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Abstract

Background Congenital cataract significantly

impairs visual development. Although

treatable, a good visual outcome is difficult

to achieve, requiring prompt lensectomy

and prolonged visual rehabilitation.

Purpose The aim of this study was to

investigate whether useable visual acuity

(VA) is a realistic goal in these patients.

Methods A retrospective case review from

a tertiary referral centre was performed.

This study included children with unilateral

congenital cataract who underwent cataract

surgery with posterior capsulectomy and

anterior vitrectomy.

Results A total of 62 patients were identified.

Of them, 32% of aphakic eyes had a final VA of

0.6 LogMAR or better (average 0.34±0.17). The

average age at the time of surgery was 5.0±4.1

weeks. The remaining 68% had vision that was

less than 0.6, with 27% having vision of o1.00.

The group with vision less than 0.6 (68%) had

an average age of 9.7±6.5 weeks at the time of

surgery. One case (1.6%) achieved a VA of 0.0

and also had demonstrable stereoacuity

(110 arc s). Manifest strabismus was present in

85% of cases. Glaucoma developed in 19% of

patients and 31% discontinued the occlusion

regime before the age of 4 years. In most of

these cases, occlusion was ceased by the age of

2 years when testing revealed dense

amblyopia in the aphakic eye even if good

compliance had previously been achieved. In

many cases, this coincided with the child

becoming noncompliant with occlusion.

Conclusions More than two-thirds of

children in our cohort did not develop

acuity better than 0.6 LogMAR in their

aphakic eye.
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Introduction

Cataract in the infant eye significantly impairs

visual development by reducing the clarity of

the retinal image. Although treatable with

prompt surgical removal of the lens and

prolonged visual rehabilitation, a good visual

outcome is still difficult to achieve.

Almost 3 in every 10 000 children born in the

United Kingdom each year have congenital or

infantile cataract diagnosed in their first year,

with one-third of them having unilateral

cataract.1 This equates to approximately

72 patients per year in the United Kingdom

having unilateral congenital cataract.2

Overall, 92% of patients with unilateral

congenital cataract do not have any associated

systemic pathology.3 However, 51% of unilateral

cataracts are associated with ocular

abnormalities compared with 12% of bilateral

congenital cataracts.3

IOL implantation in an infant’s eye is contro-

versial.4–10 Monocular aphakes are usually cor-

rected using contact lens, as spectacles are

associated with a high degree of aniseikonia and

are poorly tolerated cosmetically.

Once the refractive error has been corrected,

occlusion therapy must be initiated to stimulate

visual development in the aphakic eye.11

Occlusion therapy may need to be continued

for at least 6 years, which can be difficult for

the whole family. Realistic expectations need

to be provided at the onset, and occlusion

therapy should be ceased in patients with poor

acuity levels, who do not respond to patching.12

Many studies have addressed the issue of

occlusion therapy in unilateral aphakes, and

suggested probable outcomes with varying

results.10,13–20
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Small-scale studies have reported good visual results,

suggesting that a visual acuity (VA) of 0.5 or better is

achievable; Pratt-Johnson and Tillson19 reported on

four selected cases, all of whom achieved a VA of 0.3

or better. Gregg and Parks21 reported one patient who

achieved a VA of 20/25 and 50 s of arc stereopsis in

a patient who was operated upon at 1 day of age

Wright et al22 reported that 23% of their 13 patients

showed sensory fusion.

Dewsberry’s group of 24 patients, all of whom had

lensectomy after 3 weeks of age, reported 46% with a

vision of 0.6 or better.15 Those patients who were

operated on at less than 8 weeks of age had poorer visual

outcomes, which conflicts with the results of Birch and

co-workers13 who found that treatment before 6 weeks of

age maximizes the opportunity for normal development

of the aphakic eye,13 and that 36.8% of children had a

vision better than 0.60.16 However, Dewsberry’s group

did not differentiate between infantile and congenital

cataracts, which confuses the outcomes.

The findings of previous studies give conflicting

evidence for final VA prognosis for any patient with a

unilateral cataract.

This study aims to improve the quality of information

available to clinicians and to patients and their families.

Although we do not dismiss the achievement of a good

field of vision, as well as that of improved appreciation

of blur, colour, and motion, all of which may also be

of benefit, VA is measurable and easily communicated.

However, the risks of aphakic glaucoma, reported to

be 32% of cases,23 and costs in terms of quality of early

life during prolonged patching treatment need to be

considered, as does the risk of reduced recognition

acuity (iatrogenic amblyopia) of the fellow eye, which

may be caused by prolonged occlusion therapy,24

although a slightly reduced VA in the fellow eye has

also been recorded irrespective of patching

duration.25

Materials and Methods

A retrospective review of case records from a tertiary

referral centre was carried out for patients who had

undergone surgery for unilateral congenital cataract

or PFV since 1990. These patients had all worn contact

lens for all or part of their follow-up. No eye had

secondary IOL implantation. A total of 130 patients were

identified.

