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Preoperative factors affecting visual outcome after unilateral
cataract extraction in pediatric age group
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Purpose
The aimwas to analyze preoperative factors that result in a poor postoperative (PO)
visual outcome in cases with unilateral cataract, mainly the relationship between
preoperative interocular axial length difference (IALD) and PO visual acuity.
Materials and methods
A retrospective chart review of 200 pediatric patients with unilateral congenital
cataracts was carried out from 2011 to 2015. A total of 30 participants who had
cataract extraction with primary intraocular lens implantation were included, with
the performed surgical procedure at an age between 10 months and 11 years older
at the time of surgery. Statistical analysis was done.
Results
A total of 30 participants were included in this study who fulfilled all the inclusion
criteria and provided complete responses. Mean IALD was 1.37mm. The mean
IALD was 0.26mm solely in patients with good visual outcome, whereas children
who had a fair and poor outcome, the mean IALD was 1.87 and 2.24mm,
respectively (P=0.008). All the patients who had good visual outcome were
compliant with amblyopia therapy, whereas 60% of patients with the fair visual
outcome and 28.50% of those with poor visual outcome solely were compliant with
amblyopia therapy (P=0.001). Mean age at the time of surgery was 39.40 months.
Eleven patients had good vision, and 91.9% of them were younger than 2 years old
at the time of surgery (P=0.001).
Conclusion
The smaller the preoperative IALD, the younger the surgical age, the earlier the
surgical intervention, and the higher the compliance with amblyopia therapy, the
higher is the PO visual acuity in a child with unilateral cataract.
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Introduction
Refractive error reduction throughout eye growth is
known as ‘emmetropization.’ This process depends
principally on effective visual stimulation and visual
environment [1], with any disruption consistently ends
up in axial myopia development known as form-
deprivation myopia [2]. The visual outcomes in
pediatric cataract improved with screening programs,
early cataract detection, early surgical intervention, and
innovations in surgical technique together with
primary intraocular implantation [3–5]. However,
determining the prognosis of an individual remains
difficult [6]. Understanding the factors affecting this
prognosis is the concern of recent research studies.
Investigators have found that factors affecting the
postoperative (PO) visual acuity are the age at the
time of surgery, laterality of cataract, and amblyopia
therapy compliance [7–9].

Interocular axial length difference (IALD) is of
particular interest in a pediatric cohort because
e Surgery
48% of pediatric patients with cataracts have
an IALD of greater than or equal to 0.5mm,
which is not common in the general adult
population [6]. The larger absolute IALD could
also be a predictor of poor visual outcome [10].
The Infant Aphakia Treatment Study Group
concluded that there is no definite optical
treatment for aphakic infants. The investigators
counseled contact lens use for aphakia correction
in an infant operated younger than 7 months of
age unless its handling and cost are unaffordable
for the parents [11]. The aim of our study was to
assess factors affecting visual outcome in a unilateral
pediatric cataract, principally the IALD.
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Materials and methods
The operative sheets of 200 patients with pediatric
cataract were collected within the period from 2011 to
2015. Retrospective nonrandomized clinical study of
patients who met the inclusion criteria was conducted
after approval from our Institutional Ethical
Committee. An exploration of the information and
medical records of patients who underwent unilateral
cataract extraction surgery with primary IOL
placement was done.

Eyes were included if they had unilateral cataract
surgery with primary IOL implantation at the age
between 7 months and 18 years.

Eyes were excluded in cases of complicated cataract,
cases developing PO complications as secondary
glaucoma, or had signs of retinal or uveal
involvement, which might affect the PO visual
outcome.

Data collected, as shown in Table 1, included
demographic data (sex and date of birth) and clinical
information consisting of age at the time of surgery,
preoperative axial length of the affected eye and
therefore the fellow eye (measurements were
repeated until three measurements showed
consistent, sharp retinal echo spikes; these three
measurements were averaged to yield final axial
length) [1], and baseline vision. Baseline visual acuity
was assessed in step with the age by the forced choice
preferential looking grating (age 7 months–1 year),
Cardiff cards (1–2 years old), 3 months logMAR
uncrowded Kay pictures (18 months–3 years) or
crowded Kay pictures (3–4 years), and crowded
Snellen’s chart in verbal children over 3–4 years old.
Additionally, the visual acuity was divided into three
Table 1 Clinical data of patients

