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Abstract

Purpose: To report a rare case of bilateral circumscribed posterior keratoconus in microcornea associated with
unilateral irido-fundal coloboma.

Method: A case of bilateral circumscribed posterior keratoconus associated with unilateral irido-fundal coloboma
presented to us with complaints of diminution of vision in both eyes since birth. The patient had undergone renal
transplant for end stage renal disease secondary to chronic glomerulonephritis. Anterior segment examination
including anterior segment optical coherence tomography, fundus evaluation and Scheimpflug imaging was done to
confirm and document the findings of bilateral posterior keratoconus and irido-fundal coloboma.

Results: The diagnosis of bilateral posterior keratoconus was made by typical clinical findings and anterior
segment optical coherence tomography. Thinning of posterior curvature of cornea was found on slit lamp
examination and was confirmed on anterior segment optical coherence tomography (A/S OCT). Since the thinning
was localised, diagnosis of bilateral circumscribed posterior keratoconus was made. Unilateral irido-fundal coloboma
was documented on anterior segment and fundus photography.

Conclusions: This is the first case report documenting bilateral circumscribed posterior keratoconus along with
unilateral irido-fundal coloboma. Further studies are required to look for any association between these two diseases

and of these diseases with other ocular as well as systemic anomalies.
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Introduction

Posterior keratoconus is a rare ectatic corneal disorder characterised
by non-inflammatory thinning of the cornea. It is usually a
developmental disorder but some case reports have mentioned trauma
as a possible cause of posterior keratoconus too [1]. The thinning of
the cornea leads to characteristic cone-like protuberance of the
posterior cornea. It is an unusual abnormality of the cornea generally
classified as one of the anterior chamber cleavage anomalies [2].
Posterior keratoconus can occur in two forms, generalised or localised,
depending upon the curvature of posterior cornea. The generalized
posterior keratoconus, also called as keratoconus posticus generalis, is
characterized by regular increase of the curvature of the entire
posterior cornea. In localised type of posterior keratoconus, also called
as keratoconus posticus circumscriptus, there may be single or more,
central or paracentral areas of posterior excavation [3]. Corneal stroma
remains clear in the generalised posterior keratoconus, whereas,
localised stromal opacities, which may be full thickness, may be
present over the ectatic area of the posterior surface in the localised
type of posterior keratoconus [4].

Posterior keratoconus is characterised by moderate and non-
progressive visual loss due to lack of involvement of anterior corneal

surface [5].Visual loss in this disorder is due to stromal scarring,
amblyopia or any co-existing ocular disease [6].

Ocular coloboma is a malformation due to faulty closure of the
embryonic fissure, in which there is absence of part of or an entire
ocular structure, and may affect iris, ciliary body, choroid, optic nerve
or all of the above [7-9].

We did not find any case report of bilateral posterior keratoconus in
microcornea which is associated with unilateral coloboma of iris and
fundus and we are the first to report such findings.

