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Keratoconus in a Case with Scleroderma:
A Rare Coexistence

Sklerodermali Bir Olguda Keratokonus Varlig:
Nadir Bir Birliktelik

ABSTRACT A 50 year-old female admitted to the hospital with the complaint of decreased vision,
burning and grittiness in her eyes. The diagnosis of scleroderma had been made by a rheumatolo-
gist seven years ago. On presentation, her best corrected visual acuity was 8/10 in the right eye and
5/10 in the left eye. Central corneal thickness measured by an ultrasonic pachymeter was 455 mi-
crometer (um) in the right eye and 423 pm in the left eye. Corneal topography showed bilateral cen-
tral steepening consistent with diagnosis of keratoconus. Schirmer tear test (after topical local
anesthetic) was 2 mm/5 minute bilaterally. Break-up time was 1 second bilaterally. Her physical fea-
tures related to scleroderma included tightness of the skin, per-oral puckering and facial telangiec-
tasia of her face as well as flexion contracture on her fingers. This is the first case report in the
literature describing the association of keratoconus with scleroderma. Although scleroderma is usu-
ally associated with increased central corneal thickness, it can also rarely be associated with kera-
toconus like ectatic corneal disorders.
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OZET Elli yagindaki kadin hasta gozlerinde yanma, batma ve gérme azalmasi sikayeti ile hastane-
mize bagvurdu. Yedi y1l énce bir romatoloji klinigi tarafindan skleroderma tanisi almisti. Bagvuru
aninda en iyi diizeltilmis gorme keskinligi sag gozde 8/10 ve sol gozde 5/10 idi. Ultrasonik paki-
metre ile l¢iilen merkezi kornea kalinhig1 sag gozde 455 mikrometre (um) ve sol gozde 423 pum idi.
Kornea topografisinde keratokonus ile uyumlu merkezi diklesmesi mevcuttu. Topikal anestezi son-
ras1 Schirmer testi her iki gozde 2 mm/5 dakika idi. Gézyas: kirilma zamani her iki gézde 1 saniye
idi. Sklerodermanin fiziksel 6zellikleri olarak 6zellikle ytiz bolgesinde cilt sikiligy, yiizde telenjiek-
taziler ve bunun yani sira parmaklarda fleksiyon kontraktiirii mevcuttu. Bu olgu skleroderma ile ke-
ratokonus birlikteligini bildiren ilk olgudur. Skleroderma daha ¢ok artmis merkezi kornea kalinlig
ile bildirilmis olmasina ragmen nadiren keratokonus gibi korneanin ektatik hastaliklari ile de bir-
likte goriilebilir.

Anahtar Kelimeler: Keratokonus; skleroderma, sistemik

cleroderma or systemic sclerosis (SSc) is a chronic multi-system dis-
order predominantly affecting the skin, musculoskeletal, gastroin-
testinal, pulmonary and renal systems.!

Corneal involvement in SSc is rare. Filamentous keratitis, exposure ker-
atitis (secondary to lid changes), peripheral ulcerative keratitis, pellucid
marginal degeneration and increase in the central corneal thickness (CCT)
have all been reported to be associated with SSc.?>

Keratoconus is a progressive non-inflammatory corneal ectasia. It is a
bilateral and asymmetric corneal disease characterized by localized corneal
thinning that leads to protrusion of the thinned cornea.®
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In this paper we describe a patient with SSc
and keratoconus. To our knowledge, in the litera-
ture there is no other case report that describes
presence of keratoconus in patients with SSc.

I CASE REPORT

A 50 year-old female admitted to the hospital with
the complaint of decreased vision, burning and
grittiness in her eyes. The patient had been fol-
lowed for seven years by her rheumatologist with
the diagnosis of SSc. On presentation, her best cor-
rected visual acuity was 8/10 in the right eye and
5/10 in the left eye. Manifest refractions were
+0.50 (+1.50098) diopter (D) in the right eye and -
0.50 (-2.50a170) D in the left eye. Keratometry val-
ues were 49.47x93° D, 47.18a3° D in the right eye;
53.59a86° D, 50.15176° D in the left eye. White to
white cornea diameter was 11.79 mm in the right
eye, 11.75 mm in the left eye. “Scissors” reflex was
present in both eyes on retinoscopy. Slit lamp ex-
amination revealed normal conjunctival fornices,
clear corneas with no evidence of inflammation,
vascularization or ulceration. There wasn’t Vogt’s
stria, Fleischer ring and apical scar. There was no
history of eye surgery or inflammatory eye disease.
Corneal sensation was intact bilaterally. Intraocu-
lar pressure measured with Goldmann applanation
tonometry was 17 mmHg bilaterally. Minimal nu-
clear sclerosis of the lens was present in both eyes.
Fundus examinations of both eyes did not reveal
any pathology. CCT measured by an ultrasonic
pachymeter was 455 micrometer (um) in the right
eye and 423 um in the left eye. Schirmer tear test
(after topical local anesthesia) was 2 mm /5 minute
bilaterally. Break-up time was 1 second bilaterally.

