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Background: Vernal keratoconjunctivitis (VKC), an allergic disease, has a known associa-
tion with ectatic disorders of the cornea. Pellucid marginal degeneration (PMD) is a bilateral,
asymmetrical, ectatic disorder of the cornea characterized by inferior corneal thinning. We
report a case of sensory exotropia due to PMD in association with VKC.

Case Details: A 19-year old boy with a history of VKC presented with exotropia of the
right eye of 3 years’ duration. His unaided vision in his right eye was 1/60 and in his left eye
it was 6/36. On examination, both eyes had high against the rule astigmatism, which was
more in the right eye. There was exotropia of 15° (40 prism diopter base in) in the right eye
with suppression (Worth four dot test). Corneal examination in both eyes showed inferior
band thinning, 2 mm above the inferior limbus, extending from 4 to 8 clock hours, with
bulging of the cornea just above the thinning. The clinical features were suggestive of PMD,
which was supported by his corneal scans — Atlas, Pentacam, and Optovue. Although he was
undergoing treatment for VKC, the onset of PMD and decrease in vision went unnoticed.
The asymmetric error which was not corrected during the sensitive period of visual devel-
opment led to sensory exotropia.

Conclusion: A child with VKC should undergo regular refraction so as not to miss any
ectatic changes occurring in the cornea. A delay in diagnosing corneal ectasia may negate the
possibility of collagen cross-linking which prevents progression of ectasia. If visual rehabi-
litation is delayed beyond the age of visual maturation, it can lead to strabismus, suppression,
and loss of binocular function.
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Introduction
Vernal keratoconjunctivitis (VKC), an allergic disease which is common in young
children and adolescents, has a known association with ectatic disorders of the cornea,
especially keratoconus.'
with VKC. A study by Cameron et al* showed that the types of ectasia present in VKC
were keratoconus (86.8%), followed by PMD (8%) and keratoglobus (3%).

Pellucid marginal degeneration is a rare, bilateral, asymmetrical, ectatic disorder

Pellucid marginal degeneration (PMD) is rarely associated

of the cornea, which is characterized by thinning of the inferior cornea. It usually
starts later in life and progresses slowly.® It can induce high astigmatism, which, if
left uncorrected during the sensitive period of visual development, may inflict

sensory strabismus and amblyopia.
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Exotropia is the most common form of strabismus.*> It
has sensory implications on visual function but medical
attention is usually sought for cosmetic purposes.® Sensory
strabismus is a less common form of strabismus, the pre-
valence of which has been reported to be 5-9%.’
Temporary or permanent loss of vision in one or both
eyes can lead to sensory strabismus. We report a case of
PMD and sensory exotropia in the background of VKC.
This report aims to emphasize the importance of detailed
history taking and meticulous examination of eyes of
allergic children to reveal associated corneal ectasia
which can lead to decreased vision.

Case Report

A 19-year old boy presented with a desire to have his eyes
aligned. He complained of outward deviation of the right
eye noted for 3 years, which was gradually increasing.
There was no history of diurnal variation, trauma, ocular
surgery, or use of glasses in the past. There was a history
suggestive of recurrent vernal keratoconjunctivitis which
started at the age of 5 years. He was treated with topical
steroids, non-steroidal anti-inflammatory drugs, and mast
cell stabilizer in the past. The patient was right handed but
he was not aware of rubbing his right eye more than his
left eye. At presentation, he was on mast cell stabilisers
and did not complain of itching. There was no family
history of atopy or deviation of eyes. The patient has one
elder brother aged 24 years whose ocular examination
findings were not suggestive of allergy or ectatic disorders
of the cornea. On examination, uncorrected visual acuity
in the right eye was 1/60 and that of the left eye was 6/36.
There was absence of scissor’s reflex on retinoscopy and
refraction showed high against the rule astigmatism in
both eyes. Vision did not improve with refractive correc-
tion of +2DS/-12 DC at 90° in the right eye, whereas the
left eye improved to 6/12 with +0.0 DS/-4.5DC at 90°. The
patient had a normal head posture, and Hirschberg test
revealed 15° exotropia in the right eye with full range of
version and duction movements. Prism base cover test
revealed a 40 prism diopter base in exotropia for near
vision. The right eye was suppressed (Worth four dot
test). There was mild papillary reaction in the upper tarsal
conjunctiva, suggesting the presence of allergic conjuncti-
vitis. On slit lamp examination, there was a band of thin-
ning in the inferior cornea extending from 4 to 8 clock
hours in both eyes. The band of thinning was located
2 mm above the inferior limbus. The cornea just above
the thinning was steep and bulging, which could be

elicited when light was shone to the limbus from the
opposite side (Figure 1). In these figures, a typical cone
shaped bulge (like in keratoconus) was not appreciated in
the light reflex. Central corneal thickness looked normal in
both eyes and there was no striae, scarring, or vasculariza-
tion in either eye. Munson’s sign (conical indentation of
the inferior eyelid margin on down gaze, a feature of
keratoconus) was absent in both eyes. Dilated fundus
examination was normal. These findings were consistent
with corneal ectasia in both eyes, with the right eye more
affected than the left. A rigid gas permeable contact lens
trial could not be done because the corneas could not hold
the lens. With a trial of miniscleral contact lens, vision
improved to 6/9 in both eyes. Corneal scans showed
against the rule astigmatism. A crab claw pattern with
central flattening of the vertical meridian was seen in the
Atlas (Figure 2). In the right eye, the pentacam showed
that the steepest part of the cornea was just below the
thinnest part of the cornea (Figure 3A-F). In the Belin
Ambrosio Display (BAD) map relatively lower BAD D
values were observed, especially in the left eye (Figure 4).
The thinnest part of the cornea was not coinciding with the

Figure | Slit lamp photograph of the right (A) and left (B) eyes. When a slit beam
of light was shown to the limbus from one side, the shape of light reflex seen in the
opposite side indicated steepening of the inferior cornea (white arrows in each
figure) just above the thinning.
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Figure 2 Corneal topography map of the right (A) and left (B) eyes showing a crab claw pattern in axial curvature.
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Figure 4 Belin Ambrosio Display values in the right (A) and left eyes (B). It is showing relatively lower values, especially in the left eye.
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thinnest part of the epithelium in the optovue, especially in
the right eye (Figure 5). All of these findings suggest
PMD.? The right eye was more severely affected, leading
to high myopia and astigmatism. This asymmetric error
went unnoticed and uncorrected during his sensitive period
of visual development, which led to sensory exotropia.