Characteristics N (%)

Age at surgery (months) 10–132

Mean 39.40

Preoperative strabismus

No 12 (40.0)

Yes 18 (60.0)

Cataract morphology

Lamellar 8 (26.7)

Nuclear 9 (30.0)

Posterior 4 (13.3)

Total 9 (30.0)

IALD

Minimum −2.00 mm

Maximum 5.50 mm

Mean 2.32 Mm

IALD, interocular axial length difference.
categories: good (fixated and followed; central, steady,
and maintained or questionably maintained, or Snellen
equivalent of 6/12 or better), fair (fixated and followed
with strong contralateral preference, or Snellen
equivalent higher than 6/36 but worse than 6/12),
and poor (poor fixation, restricted following; not
central, not steady, not maintained; or 6/36 or
worse) [12–14].

Moreover, preoperative strabismus assessed by the
prism bar or separate prism sets in step with child
cooperation, the morphology of the cataract detected
by the portable or table-mounted slit lamp, PO visual
acuity (first day, 2 weeks, 1 month, third month, sixth
months PO), and the compliance with amblyopia
therapy before age 4 years (as a measure of the
patient’s effort and consistency in patching; half
waking hours; and glasses use after cataract surgery)
were enclosed.

The patching compliance assessment relied on parental
reporting through questions that were asked at every
follow-up visit. It had been evaluated retrospectively
and therefore the patching compliance was classified as
good (patch wearing and glasses use as prescribed
before age 4 years, with either complete adherence
or only brief periods of departure), fair (patch
wearing and glasses use as prescribed before age 4
but with long periods of departure), or poor (refuses
to wear patch and glasses, significantly less than
prescribed) [6]. Unfortunately, the causes of fair or
poor compliance were not mentioned in the
examiner’s notes.
Surgical procedure
The surgical intervention was performed rapidly
after diagnosis of unilateral cataract. Underneath
general anesthesia, the limbal approach was used
for cataract extraction. Limbal incisions were done
using MVR 20 G just inside the end of limbal
vessels with 1-mm corneal tunnel, parallel to the
iris plane then toward the anterior capsule.
Viscoelastic material was used to fill and reform
the anterior chamber. Anterior capsulorhexis was
done using 23 G capsulorhexis forceps with
irrigation/aspiration of lens matter using
vitrectomy probe or bimanual irrigation
aspiration. Posterior capsulorhexis was done if
the child aged from 1 to 3 years with anterior
vitrectomy and without anterior vitrectomy if the
age ranged from 4 to 6 years old. Patients older
than 7 years were left with intact posterior capsule
for PO YAG laser capsulotomy. Hydrophobic
acrylic intraocular lens (IOL), either multipiece



Table 2 Values of preoperative IALD

N Minimum
IALD (mm)

Maximum
IALD (mm)

Mean
IALD
(mm)

SD

Good 11 −1.00 2.00 0.2583 0.86353

Fair 5 1.50 2.00 1.7800 0.25884

Poor 14 −2.00 5.50 2.2385 2.96747

Total 30 −2.00 5.50 1.3700 2.19416

IALD, interocular axial length difference.

Figure 1

Relation between surgical age and visual outcome.
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or single piece, was implanted in the ciliary sulcus
or the capsular bag. The corneal wounds were
closed using 10/0 nylon sutures and were
removed 1 month PO. The PO medications were
prescribed in the form of topical steroids,
antibiotics, and cycloplegic eye drops.

Hand-held keratometer (Righton Retinomax K-plus3

readings. The Sonomed machine (model-A scan) was
used for axial length measurement, either under general
anesthesia or with topical anesthesia. IOL power was
calculated using SRK-II formula. Target PO refraction

autorefractometer/keratometer) was used underneath
general anesthesia or automated keratometer for the
cooperative children when awake to get theirK
 was emmetropia if unilateral cataract presented after 1

year of age for future possible IOL exchange.

Glasses were prescribed and checked every 3 months
with half waking hours patching.



