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Abstract: Anterior Segment Dysgenesis (ASD) represents a spectrum of rare, congenital disorders that pose significant challenges to
ophthalmological management due to their complex and heterogeneous nature. The management of ASD becomes particularly
complex when associated with other serious ocular conditions. This report discusses the case of a 4-year-old girl diagnosed with
ASD exhibiting a combination of sclerocornea, aphakia, aniridia, and secondary glaucoma. Owing to the complexity of such condition,
a multi-disciplinary approach is required. Despite successful initial surgical interventions on the left eye, eye was lost due to
subsequent endophthalmitis and retinal detachment, resulting in a decision to adopt a conservative, non-surgical approach for the
right eye. Although a series of therapeutic interventions have been performed, the final visual outcome was poor, demonstrating the
complexity and seriousness of such cases. This case serves as a reminder of the need for regular follow-up, prompt recognition, and
management of potential complications. Further research is necessary to optimize the outcomes in patients with similar presentations.
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Introduction

Anterior Segment Dysgenesis (ASD) is a complex, heterogeneous group of disorders characterized by malformations of
the anterior chamber of the eye, leading to significant visual impairments and often associated with secondary
complications such as glaucoma.' These abnormalities include a wide spectrum of conditions, including aniridia,
aphakia, and sclerocornea, which may appear concurrently or independently, contributing to the diagnostic complexity.”

Aniridia, a condition characterized by the partial or complete absence of the iris, is one of the more commonly observed
features of ASD.? Genetically, it is a hereditary disorder with an established autosomal dominant inheritance linked to the
paired box six (PAX6) gene carried on chromosome 11 (part 13), the so-called “WAGR-region” deletions.* ® This
congenital disorder is typically bilateral and frequently results in a variety of complications, including reduced visual
acuity, nystagmus, and amblyopia.>’

Aphakia, or the absence of the lens of the eye, is another crucial clinical manifestation of ASD, often leading to
complications such as secondary glaucoma and cataracts.® Congenital aphakia is linked to FOXE3 gene mutations, and
occurs between 1 to 5/10,000 live births.”'° While glasses or contact lenses can offer temporary correction, secondary
implantation of an intraocular lens (IOL) has shown improved visual results.'""'? Numerous IOL secondary implantation
methods have been suggested over time, with options like scleral-fixated or iris-sutured posterior chamber IOL
(PCIOLs),"? but the best surgical approach remains uncertain. Notably, anterior chamber IOLs have led to complications
like corneal cell loss and glaucoma, and thus are discouraged in pediatric patients.'*

Secondary glaucoma, a serious consequence of the aforementioned conditions, occurs due to impaired aqueous humor
outflow, often as a result of structural anomalies of the anterior chamber angle.15 Glaucoma, in turn, can further damage
the optic nerve, aggravating vision loss.'® Lastly, sclerocornea, a rare and severe congenital anomaly, features a non-
transparent, white cornea that merges with the sclera, often leading to profound visual impairment.'”’
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The surgical management of ASD is challenging, primarily due to the presence of multiple co-existing anterior
segment abnormalities, the need for individualized treatment plans, and the inherent risks associated with pediatric eye
surgery. Each component of ASD demands a unique surgical approach, and their simultaneous occurrence complicates
the intervention plan.'® The surgical intervention may include lens replacement, glaucoma drainage devices, or corneal
transplantation, among others.'®!® However, the outcomes of these surgeries can be unpredictable and carry a high risk
of complications, especially in children under the age of 5 years.'” Moreover, the success rate of glaucoma surgeries
tends to be lower in pediatric patients compared to adults.'® Therefore, the decision to perform surgery must be carefully
weighed against the potential risks and benefits.?° In this report, we aimed to describe a rare case of a 4-year-old girl who
presented with aniridia, aphakia, secondary glaucoma, and sclerocornea. In addition, we aimed to highlight the
challenges associated with the surgical management of such case.

