CLINICAL SPECTRUM OF CONGENITAL CORNEAL
STAPHYLOMA: A CASE REPORT
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ABSTRACT KEYWORDS

We report the dramatic ophthalmological findings in ~ Anterior corneal staphyloma

a newborn baby consisting of a perforated right eye ~ Congenital Corneal staphyloma
and a protruding buphthalmic opacified left eye. The ~ Peter's Anomaly

diagnosis of congenital corneal staphyloma was sus-

pected and was confirmed on histopathological ex-

amination of the right eye remnants, and of the left

cornea after a corneoscleral keratoplasty was per-

formed. This case report describes one clinical spec-

trum of Peter's anomaly.
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INTRODUCTION

Congenital corneal staphyloma (CCS) is char-
acterized by ectasia, total corneal opacifica-
tion and forward protrusion of the eye between
the eyelids. It is presumed to be a developmen-
tal abnormality characterized by a severely ab-
normal anterior segment. The condition can be
either unilateral or bilateral (1,2). We reviewed
the clinical spectrum, pathological features and
treatment options of this condition.

CASE REPORT

A newborn girl was delivered by an elective cae-
sarean with the use of a forceps, with a birth-
weight of 3810 grams. She is the fifth born
child to healthy nonconsanguinous parents of
African origin. There was no family history of
ophthalmological or systemic problems. Ante-
natal genetic consultation showed a normal 46,
XX karyotype.

At birth the right eye was haemorrhagic, the left
eye was opacified, protruding and buphthalm-
ic. Examination under general anesthesia re-
vealed an amorphous remnant of an intra-uter-
ine perforated right eye. An implant was insert-
ed after evisceration of this eye remnant. The
left eye was hypotonic with an eye pressure of
6 mmHg. The cornea was staphylomatous and
cloudy with a corneal diameter of 11 mm (Fig-
ure 1). Details of the anterior chamber anat-
omy and the posterior pole could not be visu-
alized. Ultrasound biomicroscopy of the left eye
revealed a deep anterior chamber with adhe-
sions of the peripheral iris to the cornea and a

Fig 1. Left eye at birth.
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eye. Note the pigmented uvea cells at the posterior border
of the cornea (arrow).

normal lens. There was no retinal detachment.
Histopathological examination of the right eye
remnants showed the absence of corneal De-
scemet’s membrane, Bowman’s layer and en-
dothelium. The stromal lamellae were irregu-
larly formed with posterior vascularization and
infiltration of neutrophil granulocytes. Undif-
ferentiated strands of iris and ciliary body were
attached to the posterior surface of the cor-
nea. The epithelium was intact (Figure 2). Sys-
temic examination of cardiovascular, respira-
tory and central nervous system was normal.
Abdominal ultrasound showed a hypoplastic
right kidney with normal corticomedullary dif-
ferentiation. At the age of 2 months, a custom-
made corneoscleral prosthesis was implanted
in the right orbit, in order to enable normal de-
velopment of the orbit with better cosmetic ef-
fect. Flash electroretinogram at the age of 5
months revealed a minimal single cone re-
sponse and a minimal maximal combined re-
sponse on the left eye. DNA examination showed
no mutations in the betal,3-glucosyltransferase
(B3GALTL), PITX2 and FOXC1 genes.

At regular intervals, examinations under anes-
thesia were performed. The left cornea progres-
sively became more staphylomatous, opaque
and thinned with a corneal diameter of 16 mm
(Figure 3). At the age of 10 months, because
of the risk of perforation, it was decided to pro-
ceed with a corneoscleral transplantation, con-
sisting of an 16 mm donor button, and lensec-
tomy. The patient’s cornea was excised in a
free-hand fashion. On fundoscopy, optic disc
and posterior pole were found to be complete-
ly normal. To prevent a graft failure, systemic



Fig 3. Left eye at the age 6 months.

immuno-suppressive therapy consisting of Tac-
rolimus, Prednisolone and Azathioprine was
started. Histologic sections of this cornea showed
findings comparable with the right eye. The cor-
nea initially became progressively clearer, the
baby developed visual contact with perception
of light and objects. Unfortunately, after two
months, the eye became hypotonic and pthy-
sis was inevitable after three months.

