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Congenital corneal opacity (CCO), by definition, is present in the newborn. The prevalence of CCO is
approximately 3 per 1 lac newborns. However, this increases to 6 per 1 lac if congenital glaucoma is also

included!. CCO is either unilateral or bilateral and the cause could be hereditary, developmental, metabolic or
infectious. Accurate and early diagnosis is required for correct prediction of the natural history of the disorder,
to look for associated ocular and systemic disorders, appropriate genetic counseling and for establishing a
proper management plan.

Congenital corneal opacities (CCO) have been classified traditionally by a pneumonic ‘STUMPED’2
(Figure 1). However another classification system has been recently proposed which may be better considered froma
perspective of pathogenesis, surgical intervention and prognosis. The authors believe that though the
‘STUMPED?’ classification may be helpful in remembering the aetiologies involved, it is not of much help in
understanding possible pathogenesis. Nischal et al have proposed that CCO is either primary or secondary. While
primary CCO includes corneal dystrophies and choristomas presenting at birth, Secondary CCO could either be
kerato-irido-lenticular dysgenesis (KILD) or other secondary causes including infection, iatrogenic,
developmental anomalies of the iridotrabecular system or lens or both, and developmental anomalies of the adnexa.
The authors believe that this classification may be more appropriate in determining prognosis of any surgical

intervention® (Figure 2).

Accurate diagnosis and management of congenital corneal opacities begins with a detailed and complete
maternal, paternal, obstetric and family history and a thorough systemic examination. Gross ocular examination
could be initiated in the clinic, however a complete examination often requires an examination under general
anesthesia (EUA). EUA kit is exhaustive and includes instruments for measurement of corneal diameter, intra-
ocular pressure, accurate refraction and dilated fundus examination. (Figure

3) A-scan, B-scan and ultrasound biomicroscopy (UBM) could also be often required. Gonioscopy in a
neonate is done using a Koeppe lens.
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Figure 2: Newer classification system based on pathogenesis, surgical intervention, and prognosis

Figure 3: Examination under anesthesia kit

Congenital corneal opacity is an emergency and requires management by a paediatric corneal specialist. If
nottreated early, these would lead to permanent visual deprivation amblyopia. In this communication we describe
the salient clinical featuresof commonetiologiesof congenital corneal opacities which would help the clinician in

accurate
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diagnosis, differentiationand management. Fortheeaseof our readers, we follow the ‘STUMPED? classification.
1. Sclerocornea: Sclerocornea is the primary CCO present at birth. It is unilateral or bilateral usually
asymmetrical scleralization of the peripheral or total corneal tissue. It is usually occurs sporadically but could also be

familial or autosomal dominant3:4.

The corneal opacity is usually non-progressive and is an extension of the sclera on the cornea with presence of
fine superficial vessels and loss of limbal landmarks. (Figure 4) Histologically, there is an irregular arrangement
of the collagen fibres, loss of the lamellar arrangement of the corneal stroma with presence of vessels. Four

variantsofsclerocorneahave been described®:

l. Isolated Sclerocornea: No other ocular abnormalities
I. Sclerocornea plana

M. Sclerocornea associated with Peter’s anomaly

Iv. Total Sclerocornea

Management planshould be made aftera UBM examination

Figure 4: Sclerocornea: Note the diffuse opacity which is centrally dense alongwith peripheral limbal arcade of
vessels

toknowthestatusoftheanteriorsegmentandthepresence of a posterior Descemet membrane defect. The treatment is
only surgical but the prognosis is guarded. Hence the decision to operate is difficult if the condition is unilateral
and the visual acuity of the other eye is good. However, bilateral sclerocornea warrants early intervention to prevent
amblyopia (Figure 5).

2. Congenital Glaucoma: Perhaps the most commonly seen and the easiest to diagnose of all the congenital
corneal opacities is congenital glaucoma.

While early and accurate diagnosis and successful treatment involving intraocular pressure control to a level
where progression is unlikely would reverse the effect and preserve vision, a delayed diagnosis results in
irreversible visual loss. Childhood glaucoma is a rare disease with an incidence of 1 in 10,000-18,000 births.5 It

is seen more frequently in males®:7 and is bilateral in 70% to 80% cases8:9. It is classified10 as:

a. Primary: isolated idiopathic developmental abnormality of the anterior chamber angle

b. Secondary: reducedaqueousoutflow—congenital/ acquired ocular or systemicdisorder
Thechildrenarebroughtbythe parentswiththecomplaints ofwatering, photophobiaandblepharospasm.Examination
reveals an elevated intra-ocular pressure, enlarged and clouded cornea due to breaks in the Descemet membrane
and optic nerve cupping. An important sign of increased 10OP is an enlarged eyeball due to an elastic cornea
and
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Figure 5: Bilateral Sclerocornea: left eye after Penetrating keratoplasty showing a clear graft at 8 months follow-
up

Figure 6: Congenital Glaucoma: Bilateral (above) and unilateral (Below)

sclera. The normal corneal diameter of an infantis 10-10.5 mm. A horizontal corneal diameter more than 11 mm is

suggestive and more than 13 mm is pathognomonic of congenital glaucomal1:12 (Figure®).

