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Associated systemic
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congenital unilateral
cataracts: the Infant
Aphakia Treatment
Study experience

Abstract

Purpose Five-year prospective data

on children enrolled in the Infant Aphakia
Treatment Study (IATS) provided an
opportunity to explore ocular and systemic
associations in patients with a unilateral
congenital cataract.

Methods Infants <7 months of age with

a unilateral cataract were eligible for IATS
screening. We reviewed data pertaining to the
exclusion of patients as well as data collected on
standardized study forms used at any time for
documentation of ocular or systemic disorders.
Results Overall, 227 infants were referred
for possible enrollment. Of these, 10 had
insignificant cataracts and 32 refused to
participate. Of those excluded, 3 were
premature, 27 had significant ocular disease
(usually persistent fetal vasculature (PFV) or
corneal diameter <9 mm), and 4 had systemic
disorders. An additional 26 were excluded at
the time of the first EUA, most often because
of PFV or variants thereof. On follow-up, in
the 114 enrolled patients, the following
disorders were diagnosed: Stickler syndrome
(1), mitochondrial disease (1), autism (1), and
presumed congenital rubella syndrome (1). No
patient developed a cataract in the fellow eye.
Discussion Some conditions that can
feature unilateral cataracts are diagnosed at
birth or very early in life, but others may

be diagnosed at varying periods thereafter.
PFV and its variants are the most common
associated ocular findings in about a quarter
of cases of unilateral congenital cataracts.
Conclusion Although patients with a
unilateral cataract may have significant
associated abnormalities in the affected eye,
most commonly PFV and its variants, the
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prevalence of associated significant systemic
disease is quite low.
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Introduction

In the United States, congenital cataracts are
present in 1.2-6.0 per 10 000 live births. They can
be unilateral or bilateral, and may be isolated

or part of a systemic disorder. Furthermore, some
may have associated ocular malformations or
other abnormalities. The literature on the genetics
of congenital cataracts and associated systemic
diseases has expanded dramatically in the last
two decades;!2 however, there are no data on the
prevalence of systemic disorders in patients with
unilateral congenital cataracts. Such information
is important because it would guide the systemic
work-up of such patients, and it would provide a
framework for the follow-up of such patients and
the prediction of development of cataract in the
fellow eye.

The Infant Aphakia Treatment Study (IATS)
is a multicenter, randomized clinical trial that
compares the use of primary IOL implantation
with spectacle correction of residual hyperopia
with the correction of aphakia with a contact
lens (CL) after the cataract surgery in infants
with unilateral congenital cataract between 1
and 6 months of age.® The IATS provides a
unique opportunity to study this aspect of
congenital cataracts, as it makes available
data on a large number of consecutive patients
with unilateral cataracts who have been
scrutinized for the presence of systemic disease
as they have been screened for possible inclusion
in the study.
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We reviewed the records of all patients with unilateral
cataracts who were identified for possible inclusion in the
IATS and extracted information on associated systemic
and ocular abnormalities.

Materials and methods

The study design, surgical techniques, follow-up
schedule, and patient characteristics at baseline, as well
as the clinical findings at 1 year of age have been
reported in detail previously and are only summarized
here.3* The study was approved by the Institutional
Review Boards of all 12 participating institutions and
was in compliance with the Health Insurance Portability
and Accountability Act. The off-label research use

of the Acrysof SN60AT and MAG60AC IOLs (Alcon
Laboratories, Fort Worth, TX, USA) was covered by US
Food and Drug Administration investigational device
exemption number G020021.

Study design

The main inclusion criteria were a visually significant
congenital cataract (>3 mm central opacity) in one eye
and an age of 28 days to <210 days at the time of cataract
surgery. There were 12 exclusion criteria for inclusion

in the study;? the three pertinent ones for the purpose
of the present paper are persistent fetal vasculature
(PFV) associated with visible stretching of the ciliary
processes or involvement of the retina or optic nerve
and a medical condition that might impair visual acuity
testing at 12 months or 4.5 years of age. Infants with

a unilateral cataract due to PFV were allowed in the
study as long as the PFV was not associated with visible
stretching of the ciliary processes or involvement of

the retina or optic nerve. Infants randomized to the
contact lens group underwent a lensectomy and anterior
vitrectomy. Infants randomized to the IOL group had
the lens contents aspirated, followed by the implantation
of an AcrySof SN60AT IOL into the capsular bag.

