associated with NASI are pterygium
surgery (63.4%) and cataract surgery (17.5%).7 Vitreoretinal
surgery is a rare cause of NASI, accounting for only a small
portion of surgically induced cases.

The most common offending organism for infectious
scleritis is Psuedomonas aeruginosa.” Pseudomonas pro-
duces neutrophil-activated collagenases that break down
conjunctival tissue allowing the organism to invade the
deeper tissues.!0 Pterygium surgery is the most common
precipitating cause of infectious necrotizing scleritis due
to the intraoperative use of antimetabolites (mitomycin C)
and beta irradiation. These agents break down the integrity
of conjunctival vessels and subconjunctival tissue leaving
the conjunctiva without epithelium and more susceptible
to bacterial infection.!0 Other reported offending organ-
isms include varicella-zoster virus and Mycobacterium tu-
berculosis.” Risk factors that increase the chance of devel-
oping NASI following ocular surgery include a history of
multiple eye surgeries, surgical trauma, and local ischemia
caused by the surgery. Sixty-three percent of patients who
develop NASI following an ocular surgery will be found to
have an associated autoimmune disorder.!! In these predis-
posed patients, surgery appears to trigger an influx of im-
mune mediators and complexes at the surgical site via epis-
cleral vessels. The onset of scleritis following surgery varies
and can range from one day to many years following the
surgery.’

NASI with peripheral ulcerative keratitis (PUK) has a
poor prognosis for both visual and systemic outcomes as
corneal involvement is usually a sign of uncontrolled sys-
temic disease. Among those with uncontrolled underlying
systemic conditions, the risk of corneal perforation in-
creases significantly. Patients with corneal perforation tend
to have a poor visual outcome, with 65% having vision of
counting fingers or worse. There is also a 24% increased risk
of mortality in cases of scleritis-associated corneal perfora-
tion.” The exact mechanism of PUK development in NASI
is unknown although it has been theorized that an abnor-
mal T-cell response promotes antibody formation and pro-
liferation. The antibodies then allow the development of
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Table 1. Anterior Scleritis Classification34

Types of Anterior Scleritis Clinical Characteristics

e Most common, occurring in 45% to 61% of all cases of anterior scleritis
e Characterized by extensive scleral inflammation and edema with congestion of both the deep and superficial

Diffuse
vascular bed
e Canbelocalized or encompass the entire anterior sclera
e Characterized by the presence of one or more well-defined, tender, immoveable scleral nodules
Nodular e Tends to be associated with more localized scleral edema, inflammation and vessel congestion

e Approximately 20% of cases will progress to necrotizing scleritis

Necrotizing with

. . e Associated pain is often extreme
inflammation

e Characterized by intense inflammation and vascular congestion
e Scleral thinning is marked and can lead to choroidal exposure

e Often associated with underlying collagen vascular disorders
e Inflammation anterior segment is common involving the cornea, ciliary body, or trabecular meshwork

Necrotizing without
inflammation .

e Characterized by the presence of severe, extensive scleral thinning with visible choroid, in the absence of inflam-
mation or any significant symptoms

Often referred to as scleromalacia perforans and most often encountered in patients with rheumatoid arthritis

e Reduced acuity may occur secondary to corneal astigmatism caused by the scleral thinning

immune complexes which cause inflammatory cells to in-
vade the stromal layer creating an infiltrate. The epithe-
lium around these immune complexes becomes compro-
mised and eventually ulcerates. The classic presentation of
PUK is a peripheral corneal crescent-shaped ulceration with
an overlying epithelial defect and infiltrate with overhang-
ing edges. PUK occurs in the periphery of the cornea due
to the amount of vascularization present with circulating
immune complexes.!2 Symptoms of PUK include redness,
photophobia, pain and corneal opacification. Among pa-
tients with PUK resulting in corneal perforation, enucle-
ation may be required.

MANAGEMENT

Establishing an accurate diagnosis of anterior scleritis
(Table 2) is imperative to ensure initiation of appropriate
therapy. Due to the association of necrotizing anterior scle-
ritis with systemic causes, a thorough case history, clinical
examination, and laboratory testing are foundational com-
ponents of identifying any undiagnosed underlying etiol-
ogy (Table 3)

Depending on the extent of inflammation, treatment of
NASI may require an oral non-steroidal (NSAID), an oral
steroid or an immunosuppressive agent. Seventy-percent of
patients with NASI will eventually require more aggressive
immunosuppressive therapy.!> Common immunosuppres-
sive agents include: methotrexate, mycophenolate mofetil,
and azathioprine.3# Mycophenolate reduces inflammation
by inhibiting the proliferation of T and B lymphocytes.l4
In addition to treating NASI, this drug has been shown to
be effective in preventing organ rejection, treating autoim-
mune disorders, and managing recalcitrant uveitis. The
SITE study showed that mycophenolate was superior in
treating ocular inflammation, including scleritis, when
compared to methotrexate and it is currently the first-line
immunosuppressive therapy used when treating scleritis.13

Table 2. Anterior Scleritis Differential Diagnoses?

e Conjunctivitis
o Allergic
o Bacterial
o Viral
o Keratitis
o Bacterial
> Viral (Herpes simplex)
o Fungal
o Interstitial
e Keratoconjunctivitis
o Atopic
o Epidemic
o Superior Limbic
o K.Sicca
e Episcleritis
e Pterygium
e Uveitis
e Toxoplasmosis
e Chronic Lymphocytic Leukemia
e Acute Angle Closure Glaucoma

Another class of medication used in the treatment of
NASI are calcineurin inhibitors. Cyclosporine-A is the best-
known example of a calcineurin inhibitor. In the SITE
study, 52% of patients achieved remission of their scleritis
while taking oral cyclosporine.l3 Topical cyclosporine-A
has also been reported to have been used in the treatment
of NASI with only limited success.

