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ABSTRACT

A congenital cataract is preventable blindness in children and is associated with intrauterine rubella
infection known as congenital rubella syndrome (CRS), mostly found in developing countries. This
study aims to describe the profile of unilateral cataracts in children with CRS, which are more difficult
to manage than bilateral ones. As a retrospective study, we reviewed complete medical records of
children with CRS and unilateral cataracts at Cipto Mangunkusumo hospital from 2017 to 2020. Fifteen
patients were included, mostly male and from outside Jakarta. The mean age of onset was 2.9 months,
while the average age at first presentation and surgery was 27.7 months and 29.1 months, respectively.
No correlation was found between patients’ residential distance from the hospital towards duration
between onset of symptoms and first presentation to the hospital. 100% and 66.7% of patients had
leukocoria and microcornea as ocular manifestations. The majority of systemic manifestations are
congenital heart disease. 66.7% of children underwent cataract surgery without IOL implantation.
Improvement of visual acuity postoperatively was observed in 13.3% of patients, and 66.7% of patients
used contact lenses for visual rehabilitation. 60% of patients had posterior capsule opacity within six
months of follow-up. The challenge of wearing contact lenses in children makes the risk of amblyopia
even greater.
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INTRODUCTION

Congenital cataracts are one of the major
causes of preventable blindness, affecting 5 to
15 out of every 10,000 children in developing
countries.k? One of the major etiologies of
congenital cataracts is intrauterine infection,
including  rubella.®  Congenital rubella
syndrome (CRS) is mainly found in
developing countries, and it is estimated that
238,000 children are born with CRS yearly. In
India, an estimate of 50,000 children each
year are born blind due to congenital
cataracts, and at least 25% of cases were
caused by rubella. 4

The classic triad of CRS includes
congenital cataracts, sensorineural deafness,
and a congenital heart defect.>® Ocular

manifestations related to rubella include
glaucoma, microcornea, and retinopathy.*
Congenital  cataracts can  occur
unilaterally or bilaterally. Primary treatment
includes cataract surgery and is most optimal
if conducted as promptly as possible. Birch et
al. recommended surgery to be conducted
within the first six weeks for unilateral cases
and is recommended to be done even sooner
in bilateral cases. Delaying surgery can
increase the risk of amblyopia, nystagmus,
and strabismus.’
Following pediatric cataract surgery, optimal
visual rehabilitation is of utmost importance,
and this can be achieved through intraocular
lens (IOL) implantation, contact lenses, or
glasses.® However, unilateral cataracts can
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only rely on the first two options. Contact lens
use in children itself serves as a challenge and
is more difficult in CRS patients with a
developmental delay that further complicates
compliance. Furthermore, contact lenses are
relatively more expensive as Indonesia’s
national health coverage does not cover them.

Complications following cataract surgery
in children include posterior capsule opacity
(PCO), which can further deteriorate visual
acuity; thus, it is important to monitor patients
postoperatively closely. Moreover,
comprehensive treatment by related fields is
essential in CSR patients with ocular and
systemic manifestation. %0

MATERIAL AND METHODS

A retrospective review was conducted on
the medical records of all patients with
congenital rubella syndrome who underwent
unilateral cataract surgery at the Department
of Ophthalmology, Cipto Mangunkusumo
National Central General Hospital, Jakarta,
Indonesia. Data collected was from the 1% of
January 2017 to the 31% of December 2020.
Patients included had a minimum follow-up
period of 6 months postoperatively. Extracted
data included the following: demographic
data, including place of residence, gender,
age of onset, age at presentation to hospital,
age at surgery, as well as ocular and systemic
manifestations, visual acuity, type of cataract
surgery, complications, and choice of
postoperative visual rehabilitation.

Descriptive analysis was done on the
characteristics of the subjects, and
quantitative data were described as mean (SD)
or median (min-max). Categorical variables
were presented in frequency, and percentage,
n (%), was used. Spearman analyzed the
association between distance from the place
of residence and interval between symptom
onset and presentation to the hospital. Data
was inserted into Microsoft Office Excel v
16.48 and then analyzed using IBM SPSS
(Statistical Package for the Social Sciences)
version 26.
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RESULT

Our data retrieval process resulted in 18
patients with CRS who underwent unilateral
cataract surgery. However, three patients
were excluded due to incomplete medical
records. This resulted in a total of 15 patients
included in this study for analysis (see Figure
1).