In the event that both haptics could not be implanted
into the capsular bag, an AcrySof MA60AC IOL was
implanted into the ciliary sulcus. The IOL power was
calculated based on the Holladay 1 formula targeting a
postoperative refractive error of +8 D for infants

of 4-6 weeks of age and +6 D for infants older than

6 weeks. Following IOL placement, a posterior
capsulectomy and an anterior vitrectomy were
performed through the pars plana/plicata. When either
a pre-existing opening was present or a rent developed
intraoperatively in the posterior capsule and in some
eyes with mild PFV, the posterior capsulectomy and
anterior vitrectomy were performed through the anterior
incision before IOL implantation. Overall, 114 children
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were enrolled in the study and 113 of them completed
their final clinical examination at 5 years of age (range
4.7-5.4 years). One patient was lost to follow-up at

18 months. In years 2-5 following surgery, the patients
were examined by an IATS-certified investigator every
3 months until 4.5 years of age and then a final
examination was conducted at the age of 5.

Results

A total of 227 infants were screened for possible inclusion
in the study. Ten had insignificant cataracts or were
outside the inclusion age range. Of the remaining 217
infants, 169 were eligible based on the office examination
and 48 were excluded (Tables 1 and 2). Of those eligible
based on the office examination, 32 refused to participate
in the study and 137 underwent a screening examination
under anesthesia that resulted in exclusion of 23 infants
(Table 3) and the enrollment of 114.

Sixteen patients with severe PFV at the initial office visit
were excluded. Fourteen patients with PFV and stretching
of ciliary processes at EUA were excluded; 24 patients were
enrolled in IATS with mild PFV. Therefore, 54/227 (24%)
of patients screened with unilateral cataract had PFV.

Table 1 Patients excluded at the time of the initial office
examination

Exclusions Number of
patients
Born <36 wks 3
Other eye diseases 27
Medical conditions that interfere with testing later 4

Down syndrome (two patients)
Cerebral atrophy and delayed myelination
Conradi-Hunermann syndrome
Unlikely to return 17
Total 517

?The total is >48 because three patients had multiple reasons: one patient
with medical condition number 4 in Table 4 was also judged unlikely to
return for follow-up; one patient with ocular disease number 7 in Table 3
and medical condition number 1 in Table 4 was also <36 weeks of
gestational age.

Table 2 Other ocular disorders that caused exclusion at initial
office visit

Condition Number of patients
PFV 16
Microphthalmia 4
Anterior segment or other malformations 3
Retina/optic nerve pathology 3
Glaucoma with posterior mass 1
Total 27
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Of the 217 patients with a significant unilateral cataract
diagnosed between 1 and 7 months of age, eight (3.7%)
had a significant associated systemic disorder. Four were
discovered on initial office screening (Table 3), whereas
four became apparent on later follow-up (Table 4). At the
initial screening, there were two patients with Down's
syndrome, one with cerebral atrophy and delayed
maturation, and one with Conradi-Hunermann
syndrome. On later follow-up, one patient was diagnosed
with a mitochondrial disorder at 5 months of age because
of a pyridoxine-dependent seizure disorder. This
diagnosis was confirmed by identification of a genetic
mutation in the ALDH7A gene. A photograph of the
cataract in this patient is shown in Figure 1. Another
patient received a formal diagnosis of high-functioning
autism at 3 years 2 months of age. One patient with
high myopia was diagnosed with Stickler syndrome;
this was confirmed at the molecular level. This patient
had a posterior polar cataract as an infant and later
developed a cortical cataract in the fellow eye. Finally,
one adopted patient was found to have profound hearing
impairment and the cataract was presumed to be the
result of congenital rubella.

