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ABSTRACT | The authors describe an unusual association
between posterior keratoconus and iris atrophy, confirmed by a
complete ocular evaluation, scheimpflug imaging and pachymetric
curve. A hypothesis for concomitant findings is discussed.
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RESUMO | Os autores descrevem a rara associagdo entre
ceratocone posterior e atrofia de fris, confirmada por avaliagao
oftalmolégica completa, imagens de scheimpflug e curva paqui-
métrica. Sugere-se uma hipétese que explique a concomitancia
de ambas as alteragoes.
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INTRODUCTION

Posterior keratoconus is a rare corneal disease with
no relation to anterior keratoconus'. First described in
1930, the disease is characterized by a sporadic, unilate-
ral, rounded, central, and nonprogressive abnormality®.
It is characterized by conical protrusion of the posterior
curvature and stromal thinning, affecting the anterior
curvature in some cases®. The etiology and pathogene-
sis of the disease are unknown. Posterior keratoconus is
thought to represent a slight variation of Peters anomaly
or an abnormal migration or differentiation of secon-
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dary mesenchyme cells®, and embryologic similarities
may explain the reduced iris thickness in keratoconus
patients®. In addition to stromal thinning and irregu-
larities, the affected area may exhibit excrescences or
thinning of the Descemet’s membrane, as well as endo-
thelium abnormalities. Vision can be compromised by
refractive error, stromal opacification, or amblyopia but
is sometimes unaffected®. Both keratoconus and subcli-
nical keratoconus can be diagnosed with the Pentacam
system®.

There is no clear association between posterior ke-
ratoconus and other ocular comorbidities. We report a
case of unilateral posterior keratoconus, high refractive
myopic astigmatism, severe amblyopia, and mild iris atro-
phy. The patient was carefully evaluated using Scheim-
pflug tomography.

CASE REPORT

We describe a case of posterior keratoconus in a
47-year-old female patient. The best-corrected visual
acuity measured using Snellen notation was 20/40 with
-9.00 sph in the right eye and hand motion perception
with correction of -14.00 X -10,00 115 in the left eye.
Slit lamp biomicroscopy showed remarkable corneal
thinning with anterior protrusion and posterior corneal
surface curving, central leucoma, and peripupillary iris
atrophy (Figure 1). No abnormalities were observed
in the anterior chamber architecture. An intraocular
pressure of 13 mmHg in the right eye and 19 mmHg in
the left eye was recorded with Goldman applanation
tonometry, with a maximum pressure of 22 mmHg in
the left eye when measured on a different day. Gonios-
copy was normal. Peripapillary atrophy and tilted optic
cups were found during fundus examination. Glaucoma
evaluation with optical coherence tomography and au-
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tomated perimetry did not yield a diagnosis because
there was no loss of optic nerve fibers, and perimetric
evaluation was not useful because of severe amblyopia
and poor light sensitivity in the left eye. The results of
Scheimpflug tomography Pentacam® central 4 mm ke-

Figure 1. Peripupillary iris atrophy.

ratometry were 41 @ 116.5 and 48 @ 26.5. A Holladay
map revealed a delimited, nummular, posterior protru-
sion corresponding to pachymetry thinning, very high
posterior elevation, and anterior sagittal astigmatism.
Belin-Ambrésio software for keratoconus detection
showed an inverse curve compared with anterior ke-
ratoconus, starting with very low central pachymetry
values (248 M), which normalized toward the peri-
phery (Figure 2). The anterior elevation map was also
abnormal, with irregular astigmatism of 7D (Figure 3).
Fundoscopy was compatible with high myopia and
revealed rarefaction of the retinal pigment epithelium
and peripapillary atrophy in both eyes. Slit lamp and
Scheimpflug examinations were normal in the left eye.

DISCUSSION

We describe an infrequent association between pos-
terior keratoconus and iris atrophy with high myopic
astigmatism that resulted in high refractive amblyopia.
Scheimpflug images with Belin-Ambrdsio software evalua-
tion are described first, and we will attempt to establish
a relationship between the cornea and iris alterations
in one eye.
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Figure 2. Belin-Ambrosio curve.
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Endothelial cells, iris stromal cells, and corneal
stromal keratocytes are embryologically derived from
migrating neural crest cells. We propose an adaptation
of the hypothesis of Blair et al.® to explain concurrent
mild iris atrophy as a “forme frustre” of iridocorneal en-
dothelial (ICE) syndrome in a posterior keratoconic eye.
Predisposition for each condition may be inherited as
an inactive germline allele, the so-called first hit, which
is similar to the genetic mechanisms proposed for re-
tinoblastoma. Inactivation of the second allele, or the
second hit, which can occur at any time before or du-
ring embryogenesis, may be the product of background
mutation or an environmental trigger. The source of the
second hit or trigger remains unclear. Alvarado et al.
first postulated a viral etiology for the pathogenesis of
ICE syndrome, specifically herpes zoster or herpes sim-
plex, since these viruses are known to affect Descemet’s
membrane and are primarily unilateral®.

We agree that unilateral abnormalities are more am-
blyogenic than rare bilateral conditions. In this patient,
proximity to the visual axis, corneal haze, and the degree
of corneal astigmatism may have contributed to amblyo-
pia. Contrary to earlier beliefs, anterior corneal surface
changes do occur in posterior keratoconus and can con-

OCULUS - PENTACAM

tribute to poor visual development in the affected eye,
even if the lesion does not directly affect the visual axis.

Only two articles in the literature describe changes
in the posterior keratoconus identified through Penta-
cam® analysis"?, but the Belin-Ambrésio software was
not utilized in either study. Evaluation with Pentacam®
adds greater accuracy to the findings already described,
providing better detail and reliability in elevation and
pachymetry maps. The curve in the “Corneal Thickness
Spatial Profile” of the Belin-Ambrésio software for ectasia
detection showed important central thinning, followed
by normalization of thickness at the periphery. Likewise,
with “Percentage Thickness Increase” analysis, a large
increase in thickness percentage was observed at the
periphery. These findings have not yet been described
in the literature and may be of importance in creating a
pattern for posterior ectasia diagnosis.

In conclusion, posterior keratoconus is a rare entity,
and its association with high myopia and high refractive
astigmatism due to the anterior irregular elevation map
is fairly well described; its association with iris atrophy
is also rare. We propose that alterations in mesenchymal
and neural crest development, with or without a viral
stimulus, may contribute to the genesis of both conco-
mitant disorders.
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Figure 3. Holladay maps with anterior and central astigmatism plus posterior elevation.
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