Pediatric patients with CRS who underwent
unilateral cataract surgery
(n=18)

Complete data Incomplete data

I '

Included Excluded
(n=15) (n=3)

Figure 1. Data collection flowchart

As shown in Table 1, 86.7% of patients
resided outside of Jakarta. The majority
(60%) of patients were male. Average age of
symptom onset was 2.9 + 4.0 months of age,
with a range of 0-12 months of age. Cataract
surgery was performed at an average of 29,1
+ 34,8 months of age, and ranged from 3-131
months of age.
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Table 1. Demographic data of patients, n =15

Variable n (%) Mean + SD (range)
Residence
Jakarta 2 (13.3)
Outside Jakarta 13 (86.7)
Gender
Male 9 (60)
Female 6 (40)
Age of Onset (months) 2.93 £4,00 (0-12)

Age at Presentation to
Hospital (months)

Age at surgery (months)

27.73 + 34.33 (1-130)
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Table 2. Ocular Manifestation
Ocular Manifestation Number of patients, n (%)

Cornea <9 mm 10 (66.7)
(microcornea)
Leukocoria 15 (100)
Retinopathy 3 (20)
The most common systemic

manifestation in the patients in our study was
congenital heart disease (73.3%), followed by
hearing loss (66.7%). All patients had more
than one systemic manifestation (see Table 3).

Table 3. Systemic Manifestation

29,10 + 34,81 (3-131)

Distance from the treatment center (km)

In order to explore distance from hospital
as a potential factor in delay to treatment, we
assess the correlation between patient
distance from hospital and time interval
between symptom on onset and first
presentation to hospital. Figure 2 shows that
patients who resided in Jakarta as well as
outside of Jakarta varied greatly in terms of
distance from the hospital, ranging from 9 to
1,246 km. Analysis showed very weak
correlation (Spearman’s correlation
coefficient = 0.256) between distance from
hospital towards delay in treatment.

1000

Systemic manifestation Number of patients, n (%)

Congenital Heart Disease 11 (73.3)
Hearing loss 10 (66.7)
Microcephaly 7 (46.7)
Global delayed development 5 (33.3)

Table 4 shows that 66.7% of patients had
cataract extraction without an 10L implant.
These were due to microcornea (cornea < 9
mm), which serves as a contraindication for
IOL implantation.

Table 4. Type of cataract surgery

Number of patients,

Surgery n (%)

Cataract extraction with IOL implant 5(33.3)

Cataract extraction without IOL implant 10 (66.7)

) m @ w 00
Time interval between the first detection and presentation (months)

| Spearman’s Rho — 0.256

Figure 2. Correlation of time interval
between the first detection and presentation
(months) vs distance from the treatment
center (kilometers)

The most common ocular manifestation
in the patients included in this study was
leukocoria (see Table 2).

The majority of pre-operative visual
acuity could not be evaluated due to the
children’s inability to cooperate during the
examination.  Postoperatively,  improved
visual acuity was observed in two patients in
terms of improvement from light fixation to
object fixation. However, most patients had
unchanged visual acuity, 40% of which had
following objects and hand movement (shown
in Table 5).
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Table 5. Distribution of visual acuity

Pre-operative Postoperative

Number of Number of
patients, n (%)  patients, n (%)
Light fixation (+) 2 (13.3) 0 (0)
Following objects (+) 5 (33.3) 7 (46.7)
Hand movement 1(6.7) 1(6.7)
Unable to be examined 7 (46.7) 7(46.7)

The majority of patients used contact
lenses as their choice for visual rehabilitation,
this was due to most of the patients having
microcornea, which is a contraindication for
IOL implantation (see Table 6).