The patient was advised for follow-up for progression
of PMD. If any signs of progression of PMD would be
observed, collagen cross-linking (CXL) would be the treat-
ment plan to halt further thinning and to prevent hydrops
or the need of keratoplasty. For the visual rehabilitation,
the patient was advised to use mini scleral lens. When the
cornea stabilizes (with or without CXL), the patient will be
planned for strabismus surgery.

Discussion

Allergic conditions are common ailments of young chil-
dren and adolescents. Constant eye rubbing leads to
release of cytokine like tear metalloproteinase, interleu-
kin-6, and tumor necrosis factor-alpha, which induces
apoptosis or controlled cell death of stromal keratocytes.
This is the inciting cause of ectasia.” The association of
VKC with ectatic disorders of the cornea has been studied
in various parts of the world. A study by Cameron et al®
showed that the types of ectasia present in the VKC were
keratoconus (86.8%), followed by PMD (8%), and kerto-
globus (3%). In a hospital-based study done in Nepal,
Keratoconus-like topography was present in 11.3% of
VKC." A study from India reported that 6% of VKC
patients had keratoconus.'' Caputo et al'? reported only
0.77% of VKC subjects having topographic changes of
keratoconus in a sub-group of population in Italy.
Literature regarding the association of PMD with VKC is
comparatively scarce. In a retrospective review of cases of
PMD by Sridhar MS,"* 1.7% of PMD cases were asso-
ciated with VKC. Vandana et al'* noted PMD in a 45 years
old male but with atopic keratoconjunctivitis and not
VKC. Screening for ectatic disorders should be performed
promptly whenever an allergic child presents with progres-
sive visual blurring, decrease in best corrected visual
acuity (BCVA) by spectacles, irregular astigmatism, or
with frequent change in glass prescription.

PMD is characterized by inferior thinning of the cornea and
is a rare condition.” It usually starts later in life than keratoco-
nus and has slower progression.’ The average age of presenta-
tion of PMD in general is 34+14 years (range=8—66 years) with
male predominance (77.6%)."*'> In the study done by
Cameron et al’® the age of subjects with PMD and VKC

together ranged from 13 —24 years and the age of onset of
PMD ranged from 10 —14 years. Our patient had onset of
allergic symptoms at the age of 5 years. But the exact age of
onset of decrease in vision is not known to the patient or his
parents. Since vision after scleral lens correction has been 6/9,
onset of PMD could have been after crossing the amblyo-
genic age.

The presence of exotropia associated with ectatic dis-
order of the cornea is also rarely reported in the literature.
There are few reports of exotropia with keratoconus but no
case of PMD has been reported to present with ocular
deviation. Ciftci et al’ reported a case of a boy of 17
years with advanced keratoconus, BCVA of 1/60, and
exotropia of the eye. Sherafat et al® evaluated 350 patients
with keratoconus and found that 20 of them had abnormal
binocular function. Another study by Khan et al'® reported
that six out of 103 patients with keratoconus had abnormal
binocular function and exotropia. These patients may have
developed suppression from uncorrected high refractive
error followed by sensory strabismus.>'® Likewise, in
our patient, poor vision due to high astigmatism, and
long standing asymmetrical uncorrected refractive error
might have led to sensory exotropia. With the miniscleral
lens trial, our patient did not feel any diplopia. This could
be due to suppression of the worse eye. In the study by
Khan et al,'® after correction of the vision of the exotropic
eyes, the subjects felt diplopia, which was later corrected
with strabismus surgery.

Poor socio-economic strata, lack of awareness about
the symptoms, and poor access to higher healthcare facil-
ities could be reasons the patient did not receive any
medical attention or refractive correction prior to consult-
ing us. The benefits of riboflavin and ultraviolet-A induced
CXL are well established for keratoconus to halt the
progression.'” Although there have not been many studies
regarding the role of CXL for treatment of PMD, the
available studies show promising results of CXL in stabi-
lizing PMD.'”'® On this basis, the plan for our patient
would be to perform CXL in either eye if they show signs
of progression. Close follow-up is very important to detect
signs of progression at the earliest. Strabismus surgery
would be needful for a teenager like him for cosmesis
and for diplopia if he would develop any.

Conclusion

Frequent evaluation of vision and refraction as well as
careful examination of the cornea is mandatory in a child
with VKC and, if there is any doubt, screening for ectasia
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of the cornea should be undertaken. The patient party
should be counseled about the importance of regular vision
tests in an allergic child. This should be included in the
protocol of management of VKC. Similarly a child with
sensory exotropia due to high myopic astigmatism at ado-
lescent age with subnormal BCVA should also be evalu-
ated, keeping in mind the possibility of corneal ectasia in
that age group. If any decrease in vision is not detected in
the early years, it can lead to suppression, strabismus, and
loss of binocular function. Also, if corneal ectasia is not
diagnosed in time or if thinness of the cornea reaches
below a threshold value then CXL cannot be done and
its treatment might necessitate keratoplasty, which is more
costly and complex.
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