The diagnosis of congenital glaucoma is based on an accurate history and clinical examination including
examination under anesthesia. Management is purely surgical and should be done by a glaucoma specialist. The
choice of surgery could be goniotomy, trabeculotomy or trabeculectomy and depends on the clarity of the cornea.
The most common surgery performed is combined trabeculectomy with trabecolotomy, sometimes with

adjuvant mitomycin clliz,
3. Birth Trauma: During an assisted forceps delivery during child birth, pressure induced by the forceps’

blade kept across the head might lead to blunt trauma to the eye and rupture of the Descemet membranel3,14,
Evidence of other peri-orbital injuries might be co- existent at birth. Left eye is more commonly affected
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Figure 7: Birth Trauma: Vertical slit in the Descemet Membrane

due to left-occipito-anterior being the most common presentation13'14. The Descemet tear is usually unilateral,
vertical and leads to transient corneal edema at birth which usually clears due to resurfacing of the young corneal

endothelium13:14 (Figure 7). This leads to high residual corneal agtigmatism requiring urgent correction to
prevent amblyopia. The most important differential diagnosis is congenital glaucoma which can be easily
differentiated based on high IOP, large corneal diameter, corneal edema which occurs weeks after birth and clears
when I0OP is lowered, Descemet tear which is horizontal than vertical or oblique and an abnormal optic nerve
head as seen on fundus examination.

Rigid gas permeable lenses along with occlusion therapy are the mainstay of treatment. Traumatised

endothelium might show evidence of decompensation in future requiring penetrating keratoplasty1®.
4. Ulcer: Corneal ulcers tough rare are an important cause of congenital corneal opacity. Any fluorescein
stained epithelial defect should be suspicious and examined for a corneal ulcer, commonly bacterial, viral or

neurotrophicl3,
Herpes Simplex Keratitis: Congenital Herpes simplex virus(HSV)iscontactedafterabirththroughaninfected birth
canal. Neonatal HSV is acquired either prenatal or peri-natal from the mother. HSV isa oculo-systemic disease and

diagnosing it early is important to prevent mortality16.17.

Conjunctivitis, purulent or muco-purulent, is the most common finding of pediatric HSV infection. Ulcerative
keratitis is usually epithelial and could be in the form of macro-dendrites, geographical epithelial defects or
punctuate keratopathy. Isolated stromal keratitis is rare. Complications like cataract, chorioretinitis, optic neuritis

and strabismus are also reported16117. Diagnosis is usually clinical but could be substantiated with laboratory
testing of corneal epithelial scrapings.

The treatment of neonatal HSV is intravenous acyclovir keeping in mind the fatality of disseminated HSV.
Therapeutic levels are reached in the aqueous with iv administration. Besides, mothers at high risk of HSV should
be administered prophylactic antiviral treatment and delivery in such cases should always be through a caesarian
section18.19 (Figure 8A).

Bacterial Keratitis: Bacterial infections are rarely present at birth and are almost always acquired. The etiology could
be the infectious status of maternal birth canal, prolonged duration of exposure of the child in maternal birth canal,
integrity of the ocular surface, etc. Of all the many
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Figure 8: Ulcer: A) Herpetic- areas of stromal edema with peripheral vessels; B) Gonococcal keratitis
progressed to corneal perforation; C) Bacterial keratitis with hypopyon

Figure 9: Metabolic Disease: Composite showing bilateral mucopolysaccharidoses (A,B) and after both eyes
penetrating keratoplasty has been done (C,D)

organisms postulated to cause infection, the most serious infectioniscaused by Neisseriagonorrhea. Itpresents with
an incubation period of hours to few days with unilateral or bilateral excessive chemosis, conjunctivitis with
copius purulent discharge often with a pseudomembrane. Unless treated it usually progresses to central ulcer, ring
abscess, progressive corneal melt and corneal perforation. Emergency management with systemic penicillin is

required. Supportive treatment includes topical antibiotics, cycloplegics and vitamin A prophylaxi513 (Figure 8B).
Bacterial Keratitis of other origin can be effectively diagnosed by corneal smear examination and culture
reporting and treated with topical antibiotics accordingly. Topical corticosteroids can be administered withan aimto
limit the area of the corneal scar only after the antibiotic sensitivity profile of the microbial agent is known; child is
on sensitive topical antibiotics for at least 48 hours and is showing clinical recovery (Figure 8C).