Table 6. Visual rehabilitation

Type Number of patients, n(%)
Contact lens 10 (66.7)
IOL 5 (33.3)

Nine patients (60%) were reported to
have PCO as a postoperative complication.
However, from all PCO cases, none were
reported to have visual axis opacification
(VAO) six months following surgery

Table 7. Complication

Complication (n = 15)

Number of patients, n (%)

PCO 9 (60.0)
VAO () 15 (100.0)

PCO = Posterior capsule opacification, VAO = Visual
axis opacification

DISCUSSION

Congenital cataracts can happen at any
stage at the beginning of life. Chen et al. stated
that up to 80% of unilateral congenital
cataracts in their study consisted of males,
while 20% were females.* This s in line with
the findings of our study. There were
predominantly males and accounted for 60%
of our study population. Lindbald et al., on the
other hand, reported similar proportions
between genders in which 53% of their
population were male and 47% were female.
12 In this study, rubella cataract was
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congenital. Thus gender differences may not
be apparent.

Cataracts in CRS maybe be unilateral or
bilateral. Most unilateral cataracts in CRS had
an onset of below six months of age (46.7%),
followed by below one month of age (40.0%).
This is in accordance with the pathogenesis of
CRS, in which the virus is transmitted through
maternal vasculature during pregnancy. The
fetus is prone to infection due to the lack of
specific immunity against the virus that has
not been formed within the first two
trimesters, and infection at this stage of life
where the fetus is undergoing organogenesis
can have detrimental outcomes. Infection
during lens development results in lens fiber
degeneration and failure of the lens
dehydration process, leading to lens
opacification. ! This explains how cataract
in children with CRS tends to have an onset
that is earlier in life. With this, children with
leukocoria should be promptly taken to a
healthcare facility for further examination.

A study by Li et al. in China stated that
cataract surgery in children ages 3-15
months of age resulted in good visual
outcomes in terms of visual acuity.
Moreover, Birch et al. recommended
unilateral cataract extraction surgery should
be done before six weeks of age. In contrast,
other studies stated 2-8 weeks of age as the
optimal period for cataract extraction. 1415
In this study, the average age at surgery was
29.1 months. Delay in the age of surgery in
this study may be attributed to delay in
presentation to the hospital, in which the
average age at which patients first visit our
hospital was 27.73 months. Other factors
may include a lack of parent or caregiver
awareness regarding their children’s vision
problems leading to delays in seeking care.

Distance from a place of residence to
our hospital potentially serves as one of the
factors in delay of care, as lack of access in
terms of transport to healthcare facilities as
well as financial barriers can inhibit
caregivers from seeking appropriate care as
soon as possible. In this study, we
attempted to evaluate the correlation
between distance and time interval from
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symptom onset to first presentation to the
hospital, and we found a very weak
correlation between the two factors (p =
0.256). In contrast, Sudarshan et al.
reported a strong correlation between
distance and delay in treatment.'® The lack
of correlation in our study, despite our
patients’ residence being relatively far, may
be due to our hospital being accessible via
land transport.

Ocular manifestations of cataracts are
often found in patients with CRS. In this
study, all of our patient’s chief complaints
at  presentation  were leukocoria.
Vijayalakshmi et al.’s study in India
explained that cataracts are highly related to
CRS in patients with visual problems.'’
Robertson et al. explained that 25% of CRS
patients had cataracts, and 10% of patients
had unilateral cataracts.

Furthermore, in this study,
microcornea, a condition in which diameter
of the cornea is (9 mm), was found in 66.7%
of patients. Similar findings were reported
by Vijayalakshmi et al. in India, who also
reported a significant connection between
microcornea and CRS.'” Microphthalmos
and microcornea are most likely caused by
a virus-induced delay in maturation and
replication of the affected cells, which can
also be referred to as "failure to thrive" on a
larger scale. °

Other ocular manifestations in this
study include retinopathy pigmentary,
which was found in 20% of patients. The
reported rate of retinopathy pigmentary in
CRS varies greatly. For instance,
Vijayalakshmi et al and Rajasundari et al.
reported 37.9%, and 11.1% of cases with
retinopathy, respectively.*?° In this study,
the low rate of retinopathy pigmentary may
be due to a lack of patient cooperation
leading to difficulty in performing fundus
examination in the outpatient clinic setting.