Corneal topography (Keratron Corneal Ana-
lyzer, Optikon, Italy) showed bilateral central
steepening of the cornea consistent with the diag-
nosis of keratoconus (Figure 1).

Her physical features of scleroderma included
tightness of the skin, per-oral puckering and facial
telangiectasia of her face as well as flexion con-
tracture on her fingers (Figures 2a-b). The com-
puterized visual field test and fundus angiography
were within normal limits.
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For her dry eye symptoms, patient was pre-
scribed non-preserved topical lubricants. The pa-
tient was offered hard contact lenses but she did not
accept to use lenses, so that glasses were prescribed.

I DISCUSSION

Scleroderma or systemic sclerosis (SSc) is a chronic
multi-system disorder predominantly affecting the
skin, musculoskeletal, gastrointestinal, pulmonary
and renal systems. Although the exact etiology is
unknown, recent evidence suggest that immune
activation plays a pivotal role in the pathogenesis.!
The most apparent clinical features of SSc are Ray-
naud’s phenomenon and dermal thickening with
attachment of the skin to underlying tissues, which
is manifested by taut skin, pursed lip, mask-like
face and tapering of the digits.?

The most common ocular findings of SSc in-
clude keratoconjunctivitis sicca, shallow conjunc-
tival fornices, thickening and tightness of the
eyelids and occlusive choroidal vascular disease.'
The most frequent ocular manifestation of SSc is
keratoconjunctivitis sicca, which has been reported
to be present in 37-79% of patients.’”* Depending
on its severity, keratoconjunctivitis sicca can be
present with mucous strands in the precorneal tear
film, superficial keratopathy, punctate keratopathy
or filamentary keratitis.>’ In the presented case, the
tests revealed dry eye, but mucous filaments, su-
perficial and filamentous keratitis were not present
in the biomicroscopy.

Type I collagen is the major component in the
cornea, comprising about 68% of the dry weight of
the cornea. In addition, collagen types III, V, VI,
XII, and XIV have all been detected in the corneal
stroma.'” The cornea is particularly vulnerable to
collagen vascular diseases due to its collagen com-
position and relation to the rich vascular supply of
the conjunctiva and episclera.? Peripheral corneal
thinning is the result of obliterative microangiitis
from deposition of immune complexes in the lim-
bal vasculature, especially in the setting of scleral
inflammation. Collagenases and proteases, released
by infiltrating leukocytes and activated stromal
keratocytes, degrade stromal collagen.?
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FIGURE 1: Corneal topography showing bilateral central steepening of the comea.

FIGURE 2a: This picture shows flexion contractures of the fingers.

Corneal involvement in scleroderma is rare. Pe-
ripheral corneal thinning associated with sclero-
derma is more often inflammatory and ulcerative.
Filamentous keratitis, exposure keratitis (secondary
to lid changes) and peripheral ulcerative keratitis
have all been reported to be associated with SSc.>1!
Extracellular matrix overproduction by fibroblasts
is the hallmark of SSc. Activated fibroblasts over-
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FIGURE 2b: This picture shows per-oral puckering and facial telangiectasia.

produce extracellular matrix proteins, such as col-
lagen type I, III, V, VI and VII, tenascin, proteo-
glycans, fibronectin, laminin and fibrillin-1.
Ultrastructural studies showed collagen fibrils were
increased in histopathology of SSc.'” Two studies
found statistically significant increased CCT in pa-
tients with SSc compared to matched controls.>!!

However two studies showed no difference in CCT
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of patients with SSc compared to matched con-
trols.'*!* They concluded that this phenomenon
may be due to medical treatment of the sclero-
derma patients. So this issue remains unclear if the
CCT of SSc patients are affected in the disease
process.

Corneal ectasias, such as pellucid marginal de-
generation (PMD) in a SSc case have been reported
in the literature.? PMD is a non-inflammatory pe-
ripheral corneal thinning and it is not associated
with signs of inflammation, vascularization or in-
filtrates. Corneal topography typically shows flat-
tening in the vertical meridian with marked
steepening inferiorly below the site of thinning
that extends into the infero oblique meridian.? In
contrast, the thinning in keratoconus occurs at the
apex of conical shape, corneal protrusion and the
steepening is the greatest at the apex of the cone
and reduces concentrically towards the periphery,
as with this case (Figure 1). It has been suggested
that PMD and keratoconus may be different man-
ifestations of the same etiological factor.”

In 1953, Agatston reported a case describing
retinopathy in a SSc patient.'® He claimed that scle-
roderma may also be associated with other eye
disorders including keratoconus. However no asso-
ciation of scleroderma with keratoconus was re-
ported in the literature yet. To the best of our

knowledge, our case is the first report in the litera-
ture presenting keratoconus in a scleroderma patient.

In conclusion, keratoconus can be associated
with scleroderma. Since scleroderma is usually as-
sociated with increased central corneal thickness,
in this first report in the literature, we presented
the rare association of scleroderma with kerato-

conus.
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