
Brit. J. Ophthal. (I975) 59, 683

Sclero-cornea and defective mesodermal migration
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Sclero-cornea is an unusual congenital abnormality
which may affect the periphery or the entire cornea
(Duke-Elder, I964). It may occur as an isolated
condition (Reese and Ellsworth, I967; Goldstein
and Cogan, I962) or in association with other ocular
or systemic abnormalities (Howard and Abrahams,
1971; Bloch, I965; Desvignes, Poulinquen, Legras,
and Guyot, I967; Kolbert and Seelenfreund, 1970;
Kanai, Wood, Polack, and Kaufman, 1971). In this
case report, we describe pathological findings in a
patient who had sclero-cornea and defective meso-
dermal migration in association with systemic ab-
normalities.

Case report
A 5-month-old boy from the Dominican Republic,
was admitted to the hospital for treatment of a central
comeal perforation in the left eye. The child was the
product of a full-term uneventful pregnancy. Delivery
was by Caesarean section (as had been the mother's two
previous deliveries) and birth weight was 2-268 kg.
The baby had been in respiratory distress at birth and
placed in oxygen for I day. The parents were unrelated
and in good health and there had been no history of
ocular disease in the family. Five older siblings were
normal in all respects. An ocular examination at birth
revealed bilateral corneal opacities. At a subsequent
evaluation during the neonatal period glaucoma was
noted and a goniotomy was performed.
On this admission an eye examination revealed a

collapsed left eye with a central corneal perforation
through which the retina had prolapsed. The right eye
had no perception of light and displayed a gross pendular
nystagmus. Intraocular tension by Schiotz tonometer
was 35 mm Hg in the right eye. Ocular adnexae, lids,
and conjunctiva were normal. The cornea (Fig. I) was
diffusely cloudy with the periphery like porcelain and
resembling sclera. It was flattened anteriorly. Opacifi-
cation was more dense peripherally and present in all
layers of the stroma. No demarcation between sclera
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FIG. I External photograph of right eye showing porcelain
appearance in the vascularized and anteriorly flattened
cornea. The normal corneo-scleral junction is absent

and cornea was apparent. Prominent anastomosing
blood vessels extended from the sclera into the cornea.
No intraocular structures could be seen.

Physical examination revealed a child with gross
motor and growth retardation, probable microcephaly,
deafness, low-set ears, ventricular septal defect, hypo-
spadias, and inguinal hernia. All laboratory tests per-
formed were normal and included a nornal chromo-
somal study and negative rubella titre.

PATHOLOGICAL RESULTS

Gross examination
A collapsed globe measuring 21-5 X 17-0 X 22-0mm
with 4-o mm of attached optic nerve. A 3 mm central
corneal perforation was present through which the
retina had prolapsed. The remainder of the cornea was
opaque and vascularized. On opening the globe, the
anterior chamber was obliterated, and the intraocular
contents were disorganized.

Microscopic examination
A central corneal perforation was present through which
the retina, vitreous haemorrhage, and fibrinous material
had prolapsed (Fig. 2). The corneal epithelium was
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FIG. 2 Photomicrograph of left eye showing central corneal perforation. Fragments of retina seen in opening while
lens capsular remnants are adherent to one lip of corneal wound. Thickened corneal lamellae with prominent vessels are
present. Note kerato-iridic adhesion at lower right. Haematoxylin and eosin. x II2

FIG. 3 Photomicrograph of left eye showing portion of abnormal corneal epithelium, absent Bowman's membrane, and
stroma composed of irregularly arranged lamellae containing prominent vessels. Haematoxylin and eosin. X 315
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FIG. 4 Photomicrograph of left eye shouing posterior corneal surface. Stromal lamellae markedly thickened. No vessels
present. No Descemet's membrane or endothelium present. Total kerato-iridic adhesion. Iris shows pigment epithelial,
smuscular, and vascular layers. Note retinal and vitreal elements at bottom. Haematoxylin and eosin. X 300