Patients were excluded if they had bilateral cataract,

traumatic cataract, retinal abnormality, cortical blindness,

or were uniocular. Patients were also excluded if there

was less than 3 years of follow-up or when the cataract

diagnosis or lensectomy was carried when the patient

was more than 1 year of age. Patients whose primary

indication for lens removal was to reduce the risk of

pupil-block glaucoma were not excluded if they opted to

explore potential vision even if dense amblyopia was

predicted.

Visual acuity was recorded using a standard LogMAR

chart at 4 m, with the patient wearing optimal refractive

correction. Orthoptic, optometric, and ophthalmic

examinations were performed at every clinic visit.

Follow-up schedule was decided on an individually

tailored basis.

Visual rehabilitation was achieved through the use

of daily-wear contact lens; if use of contact lens was

not possible, spectacles were used. Soft high-water-

content lens (72%) was the lens of first choice, although

this was changed to rigid gas permeable or silicone

rubber contact lens if fitting problems occurred.

The initial contact lens fitting was carried out as soon as

possible after surgery, usually within 5–14 days of

cataract extraction, and spectacles were issued earlier on

a temporary basis in many instances or permanently

if contact lens correction could not be commenced

within 14 days.

Refractive error was determined by retinoscopy at each

appointment, at least four times a year over the follow-

up period.

The contact lens power was overcorrected by þ 2.00 to

þ 3.00 DS for the first 2–3 years to provide a focusing

distance of 1/2 to 1/3 m. This was altered to distance

correction, and a reading or bifocal spectacle lens was

prescribed for near vision once the child reached school-

going age.

Occlusion therapy was initiated as soon as the aphakic

eye received a refractive correction. This was prescribed

at a rate of 1 h per day per month until the age of 6

months; thereafter, a maintenance level of 50% of waking

hours was prescribed.11 The maintenance level was then

adjusted according to VA measurements,11 but the

majority of patients received patching for 50% of their

waking hours after 6 months of age.

Data were collected with regard to primary diagnosis,

age at cataract removal, compliance with occlusion

regime, final VA in aphakic eye (best corrected), final VA

in phakic eye, presence of stereopsis/binocularity, need

for any further operations, and need for any further

medical attention.

Analysis of data was performed, assessing the

proportion of patients with useable vision (which was set

at a LogMAR acuity of 0.6 or better16) compared with

those with a vision of less than 0.6, to give a prognosis of

outcome. Birch et al16 consider a ‘spare’ eye with a VA of

at least 0.6 to be a worthwhile aim; we will take this as

our marker of successful outcome in this study. The final

acuity achieved was related to the age of cataract

extraction.
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Results

A total of 73 patients were identified within the inclusion

criteria, 7 sets of data were unobtainable and 4 patients

were lost to follow-up, leaving 62 eyes included. Of

these, 13 had PFV and 7 were recorded as microcornea

(horizontal corneal diameter of less than 10 mm). The age

at the time of recording the final VA was 7.99±2.96 years.

In all, 32% (20/62) of eyes had a final VA of 0.6

LogMAR or better (average 0.34±0.17). The average age

at surgery was 5.0±4.1 weeks. The remaining 68% had a

VA of less than 0.6; the average age at surgery was

9.7±6.5 weeks.

Of the 62 eyes, 36 had surgery at less than 8 weeks of

age and 15 (42%) of these eyes achieved a final VA of 0.6

LogMAR or better. Of these 62 eyes, 46 underwent

surgery at the age of 12 weeks or less, and 16 (35%)

achieved a final VA of 0.6 LogMAR or better. A total of

27% (17/62) had a vision of less than 1.00 LogMAR, with

an average age of 9.9±7.0 weeks at the time of surgery

(see Table 1 for comparison of age of lensectomy with

final VA achieved).

Four eyes (6.3%) had a vision of 0.2 or better. One eye

(1.6%) achieved a VA of 0.0 and the child showed

110 arc s of stereoacuity. This patient had surgery at the

age of 2 weeks. Three eyes had surgery before 1 week;

two eyes had a VA of 0.22 and one eye had a VA of 0.36.

The 49 cases with cataract alone (no PFV) had an

average VA of 1.24 (SD±0.72), with an average age at the

time of surgery of 8.70 (±6.56) weeks.

Of the 13 eyes with PFV, the final VA was 1.16 (±0.77)

and the average age of lensectomy was 5.9 (±4.4) weeks.

Seven eyes were reported to be microcornea, these

achieved a final VA of 1.60±0.43. The average age at the

time of surgery was 9.8 (±3.3) weeks.

There were three eyes that had microcornea and PFV.

They achieved an average final VA of 1.41 (±0.68). The

average age at the time of surgery in these eyes was 8.7

(±3.1) weeks.

Strabismus was reported in 85% (53/62) of cases.