Neurotrophic Keratitis is a degenerative disease characterized by decreased corneal sensitivity and poor
corneal healing which decreases reflex tearing and leaves the cornea susceptible to injury. Epithelial breakdown

can lead to ulceration, infection, melting, and perforation secondary to poor healingzo. Congenital corneal
anesthesia (CCA) is a rare clinical entity in which the sensory deficit may be confined to the cornea, or extend to
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other divisions of the trigeminal nerve. The sensory deficit may occur as an isolated abnormality, as part of a
complex neurological syndrome, or it may occur in association with multiple somatic abnormalities and
congenital insensitivity to pain. This condition usually presents between the ages of 8 to 12 months. Children
present with poor vision, photophobia, conjunctival injection, and corneal ulceration in the absence of pain and
distress. A simple bedside clinical test to diagnose CCA which we follow is to administer one drop of betadine
2.5% eye drop in the conjunctival sac which would cause irritation to the child with normal corneal sensations

and make him uncomfortable21,22,

In most patients, conservative approaches such as copious lubrication, prevention of self-harm and
cautious use of bandage contact lenses are effective in preventing progressive corneal damage. Tarsorraphy is
effective in promoting epithelial healing and permanent lateral tarsorraphy may prevent further development of

epithelial defects. A corneal graft carries a poor prognosiszo'zz.

5. Metabolic Diseases: Though rare, metabolic diseases of the cornea form an important part of the list of
causes of CCO primarily due to their long-term systemic implications. The corneal opacity is usually not present
at birth but presents late in life. These are inherited lysosomal enzyme deficiency disorders,
mucopolysaccharidoses and mucolipidoses.

The inheritance pattern for all mucopolysaccharidoses is autosomal recessive for all except Hunter’s syndrome
which is X-linked recessive. Severe corneal clouding within a few years of birth is seen only in Hurler (I1-H) and
Maroteaux-Lamy (V1) syndrome. The general set of clinical findings in a child with corneal clouding suspicious
of mucopolysaccharidoses is dwarfism, facial and skeletal deformities, hepatosplenomegaly and sometimes

mental retardation?3.24. The detailed description of all these diseases is beyond this article. Mucolipidosis type 1V
also presents with severe corneal clouding at birth and is complicated by corneal epithelial irregularities and

recurrent corneal erosions29.
Management includes a detailed systemic evaluation by a pediatrician. Ocular management is done early to

prevent amblyopia and is usually in terms of penetrating keratoplasty23’24 though deep anterior lamellar

keratoplasty has also been reported26 (Figure 9).

6. Peter’s anomaly: Peters’ anomaly is a rare, congenital, unilateral or commonly bilateral malformation
characterized by central corneal opacity of variable size and density associated with a defect in the posterior stroma,
Descemet membrane and endothelium in the area of the opacity surrounded by relatively clear peripheral cornea.
Also seen are iris strands that arise from the collarette and extend to the periphery of the corneal leukoma. Though
Nischal KK et al consider this as an imprecise diagnosis in an era of a UBM, it is still the most commonly
used term to explain

Figure 10: Peter’s anamoly
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CHED 1

* Autosomal Dominant * Autosomal recessive

*Gene locus: 20p11.2-q11 * Gene locus: 20p13

* Slowly progressive opacity which developsin 1-10 * Non progressive Opacity present at birth

years oflife * Nystagmus present

* No nystagmus « associated sensory-neural deafness (Harboyan
* No associated deafness Syndrome)

Figure 11: Congenital Hereditary Endothelial Dystrophy: Table comparing salient features of CHED 1 & 2

such a condition among the ophthalmologists and cornea surgeons. Incomplete formation of the anterior chamber
angle is complicated by a high incidence of congenital glaucoma1:27'31. Peter’sanomaly could be of 2 types:

I.
l.
I.
M.
Iv.

Type 1: Corneal opacity with irido-corneal adhesion

Usually unilateral

Central stromal opacity with peripheral clear cornea
Normallensand posteriorsegment-good prognosis

Type 2: Type 1 + involvement of iris or lens

Usually bilateral

Dense corneal opacity with irido-lenticular adhesions
Oculo-systemic involvement

Poor prognosis

Histologically, there is a central concave defect in the posterior stroma with disorderly arrangement stromal

lamellae and deficient Descemet membrane and endothelium30. Management should be based on an
examination under anesthesia including a UBM examination to know the status of the anterior segment. Peter’s
anamoly could be sporadic or hereditary in origin and management plan must include a genetic counseling.