Glaucoma may also serve as a common
finding in CRS. This is due to
trabeculodysgenesis from persistent rubella
infection of the trabecular tissues. Failure of
the canal of Schlemm to differentiate during
the period of development may also lead to

Jurnal Profesi Medika : Jurnal Kedokteran dan
Kesehatan

glaucoma.*® Rajasundari et al. reported
11% of CRS patients had glaucoma. 2° Our
study was unable to report on intraocular
pressure in our patients due to a lack of
cooperation during the examination. Thus,
routine postoperative follow-up is essential.

In general, reported rates of systemic
manifestation in CRS include 60% with
hearing loss, 45% with congenital heart
defects, and 27% with microcephaly.*
Robertson et al. mentioned in their study
that 60%of infants with CRS had hearing
impairment, 45% had congenital heart
disease, 27% had microcephaly, 25% had
cataract(s), and 23% had low birth weight
(2 500 grams).!® This is in line with our
study’s findings that found the majority of
patients with a congenital heart defect and
hearing loss. CRS should be evaluated in
patients with the classic triad of CRS,
including a congenital heart defect, hearing
loss, and visual problems in neonates and
children.

Cataract extraction with an IOL
implant was done in five patients, while ten
underwent cataract extraction without an
IOL implant. Patients who did not have IOL
implanted were patients with microcornea,
as microcornea serves as a contraindication
for 10L implant.” IOL implantation in
patients with a corneal diameter of 9 mm
has a narrow anterior chamber depth, which
can lead to difficulty in implanting the IOL
and increase the risk of cornea endothelial
dysfunction. %

The average age at presentation to our
hospital is 27.7 months, and surgery was
performed at an average of 29,1 months of
age, which shows that the duration between
patient presentation to surgery was
relatively prompt in our study. Despite this,
we only observed improved visual acuity of
13.3%, where patients’ visual acuity
improved from light fixation preoperatively
to following objects postoperatively. In
40% of patients who had unchanged visual
acuity after surgery, their visual acuity
remained at either following objects or hand
movement. Visual acuity of the affected eye
in nearly half of our patients could not be
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evaluated due to a lack of patient
cooperation during an examination.
Unchanged visual acuity after surgery in
this study may be due to the age at which
patients were brought to the hospital, where
the average age of presentation was 27.73
months. Meanwhile, symptom onset was,
on average, 2.93 months. This delay in
seeking treatment despite the early onset of
symptoms elevates the risk of amblyopia.
Visual deprivation due to unilateral
cataracts has an inherent risk of amblyopia
in comparison to that of bilateral cataracts.
22

In our study, 33.3% of patients had
cataract surgery with IOL implantation as the
choice for visual rehabilitation, while the
majority (66.7%) that did not receive I0L
implantation used contact lenses as the choice
for visual rehabilitation. The high rate of
contact lens use in unilateral cataract CRS
patients after surgery serves as a challenge in
itself, as most patients are children with
delayed development. Thus, the process of
measurement requires anesthesia due to their
lack of cooperation. Moreover, contact lenses
are relatively costly and not covered by
national health insurance. With this, close
collaboration between healthcare providers
and caregivers in these cases is needed due to
the risk of amblyopia and strabismus.®

PCO is one of the most common
postoperative complications in pediatric
cataract surgery. *° Proper wound healing of
lens epithelial cells post-cataract surgery is
the key to preventing PCO. Inflammation-
induced by suture removal and removal of
lens cells are also influential. PCO is most
often found in younger children due to the
amount of lens epithelial cells in the capsular
pocket with greater proliferation potential and
reactive uveas at this age which ease
membrane formation as a result of the
postoperative inflammation process. In this
study, 60% of the patients were reported to
have PCO. However, their visual axis was
found to be clear six months after surgery,
with the average age at surgery of 29.1
months. 22 Thus far, there is no data
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regarding rubella as the cause of infection that
can initiate PCO occurrence.

CONCLUSION

Cataract ~ surgery  without IOL
implantation was the main treatment in
children with unilateral cataracts and CRS,
and contact lenses were the only optical aid
for visual rehabilitation. Because of the
inherent challenge of contact lens wear in
children, the risk of amblyopia is higher in
unilateral cataracts than in bilateral cataracts.

The limitation of this study is the
incomplete medical records in the hospital.
Larger subjects of unilateral cataracts in
children with CRS may be needed for further
study.
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