Glaucoma occurred in 19% (12/62) of eyes, with 4

requiring surgery and the remainder receiving topical

treatment.

Occlusion therapy was abandoned in 31% (19/62)

before the age of 4 as it was deemed too distressing for

the child, or the amblyopia was deemed to be too dense

to be recoverable. The average age of these children at the

time of lensectomy was 8.08 (±4.48) weeks. The average

VA of the 62 phakic eyes was 0.02±0.14.

Discussion

Previous studies16,25–29 have assessed visual outcome in

children after congenital cataract extraction (see Tables 2

and 3 for comparison of outcomes with results from

this study).

This study found that an earlier age of surgery

correlated with a better chance of good visual outcome,

which is in agreement with most previous studies. Birch

and Stager13 reported on 38 patients and found a VA of

0.60 or better in 53% of cases, with the best outcomes in

those operated before 2 months of age. Birch et al17 found

that VA development was within normal range for the

first year of life, but then lagged behind normal

development during years 2–4.17 Lambert et al10 reported

a mean grating VA of 0.87±0.31 in the affected eye in 13

subjects who had had unilateral cataract extraction

before 7 months of age.10

In 1996, Birch and Stager30 performed statistical

analysis of 45 cases and identified that surgical

intervention before 6 weeks of age maximized the

potential for good visual outcome.

Although operating at an early age does increase

the chance of achieving a good vision, the results varied.

The potential for achieving 0.0 LogMAR acuity in

the aphakic eye is less (1.6%). Being operated upon at

a young age does involve a risk of complications.

The risk of glaucoma is highest with cataract extraction

in the first 4 weeks,31 with about 50% developing

Table 1 Age of lensectomy with final VA achieved in aphakic
eye

Age of lensectomy (weeks) No. of eyes Average final VA

0–2 6 0.25±0.22
2–4 13 1.32±0.70
4–6 8 1.05±0.77
6–8 9 1.23±0.75
8þ 26 1.44±0.63

Table 2 Good outcome results

Previous studies VA Age at the time of surgery

Robb et al26 (n¼ 12) 41% VA better than 0.6 Before 3 months
Birch et al16 (n¼ 14) 88% VA better than 0.6 33% VA better than 0.6 Before 6 weeks 8–32 weeks
Birch et al27 VA 0.38±0.22 (n¼ 10) Before 8 weeks
Lundvall and Kugelberg28 10% achieved VA 0.6
Drummond et al29 (n¼ 14) 43% achieved 0.4 or better 9 day to 14 weeks
This study (n¼ 62) 32% VA better than 0.6 Average 0.34±0.17 Average age 5.0±4.1 weeks
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glaucoma (19% of all cases in this study). There is also the

risk of developing secondary membrane formation

(10%)32 and retinal detachment (1%).32

In approximately a third of patients, occlusion therapy

was abandoned before the age of 4 years because of a

poor visual outcome. It is important to consider this fact,

as there is often a significant amount of stress and upset

for the child, parents, and other family members while

attempting to comply with an occlusion regime.

The high incidence of strabismus is similar to that

observed in most other studies, including the study by

Lambert et al,10 who recorded manifest strabismus in 92%

of patients.10,15,16,33–35

This can have further issues, as the child may require

further surgery to improve cosmesis. However, there is

also a significant risk of strabismus without lensectomy.

Approximately 20% of eyes develop glaucoma and

require life-long medical therapy or surgical

intervention. Postoperative care of unilateral cataract

patients also involves other significant issues; Maurer

et al18 found a reduced threshold of sensitivity in the

nasal visual field when compared with the temporal

visual field.

The risk of loss of vision in the phakic eye should also

be considered when considering treatment for unilateral

cataract. Rahi et al36 found that the projected risk of loss

of vision in the non-amblyopic eye was 1.2%, with 65% of

people of working age being affected.

Possible bias in this study includes a high proportion

of children with complicated cataract and PFV. This may

be because of the specialist nature of the study centre.

Other studies may not reflect the full extent of visual loss,

as more complicated cases are often transferred to

tertiary referral centres for treatment and ongoing care.

This may be a source of difference and may counteract

any bias from a smaller centre that may have simpler

cases and that may report better prognosis. This fact

should be borne in mind when viewing other studies,

and all reports should be viewed together to reflect the

national outcome in the context of a small population.

Cost implications of cataract surgery for congenital

cataract must also be considered, as well as the social

costs to families. Further investigation of this cohort

would be beneficial to assess the cost/benefit ratio. This

would be beneficial to the health service provider, as

treatment for eyes with a poor predicted outcome needs

to be critically evaluated.

Conclusion

Two-thirds of children operated for unilateral congenital

cataract do not develop acuity better than 0.6 LogMAR in

their aphakic eye. Very early surgery improves the

chance of good vision but the majority will have a poor

VA outcome. The majority will be strabismic, and there is

a high risk of glaucoma.
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