Mutations in genes PAX6, PITX2, CYP1B1 and FOXC1 have been noted in Peters’ anamoly32 (Figure 10).

7.

Posterior Keratoconus: Rare, sporadic, non-progressive, unilateral, conical protrusion of the posterior

corneal curvature. This represents the mildest variant of Peter’s anomaly. Focal abnormalities of Descemet

Figure 12: Congenital Hereditary Endothelial Dystrophy: A) Ground glass haze of the cornea; B) Slit image
showing a 2-3 times thick corneal stroma; C) Penetrating keratoplasty done in a child of bilateral CHED- Clear
graft both eyes at a follow up of 11 (right eye) and 13 (left eye) months respectively. CHED cornea can be seen at

the periphery outside the graft-host junction.
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membrane and endothelium could be present. Corneal topography measuring the posterior corneal curvature is of
paramount importance. The vision in the affected eye could be reduced due to significant astigmatism or refractive

error and early management is required to prevent amblyopia33'35.

8. Congenital hereditary endothelial dystrophy (CHED): CHED exists in 2 variations with similar history
and clinical features (Figure 11). Children would typically presentwithdiffuse, limbusto limbuscorneal clouding,
epiphora and photophobia. Slit lamp examination reveals a 2-3 times thick corneal which prevents a clear view
of the anterior segment which is usually normal. CHED 2 patients might also present with nystagmus (Figure 12
A,B). Histological examination of the excised cornea reveals a roughened epithelium, 2-3 times thick corneal
stroma with a diffuse blue-grey ground glass appearance, multiple layered and thick Descemet membrane

(posterior collagenous layer)and an atrophic, irregular or absent endothelium36-38,
The most common misdiagnosis of CHED is congenital glaucoma which could be easily avoided based on a
classical history, buphthalmos, increased horizontal corneal diameter, presence of Haab’s striae and a glaucomatous

optic nerve head. Though these two conditions have been rarely known to co-exist,3 it is very common to see

patients of isolated CHED been operated for congenital glaucoma.
Early treatment is advocated to prevent amblyopia. Treatment is only surgical and is either penetrating

Figure 13: Dermoid: A) Type I- Limbal Dermoid; B) Type I1- central, superficial dermoid

keratoplasty36'38 (Figure 12 C) or Descemet’s stripping endothelial keratoplasty (DSEK) depending on the

patient’s age and the status of the corneal edema39.

9. Congenital stromal corneal dystrophy (CSCD): First described by Witschel in 1978, corneal opacity in
CSCD ispresentatbirth, stationary, centrally dense and causes amblyopia and nystagmus. The condition is limited to
the stroma which shows disorderly arrangement of the corneal stromal fibres. Management is surgical and requires

urgent penetrating keratoplasty36.

10. Corneal Dermoid: Limbal Dermoids are benign congenital tumours that contain choristomatous tissue
(normal tissue in abnormal location). Though rarely present in the entire cornea or conjunctiva, these are most
commonly seen at the limbus in the infero- temporal cornea. Thesemaycontaintissuesoriginating from all 3 germ
layers including hair, nail, skin, fat, sweat or lacrimal glands, muscle, teeth, cartilage, etc.40-42 Malignant
degeneration is very rare. Dermoids are categorized based ontheir location into:

l. Limbal Dermoid- usually superficial but may involve the deeper structures. (Figure 13 A).

I. Only involves superficial cornea sparing the limbus (Figure 13 B).

M. Involves the entire anterior segment including iris, ciliary body and lens.

Most limbal dermoids are sporadic and isolated findings, though 30% are associated with Goldenhar syndrome.
Other abnormalities associated with dermoid are lid coloboma, aniridia, microopthalmos, cardiac and

neurological abnormalities43.

Management of a dermoid is surgical excision but requires a prior UBM to know the extent and depth of the
lesion. Limbal dermoids (Figure 14A) are excised and the base is either left bare, covered with an amniotic
membrane (Figure 14B) or a lamellar corneal graft (Figure 14C) is
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Figure 14: (A) Limbal dermoid with hair on the surface (B) Surgical image of Dermoid excision with amniotic
membrane graft; (C) Surgical image of Dermoid excision with lamellar keratoplasty

sutured depending on the thickness of the underlying stroma. Central dermoids require penetrating keratoplasty.

The article above represents a brief description of the major causes of congenital corneal opacity. The
management is tricky and decisions are made taking into consideration a host of other ocular and systemic factors.
Difficulties in the management include the high incidence of amblyopia and the frequent need of examination
under anesthesia. The article sould serve as a guide to the clinicians in accurate and prompt diagnosis of children
with congenital corneal opacities. However, the importance of anurgentreferral of these kids to a cornea surgeon at
the first diagnosis cannot be understated.
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