One final class of drugs that is relatively new in the man-
agement of patients with a diagnosis of NASI are referred
to simply as “biologics” and include drugs such as: adal-
imumab, infliximab, etanercept, and rituximab. This class
of medication is commonly used in the treatment of au-
toimmune disorders such as rheumatoid arthritis, Crohn’s
disease, and psoriatic arthritis. Adalimumab and infliximab
have both shown to improve symptoms of scleritis, whereas
Etanercept was not shown to be effective in improving the
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Table 3. Evaluation of Anterior Scleritis3-4

Laboratory Test

Systemic Association

CBC (Complete blood count)

Infectious, inflammation, malignancy

RF (Rheumatoid factor)

Rheumatoid arthritis

ANCA (anti-neutrophil cytoplasmic antibodies)

Wegener granulomatosis

ANA (antinuclear antibodies)

Positive test supports systemic lupus

ACE (Angiotensin converting enzyme) Sarcoidosis
Serum lysozyme Sarcoidosis
Serum uric acid Gout

ESR (Erythrocyte sedimentation rate)

Non-specific (infection and inflammation)

C-RP (C-reactive protein)

Non-specific (elevated in acute stages of inflammation or infection)

RPR (Rapid plasma regain)

Non-specific for syphilis

FTA-ABS (Fluorescent treponemal antibody
absorption test

Specific for syphilis. Used to confirm if non-specific RPR test is positive

Lyme titer Lyme disease
Imaging
Chest x-ray Hilar lymphadenopathy and pulmonary infiltrates with sarcoidosis

MRI, CT, B-scan, OCT

Useful in determining if severe cases of anterior scleritis are associated with
posterior scleritis

symptoms or ocular manifestations of scleritis. Rituximab
was shown to improve scleritis in refractory, non-infective
cases.%

Like scleritis, the treatment of peripheral ulcerative ker-
atitis depends on the underlying etiology. In the majority of
PUK cases, autoimmune disease plays a role. The treatment
of the autoimmune disease with oral corticosteroids or im-
munosuppressive drugs usually results in improvement of
the corneal disease. The use of fourth generation fluoro-
quinolones or fortified cefazolin with fortified tobramycin
may be used in cases in which an infectious etiology is pos-
sible15. Corneal scraping and cytology should be performed
in cases of infectious PUK to tailor topical treatment more
specifically based on the causative organism. The use of ar-
tificial tears and ointment may be of help to lubricate the
eye, promote epithelial healing, and wash out immune me-
diators on the eyel®. Some studies show that an immuno-
suppressive drug like cyclosporine A can also be used. Topi-
cal steroids and topical NSAIDS increase the risk for corneal
perforation and are not widely used in cases of PUK. If
corneal perforation does occur, then surgical options must
be explored including conjunctival resection, conjunctival
flap, lamellar patch flap, amniotic membrane grafting, and
penetrating keratoplasty.Z The use of tissue adhesives can
also be used in the case of perforation, which includes
cyanoacrylate glue or fibrin glue. Cyanoacrylate glue can be
used for corneal perforation less than 3 mm in size, but is
non-biodegradable and can cause side effects including irri-
tation, neovascularization, conjunctivitis, and tissue necro-
sis.14 Fibrin glue must be used in conjunction with amni-

otic membrane graft for adhesion and is biodegradable with
little to no side effects.14

CONCLUSION

It is vital to recognize the clinical signs and symptoms of
NASI as this condition is almost always associated with un-
derlying systemic disease and poses a significant risk for
severe vision loss. A complete medical history and evalu-
ation should occur to determine if these patients have a
history of autoimmune disease, ocular surgery, or ocular
trauma. Surgically induced NASI is most often associated
with cataract surgery and pterygium surgery but can be pre-
cipitated by vitreoretinal surgery in rare instances. Since
the majority of NASI patients have an associated systemic
condition, even patients with a suspected surgical cause
should have laboratory testing performed to rule out poten-
tial autoimmune or infectious etiologies. It is also impor-
tant to look for corneal involvement with NASI as this fur-
ther increases the risk of a poor visual outcome. Peripheral
ulcerative keratitis is the most common corneal condition
associated with NASI and the presence of PUK may not only
lead to a poor visual outcome but can also be a sign of un-
controlled autoimmune disease, increasing a patient’s risk
of morbidity. Prompt recognition of this condition in the
clinical setting is imperative to increase a patient’s odds of
a favorable visual outcome.
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