rregularly thickened. Bowman's membrane was absent
(Fig. 3). The corneal stroma was vascularized at all
levels and lamellar fibres were markedly thickened; the
thickening in fibre width was more intense at deeper
levels where comeal lamellae were thicker than the
scleral (Fig. 4). No Descemet's membrane or endo-
thelium was demonstrable (Fig. 4). Centrally at the
rupture site the total corneal width was narrower giving
the impression of a concave defect of the posterior
surface of the cornea. This defect had been filled in by
granulation tissue around two large fragments of lens
capsule. There were total kerato-iridic adhesions; the
anterior chamber was absent, and on one side the pupil-
lary border of the iris was continuous with the equator
of the lens (Figs 4 and 5). Here, a remnant of the pupil-
lary membrane was present. The hypoplastic iris con-

sisted of a pigment epithelial layer, a muscle layer, and a

vascular layer. Iris stroma was absent. No scleral spur
or other angle structures were demonstrable (Fig. 5).
Hypoplasia of the ciliary body was present and the
ciliary processes, although present, displayed ciliary
muscle on one side only. The choroid showed a focal
haemorrhagic detachment and choroidal vessels were

markedly dilated. The retinal pigment epithelium was

unremarkable. A portion of the totally detached retina
was present outside the eye. No ganglion cell or nerve

fibre layers were seen. Retinal vascularization did not
extend to the periphery and more centrally endothelial
proliferation was prominent. The peripheral retina was

immature and contained one cellular layer in the far
periphery and two cellular layers more centrally with
no differentiation. Foci of newly formed vessels were

present on the retinal surface in the periphery. The optic

nerve showed posterior bowing of the lamina and total
atrophy. Episcleral vessels were markedly dilated.

Findings
i. Defective migration of mesodermal tissue
2. Sclero-comea and cornea plana
3. Glaucoma
4. Persistent pupillary membrane
5. Retinopathy of prematurity
6. Status post-goniotomy
7. Rupture of lens
8. Corneal perforation.

Discussion
The results of histopathological examination of
four corneal buttons and four eyes of patients with
sclero-comea have been described in the literature.
The case presented by Goldstein and Cogan (I962)
revealed congenital glaucoma with a normal-sized
cornea. Bowman's membrane was absent, the
comeal stroma was vascularized, and the posterior
surface was irregular and contained central de-
hiscences in which Descemet's membrane was
absent. The iris was adherent to the posterior corn-
eal surface but was otherwise normal. The anterior
chamber angle appeared to be normal and the ciliary
body was flattened and the processes were attenu-
ated. In Bloch's case (I965) a keratoplasty button
showed absence of Bowman's membrane, irregular
stromal collagen lamellae, defects in Descemet's
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FIG. 5 Photomicrograph of left eye showing area at root of iris. No anterior chamber angle structures are
demonstrable. Separation of iris from cornea is artefact. Haematoxylin and eosin. x 315

membrane, and anterior synechiae. Desvignes and
others (I967) examined a keratoplasty button and
reported the absence of Bowman's membrane, the
presence of an irregular Descemet's membrane,
endothelium, and a hyaline retrocorneal membrane.
Kolbert and Seelenfreund (I970) reported a child
with sclero-cornea, anterior cleavage syndrome,
and trisomy i8, in which the eye showed keratiniza-
tion of the corneal epithelium, Bowman's membrane
irregularly thickened or absent, vascularization of
the peripheral stroma, and irregular absence of
Descemet's membrane and endothelium. Anterior
synechiae were present and the anterior chamber
was shallow. The trabecular meshwork and
Schlemm's canal were present irregularly. Kanai
and others (I97I) described the fine structure of a
keratoplasty button. They reported an absent
Bowman's membrane, and increased and variable
diameter of corneal collagen fibres, thicker anteriorly
and thinner posteriorly. Vascularization was present
in the anterior and middle stroma. A thin under-
developed Descemet's membrane was present and