Case Presentation

In this report, we describe the case of a 4-year-old female patient who demonstrated distinctive ocular manifestations at
birth, namely a large and opaque cornea (Figure 1). The pregnancy was uneventful, and there was no family history of any
significant congenital anomaly. Upon her first ophthalmologic examination at the age of two weeks, she exhibited markedly
elevated intraocular pressure (IOP) (34 mmHg in the left eye and 24 mmHg in the right eye) that was confirmed by doing
complete examination under anaesthesia and several measurements were taken with a Tono-Pen and pneumotonometer that
showed elevated IOP bilaterally. The axial length measured by A scan and found to be 18.25 mm in the right eye and 18.42
in the left eye. Additionally, B-scan showed evidence of aphakia and optic nerve cupping (Figure 2).

The diagnosis of bilateral sclerocornea, aniridia, aphakia, and secondary glaucoma was established clinically. Beyond
the clinical diagnosis of sclerocornea, the extracted cornea was sent to a histopathologist to confirm the diagnosis.
Despite our inability to directly visualize the fundus, B-scan ultrasonography provided evidence of a flat retina in both
eyes. Visually Evoked Potential (VEP) was performed and resulted in a very poor vision. Primary medical management
failed to control IOP. Hence, the cyclophotocoagulation (CPC) procedure was performed in both eyes because it is
considered the least invasive procedure to reduce high IOP and Transillumination was used to locate the ciliary body. The
ultrasound biomicroscopy (UBM) was used to detect the anatomical limbus.

At six months of age, the assessment of visual acuity proved challenging. As an alternative, a visual-evoked potential
test was conducted, confirming the limited potential for vision. The family was consulted regarding the option of
performing a penetrating keratoplasty to address the sclerocornea. During this discussion, the guarded prognosis
associated with the procedure was thoroughly communicated to them.

Figure | (A) Examination under anaesthesia of the patient showing evidence of sclerocornea, aniridia, and aphakia (age 2 weeks old). (B) Presentation of the patient with
sclerocornea, aniridia, and aphakia (age 4 years old).
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Figure 2 B-scan image to confirm the diagnosis of aphakia in the presence of sclerocornea.

A penetrating keratoplasty procedure was conducted when the patient reached six months of age, and she responded
well to the intervention. Despite this, elevated IOP persisted, recording at 28 mmHg in the left eye and 24 mmHg in the
right eye. The family was then consulted regarding the potential implementation of an Ahmed Valve Implant (AVI) to
manage this issue. The MODEL FP7 plate with 184mm? size was placed in the superior-temporal quadrant, and the tube
was placed in the anterior chamber. Six weeks post-AVI insertion, the patient developed AVI-related endophthalmitis,
which was controlled using intravitreal antibiotics, necessitating the removal of the AVI. Regrettably, this was followed
by the onset of total retinal detachment, resulting in no light perception in the patient’s vision. Due to this outcome,
evisceration was performed, and a scleral shell prosthesis was inserted in the patient’s left eye for aesthetic purposes.

Prior to initiating the surgical procedure, it was clear that the risk of complications in the left eye was significantly
high. This led to the decision to withhold surgical intervention in the right eye. Consequently, the level of vision in the
right eye remained at light perception. The raised IOP was effectively managed through a medical approach utilizing
a combination of dorzolamide and timolol, along with apraclonidine and latanoprost eye drops. B-scan ultrasonography
revealed a flat retina and detected optic disc cupping. The VEP assessment further underscored the poor visual prognosis.

Discussion

This case presents a unique constellation of ocular anomalies, including sclerocornea, aniridia, aphakia, and secondary
glaucoma in a four-year-old female patient, requiring the complex, multidisciplinary approach that ensued. The rarity of
the co-occurrence of such congenital deformities poses substantial challenges in terms of the choice of intervention and
poor prognosis of this comorbidity.