Material and Methods

A 34-year-old male presented to us with complaints of diminution
of vision in both eyes. The decrease of vision was noted to be more in
the left eye and was present since childhood. The patient also
complained of inward deviation of left eye. He is a known case of type
II diabetes mellitus for the past 5 years and hypertensive since 7
months. He was also diagnosed with chronic glomerulonephritis in the
past which had progressed to end stage renal disease. He underwent
renal transplant 7 months back. Best corrected visual acuity in the
right eye was 20/100 and 20/400 in the left eye. Intraocular pressure by
non-contact tonometer was 16 mm of Hg in the right eye and 14 mm
of Hg in the left eye. Left eye had 15 degrees of esotropia on
Hirschberg’s test. Anterior segment examination on the slit lamp
showed the presence of microcornea (corneal diameters of 10.5 and 10
in the horizontal and vertical meridian respectively), with localized
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corneal haze involving central and paracentral cornea in both eyes
along with iris coloboma in the left eye (Figures 1A and 1B). Magnified
slit examination of the cornea showed indentation and central
thinning in the posterior curvature of cornea of both eyes suggestive of
posterior keratoconus (Figures 1C and 1D). Since the thinning was
localised, circumscribed posterior keratoconus was diagnosed. Right
eye was associated with refractive error of +2.50 DS and left eye with
astigmatic error of 1.25@180 degrees. A/S OCT showed localised
forward protrusion and thinning of central and paracentral area of
posterior cornea with normal anterior cornea (Figures 2A and 2B).
Scheimpflug imaging (Pentacam) was done to confirm the diagnosis of
posterior keratoconus. Four map refractive showed highly significant
back elevation in both the eyes. Posterior corneal astigmatism values
were very high (5.0 D in right eye and 10.9 D in left eye) (Figures 3A
and 3B). Fundus evaluation after pupillary dilatation with 0.8%
tropicamide and 5% phenylephrine revealed left eye irido-fundal
coloboma, which was sparing the optic disc and macula. Posterior
segment examination of the right eye was unremarkable, suggestive of
unilateral coloboma (Figures 4A and 4B). Fundus photography
(OPTOS wide field photography system) was done for documentation
of coloboma.

Figure 1: 1A and 1B: Diffuse slit lamp examination showing the
presence of microcornea with localized corneal haze involving
central and paracentral cornea in both eyes along with iris
coloboma in the left eye. 1C and 1D: Slit examination of the cornea
showing indentation and central thinning in the posterior curvature
of cornea of both the eyes suggestive of posterior keratoconus.

Results and Discussion

Posterior keratoconus is a different entity from keratoconus, despite
of having similar names [10]. Keratoconus is much more common
than posterior keratoconus and is usually bilateral, progressive
condition. Posterior keratoconus does not progress to keratoconus,
even if steepening of anterior corneal surface occurs. It does not
require treatment usually, except in cases involving the visual axis.
Associated refractive error can be corrected by glasses. Visual
rehabilitation with contact lens can be tried if the patient has irregular
astigmatism. Penetrating keratoplasty may be considered in patients
with poor vision, even after glasses and contact lens.

The localised corneal haze in the central and paracentral area of
cornea on slit lamp examination in both eyes confirms the clinical
findings of bilateral circumscribed posterior keratoconus in our
patient. Since there is also presence of localised thinning of posterior
cornea in central region, it further corroborates our diagnosis. Iris
coloboma was seen on slit lamp examination in the left eye along with
documentation of fundal coloboma on fundus photography of the
same eye. Since there is presence of both iris and fundal coloboma in
the left eye, final diagnosis of bilateral keratoconus posticus
circumscriptus along with unilateral irido-fundal coloboma was made.
This is the first case to report both clinical entities viz. bilateral
circumscribed posterior keratoconus in microcornea and unilateral
irido-fundal coloboma in the same patient. As posterior keratoconus is
supposed to be one of the anterior chamber cleavage anomalies and
irido fundal coloboma represent anomaly of incomplete closure of
optic fissure, the presence of posterior keratoconus and fundus
coloboma [9] might suggest a genetic linkage between these two
clinical entities and this correlation might be a part of spectrum of
syndrome with multiple ocular as well as systemic involvements.

Figure 2: 2A & 2B: Anterior segment Optical Coherence
Tomography showing localised forward protrusion and thinning of
central and paracentral area of posterior cornea with normal
anterior corneal surface.

This case is a diagnostic and management challenge since the
clinical findings are very subtle and can be easily missed on slit lamp
examination.
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Figure 3: 3A & 3B: Four map refractive (Pentacam) of both the eyes
showing highly significant posterior elevation with posterior
corneal astigmatism.

Moreover, this is the first case to report bilateral posterior
keratoconus and unilateral irido-fundal coloboma in the same patient.
Further genetic studies may be helpful in finding out genetic linkage
between these clinical entities.
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Figure 4: 4A & 4B: Fundus photography (OPTOS wide field
photography system) showing normal right eye and left eye
showing irido-fundal coloboma sparing the optic disc and macula.
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