the endothelium was absent. Townsend, Font, and
Zimmerman (I974), in their exhaustive study of
congenital corneal leucomas, described a case of
sclero-cornea which displayed an oedematous
detached corneal epithelium, absent Bowman's
membrane, and replacement of the outer two-thirds
of stroma by thick irregular collagen bundles
which were continuous with and indistinguishable
from those of sclera. A focal remnant of Descemet's
membrane was seen in the periphery. Kerato-
iridic adhesions were present in the midperiphery
and periphery. A normal lens was present and the
ciliary body was hypoplastic. Rodriguez, Calhoun,
and Weinreb (1974) reported a case of sclero-
cornea in association with an unbalanced chromo-
somal translocation (I7p, ioq). Histopathological
examination revealed a corneal epithelium contain-
ing scattered cytoplasmic vacuoles, the presence of
Bowman's membrane in a few central areas, no
differentiation between cornea and sclera, and
thickened stromal lamellae with vascularization in
the superficial third. Descemet's membrane was
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present paracentrally and towards the periphery as
a thin irregular basement membrane lined by endo-
thelial cells. The anterior chamber angle contained
a few strands of mesodermal tissue bridging it. The
uveal teact was unremarkable. March and Chalkley
(1974) reported a girl with sclero-cornea and a
Dandy-Walker cyst in whom a penetrating kerato-
plasty was performed. The histopathological report
was limited to a description of the corneal stroma
containing bizarrely orientated collagen fibrils and a
central absence of Descemet's membrane and
endothelium. Our case displayed the typical
clinical and histopathological features of sclero-
cornea. Rupture of the lens and the attendant
fibrovascular reaction was presumably secondary to
the goniotomy. In addition there was evidence of
defective mesodermal migration which resulted in
absence of Descemet's membrane and endothelium,
lack of angle structures, and iris stromal and ciliary
stromal hypoplasia. Of all the cases of sclero-cornea
previously reported which had associated mesoder-
mal abnormalities, our case displayed the most
severe retardation of development of layers de-
rived from mesoderm. Sclero-cornea can exist,
however, in the presence of a wide spectrum of
mesodermal abnormalities as shown by the varying,
histopathological findings in the previously reported
cases.
The mesodermal manifestations of sclero-

cornea may represent a defect in mesodermal forma-
tion resulting from an arrest at varying stages of
embryonic development. Normal development of
the anterior segment of the eye is predicated upon
the migration of three successive waves of meso-
blastic cells derived from the paraxial mesoderm at
the margin of the optic cup (Seefelder, 1920).

Corneal endothelium is formed during the first
wave at the I I-I2 mm stage, corneal stroma in the
second at 13-14 mm, and iris stroma in the third at
I8 mm. The ocular vascular system also develops
from the paraxial mesoderm. The annular vessel
which develops at the anterior end of the optic cup
gives rise to the anterior portion of the tunica
vasculosa lentis (beginning at the 17 mm stage)
and the lamina iridopupillaris (22 mm stage). From
this lamina develop the superficial mesodermal
layer of the iris and the pupillary membrane.
As orderly development proceeds, the corneo-

scleral anlage appears at the 20 to 30 mm stage.
The canal of Schlemm is demonstrable at the 65
mm (third month) and the scleral spur by the
fifth month. The findings in our case thus represent
manifestations of an arrest in mesodermal develop-
ment occurring at the earliest stages of mesodermal
differentiation.

Summary

A s-month-old boy with bilateral sclero-cornea,
multiple systemic abnormalities, and normal karyo-
type had his left eye removed after corneal perfora-
tion. Histopathological examination of the enucle-
ated eye revealed an irregular corneal epithelium,
absent Bowman's membrane, thickened and vascu-
larized stromal lamellae, absent Descemet's mem-
brane and endothelium, no angle structures,
hypoplasia of the iris and ciliary body, and total
kerato-iridic adhesions. A profound defect in
embryogenesis due to defective mesodermal migra-
tion during the earliest phase of mesoderm differ-
entiation is postulated as the causative factor in this
case.
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