DISCUSSION

This case represents a bilateral congenital cor-
neal staphyloma consistent with a severe form
of Peter's anomaly (PA), confirmed by the his-
topathological examination of both eyes. The
cause of PA is only known in a minority of cas-
es. Genetic and environmental factors play a
role in the pathogenesis of PA. The critical event
is thought to occur in the first trimester of preg-
nancy during the development of the anterior
chamber. Secondary angle closure glaucoma re-
sulting from total anterior synechiae, usually
leads to gradual bulging of the cornea (1,2).
The histopathologic examination of CCS reveals
corneal ectasia with the posterior surface lined
by remnants of an atrophic iris. The corneal ep-
ithelium is intact but keratinization secondary
to exposure is present. The corneal stroma is
hypercellular, vascularized and disorganized.
Typically, Descemet’s membrane, Bowman's
layer and endothelium are absent. Except for
changes due to concomitant glaucoma, the pos-
terior segment is normal (2). PA is variable in
appearance and severity, and it is hypothesized

to represent a spectrum of congenital anoma-
lies (3). Considering the histopathologic simi-
larities between CCS and PA, CCS could be a
more severe subtype of mesenchymal dysgen-
esis as compared to PA (1). In literature two
different types of PA are described (2). In type I,
there is a central corneal opacity with adher-
ent strands from the iris. This opacity is caused
by a defect in the underlying corneal endothe-
lium and Descemet membrane. The lens is clear
and is in normal position. In type I, in addi-
tion to the corneal changes and synechiae, the
lens is cataractous and is adherent to the pos-
terior cornea. Association with other ocular and
systemic malformations has been described
(2). Most cases of PA are sporadic or autoso-
mal recessive. They are rarely autosomal dom-
inant. Isolated PA may be caused by mutations
in PAX 6, RIEGI, PITX 3, FOXCI and CYP1BI
genes (4,5). Mutations in both PAX6 and
PITX2 genes are known to cause PA following
an altered neural crest development. The neu-
ral crest mesenchyme gives rise to the anterior
stroma, including Bowman’s membane, and
also to the posterior stroma, Descemet’s mem-
brane, and the endothelium. Thus, failure of
neural crest cell migration may result in both
anterior and posterior segment maldevelopment
(5). PA may be associated with microphthal-
mos, posterior embryotoxon, sclerocornea, iris
coloboma, aniridia and persistent hyperplastic
primary vitreous. Glaucoma develops in up to
60% of cases (6). PA is usually isolated, but
can be associated with systemic anomalies, the
incidence being higher when corneolenticular
adhesion is present (6). They include growth
retardation, cleft lip/palate, conotruncal anom-
alies of the heart, ear anomalies, central ner-
vous system anomalies, facial anomalies, laryn-
gomalacia or macroglossia (6). Genitourinary
abnormalities, as renal hypoplasia, hydroneph-
rosis, renal and ureteral duplication, multicys-
tic dysplastic kidney and glomerulocystic kid-
ney, are reported in about 10-19% of patients
with PA. Embryogenetic stages of eye and kid-
ney development occur simultaneously. From
the 7th to 10th week, the development of oc-
ular architecture and the differentiation of kid-
ney tubules progress in parallel (4,7). In our pa-
tient a hypoplastic right kidney was diagnosed.
Peters plus syndrome, following an autosomal
recessive pattern of inheritance, is character-
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ized by genitourinary abnormalities, syndacty-
ly, and brachycephaly. Also cardiac, neural and
hearing abnormalities are seen (5). Mutations
in B3GALTL gene were identified in patients
with typical Peters Plus syndrome, while no
mutations were found in patients that demon-
strated some but not all of the characteristics
(8).

Management of infants with severe CCS is dif-
ficult and challenging. Penetrating keratoplas-
ty (PKP) can be successful in milder forms of
this disorder, but graft failure is common in se-
vere cases. In a cohort of 47 patients (72 eyes),
Yang and colleagues described that the long-
term probability of maintaining a clear graft af-
ter initial PKP was only 35% with subsequent
grafts rarely surviving (9). They also reported
that after a PKP, 70% of eyes with intraoper-
ative lensectomy /vitrectomy and 75% of eyes
with severe disease (presence of corneo-lentic-
ular adhesions and/or a corneal staphyloma)
developed no vision or only light perception (9).
Independent risk factors for poor visual acuity
outcome were the presence of stromal vascu-
larization and the use of a donor corneal but-
ton of 8 mm or more (9). Because of the se-
vere staphylomatous and thinned cornea in our
patient, a large donor corneal button with a
lensectomy was the only option. Unfortunate-
ly, we were unable to prevent a graft failure.
Luckily the right eye, treated by evisceration
with primary implantation and prosthesis in-
sertion, produced a cosmetically successful re-
sult without complications, as reported by Kim
and colleagues (10).
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