Table 3 Patients excluded at the time of examination under
anesthesia

Ocular reasons for exclusion Number of
patients
Corneal diameter <9 mm 3
Stretching of ciliary processes or distortion of retina 14
Retinal disease 1
Optic nerve disease 1
Fellow eye has significant ocular disease that might 5
affect visual potential
Unusually steep cornea® 1
Mass in lens+PFV 1
Total 26°

?Reason provided by the investigator for not enrolling a patient who was
otherwise eligible for the study. ® The total is >23 because three patients
had multiple reasons: two patients had both corneal diameter <9 mm and
stretching of the ciliary processes; one patient had both optic nerve disease
and stretching of the ciliary processes.

Table 4 Additional cases diagnosed during the course of the study

Discussion

The IATS provided an opportunity to obtain statistics
on the occurrence of ocular malformations and systemic
diseases in a consecutive series of infants with unilateral
congenital cataracts. The data are particularly important
for the association with other ocular abnormalities as
these would be detected either in the office on initial
evaluation or when the infants are examined under
anesthesia to determine eligibility for the study. We found
that 14% of infants had ocular findings that would allow
their inclusion under the spectrum of persistence of
the fetal vasculature, for example, no stretching of the
ciliary processes or a tractional detachment of the retina.
Around 4% of patients had a systemic disorder that
was evident on initial presentation. There were two
patients with Down's syndrome, one with cerebral
atrophy and delayed maturation, and one with Conradi—
Hunermann syndrome; all these conditions are generally
identifiable at birth. Down's syndrome and Conradi-
Hunermann syndrome are known to be associated with
congenital cataracts that are usually bilateral. This

Figure 1 Central nuclear and cortical congenital cataract in a
patient diagnosed at 5 months of age with pyridoxine-dependent
seizure disorder, confirmed by identification of a mutation in the
ALDH7A gene.

Case number/type of Cataract Diagnosis

Notes

(1) Posterior capsular

(2) Nuclear Autism

(3) Cortical and posterior capsular with vascularization Stickler syndrome

and an adherent anterior vitreal mass
(4) Nuclear
impairment

Profound hearing

Mitochondrial disease Diagnosed at 5 months of age with pyridoxine-

dependent seizure disorder, confirmed by identification of a
genetic mutation in the ALDH7A gene

Formal diagnosis of high-functioning autism at 3 years

2 months of age

Definite diagnosis confirmed on the molecular level

Presumed congenital rubella
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demonstrates that some unilateral cataracts occurred in
conjunction with significant systemic abnormalities or
syndromes, indicating that unilaterality does not exclude
the presence of associated systemic disorders. In addition,
there needs to be continued vigilance for the development
of other systemic disorders in patients with unilateral
cataracts. Of the children diagnosed with systemic disease
on follow-up, one child has Stickler syndrome. Autosomal
dominant forms of Stickler’s vitreochoriodopathy have
been reported to be associated with both congenital and
developmental cataracts.’> Another child was
subsequently diagnosed with pyridoxine-dependent
epilepsy—a condition also known to be associated with
progressive infantile cataract.® Another child was
diagnosed with congenital rubella syndrome. Although
generally thought of as presenting with bilateral cataracts,
unilateral lens opacity has been reported in congenital
rubella.” There is no known association between autism
and congenital cataract; this likely represents the
overlapping presence of two relatively common conditions.

The type of lens opacity does not appear to indicate
the underlying problem in our cohort of patients. Two
of the patients had posterior capsular cataracts, one of
which was suggestive of a PFV variant in the patient with
Stickler syndrome; the other two cataracts were nuclear or
a combination of nuclear and cortical.

The prevalence of systemic disorders derived from our
data may be an underestimate as for some of these
conditions (that is, autism, metabolic disorder and so on),
the diagnosis may only be made after some time and we
have only included data up to 5 years after the initiation
of study.

In summary, 24% of infants with unilateral cataracts
have variants of PFV/PHPV. Whereas a unilateral
cataract may be associated with a systemic disease that
may be present at birth or may become evident in the
first few years of life, other types of disabilities and
abnormalities do not seem to be common.

Summary

What was known before
@ No information about the frequency of associated ocular
or systemic diseases in patients with congenital unilateral
cataracts.

What this study adds
® Whereas patients with a unilateral cataract may have
significant associated abnormalities in the affected eye,
most commonly PFV and its variants, the prevalence of
associated significant systemic disease is quite low.
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