Congenital aniridia is a rare condition associated with severe comorbidities, and the outcome of surgical interven-
tion remains uncertain.?! Furthermore, in infants, the condition creates a complex clinical dilemma with the involve-
ment of parents in decision-making. One case report described the presence of congenital aniridia, in conjunction with
aphakia and glaucoma, in an adult patient.>?> One previous single case report described the condition in a 3-year-old
infant,23 but none, to the best of our knowledge, has reported an association with sclerocornea. In adult patients, it is
difficult to treat congenital aniridia and its associated ocular comorbidities because it carries a significant risk of
adverse events.'® The outcomes and prognostic factors in congenital aniridia have been well described in several
studies. According to a retrospective case series by Jacobson et al, the majority of aniridic patients underwent at least
one intraocular surgery, with cataract, glaucoma, and keratopathy identified as key factors associated with worse visual
acuity (VA). Aphakic eyes, as seen in our case, were associated with poorer VA compared to phakic or pseudophakic
eyes. Interestingly, they found that glaucoma drainage devices exhibited the highest success rate (71%) in controlling
IOP over a long-term follow-up.”* Chang et al also identified nystagmus and ocular hypertension as important
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prognostic factors for poor visual outcome in aniridia. Notably, they found a high rate of secondary ocular hyperten-
sion following cataract surgery, emphasizing the need for careful management.?® These findings reiterate the complex-
ity of managing aniridia, particularly in combination with other ocular conditions such as sclerocornea and aphakia, as
in our patient. Therefore, comprehensive and individualized treatment strategies are critical for the optimal manage-
ment of these patients.

The decision to use CPC as the primary surgical intervention to control IOP is supported by the literature.?® It has
been shown to be a relatively safe and moderately effective procedure for reducing IOP in paediatric glaucoma when
medical management has failed.”’** However, the failure of CPC in our patient could be attributed to several factors.
First, the unique co-morbidity of sclerocornea, aniridia, and aphakia may have contributed to the complex anatomical
situation and hence to the failure of CPC. These ocular conditions often cause alteration of anterior chamber anatomy
which may affect the success of CPC.?* Second, the paediatric population can exhibit a higher degree of resistance to the
effects of CPC. This is attributed to the higher degree of inflammation and wound healing response seen in children
compared to adults.**>! Lastly, the procedure was performed at a very young age (six months), which, according to some
studies, might be associated with a higher rate of failure due to the immaturity of ocular tissues.*?

Despite occasional reports of successful penetrating Keratoplasty in the management of sclerocornea among very
small babies, it is considered a risky procedure, with a high failure rate and significant post-operative ocular
complications.'®3* Penetrating Keratoplasty has shown particular success in the treatment of sclerocornea in the
context of posterior fossa malformations, hemangioma-arterial anomalies, cardiac defects, eye abnormalities, sternal
cleft, and supraumbilical raphe (PHACES) syndrome,*® which was not the case in our patient.

Despite the successful keratoplasty, the subsequent development of AVI-related endophthalmitis, and the decision to
perform evisceration, underline the serious challenges that can accompany these complex cases. Literature reports an
incidence of endophthalmitis following AVI of around 0.8% to 6.3%.°® Our patient unfortunately fell within this
minority, leading to a total retinal detachment. This was an unfortunate event, and it was clear that further surgical
intervention in the right eye was not prudent. Following the removal of the AVI, our patient sustained retinal detachment,
and her visual abilities were substantially affected, making it impossible to see the light via her left eye.

In terms of visual prognosis, the decision to perform a VEP test was crucial. VEPs provide a measure of the
functional integrity of the visual pathway and are particularly useful in pre-verbal children or non-communicative
patients.’” Despite the poor prognosis, interventions were aimed at preserving the anatomical integrity and maximizing
the visual potential. Managing IOP medically in the right eye using a combination of dorzolamide, timolol, apracloni-
dine, and latanoprost eye drops is a well-documented approach. Studies show that these medications, alone or in
combination, can be effective in reducing IOP.***°

One important limitation of our case report is our inability to provide advice on underpinning the genetic or
pathological abnormalities that lead to the combination of congenital ocular abnormalities. Furthermore, case reports
have inherent difficulties in terms of external generalization. However, we believe that this case provides important
information regarding potential surgical complications in the treatment of congenital aniridia. The benefits would rarely
outweigh the risks among small children with this condition, and surgery should be attempted with extreme caution.
Future research should attempt to longitudinally follow up patients with congenital aniridia for long periods with only
conservative treatment and evaluate the risks associated with non-surgical intervention.

Conclusion

This case describes a rare combination of sclerocornea, aphakia, secondary glaucoma, and aniridia in a 4-year-old girl,
highlighting the importance of a multi-disciplinary approach in managing such case. Despite a series of therapeutic
interventions, the final visual outcome was poor, demonstrating the complexity and seriousness of such cases. This case
serves as a reminder of the need for regular follow-up, prompt recognition, and management of potential complications.

Further research is necessary to optimize the outcomes in patients with similar presentations.
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