Figure 2

Relation between interocular axial length difference and visual outcome.
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Primary outcome was best-corrected visual acuity at
first month PO.
Statistical analysis
Covariates were the age at the time of surgery
(months), the morphology of the cataract,
preoperative strabismus (which could not be
classified as a cause or a results of amblyopia),
IALD, and compliance with amblyopia
therapy. The choice of the covariates was
supported by each clinical experience and former
analysis. First, any statistical relationships between
these potential predictors were investigated, and
then χ2 was done.
Results
A total of 200 eyes were eligible for the study.
Of them, 30 patients met our inclusion criteria
and were used in the statistical analysis. The
cataractous eye was longer than the healthy eye in
23 patients, whereas four eyes were shorter than the
fellow eye and three eyes were comparable to the
fellow eye.
The right eye was involved in 16 cases and the left eye
in 14 cases. The mean age of presentation was 50
months (12–144 months) as shown in Table 1 with
different clinical information. They were 18 females
and 12 males.

Figure 1 illustrates that 11 patients had good vision and
91.9% (10 cases) of them were younger than 2 years at
the time of surgery, and only one case was older than 2
years. However, 100% of patients with fair vision and
85% of patients with poor vision were older than 2 years
old (17 cases). A strong correlation (P=0.001) was
achieved in age below 2 years old.

The affected eye was longer than the healthy eye in 23
patients, whereas equal in three patients (all of them
had good visual outcome) and shorter in four patients
(one of them had a good visual outcome and different
three patients had poor visual outcome), as shown in
Table 2.

Mean IALD was 0.26mm solely in patients with good
visual outcome, whereas among children who had a fair
and poor outcome, mean IALD was 1.78 and 2.24mm



Figure 3 illustrates that all of the patients (11 eyes) who
had good visual outcome were compliant with
amblyopia therapy. Overall, 60% (three eyes) of our
patients with the fair visual outcome and 28.50% (four
eyes) of these with poor visual outcome solely were
compliant with amblyopia therapy (P=0.001).

Overall, 54.5% of patients (six eyes) with good visual
outcome had preoperative strabismus, whereas 80%
(four eyes) and 57.5% (eight eyes) of patients with
fair and poor visual outcome had preoperative
strabismus, respectively. The good visual outcome
was achieved in four eyes of lamellar cataract
(36.4%), a pair of eyes of nuclear (18.5%), and a
couple of eyes of posterior cataract (18.5%) with fair
and poor outcome within the remainder of patients.
The associations of morphology of cataract and
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best technical outcomes, visual outcome may be less
reliable owing to difficulty of pediatric vision testing, as
well as co-existing conditions such as amblyopia, latent
nystagmus, strabismus, or PO refractive error, which
must be managed at the same time [15].

Pediatric cataract physicians are perpetually
researching the factors that are present
preoperatively in children with unilateral cataracts,
which will affect their PO outcome. This would be
useful in the choice of IOL power and parents’
expectation of their child visual outcome, and
therefore the importance of the strict application of
amblyopia therapy.

In the general population, it is rare to search out IALD
of larger than 0.5mm. However, it is common in
patients with pediatric cataract [1]. The mean IALD
in our study was 1.37. The mean IALD was 0.26mm
solely in patients with good visual outcome, whereas
children who had a fair and poor outcome, it was
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respectively, as summarized in Fig. 2. Better visual
prognosis seems to be related to small IALD
(P=0.008).
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Discussion
The management of pediatric cataract and its P
complications throughout the last years has show
an excellent improvement and refinement. Th
assessment of child PO visual prognosis remai
tough, though early surgical intervention plays
major role in its improvement. Regardless of th

preoperative strabismus, whether exotropia/esotrop
were weakly correlated with PO visual acuity.

absolute IALD would be prognostic of a po
postoperative visual acuity’ [6] as we have a tenden
to complete in our study.

Fangqin and coworkers in China [19] are correlate
with our study results. They explicitly concluded th
just in case of dense cataract, lensectomy before thr
months of age, IOL implantation, correct managing
PO complications, early optical correction an
aggressive PO patching of the sound eye wou
increase the ultimate visual outcome.

Gochnauer et al [6] established that the median IAL
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in their study on 96 pediatric patients was 0.74mm.
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There was an 83% increase within the odds of poor P
visual acuity for each millimeter increase in IAL
(P=0.07). They hypothesized that a bigger absolu
IALD would be prognostic of a poor PO visual acuit
This can be correlative with our study. The mea
IALD in our study was 1.37, and was 0.26mm on
in patients with good visual outcome (P=0.008
whereas in children who had a fair outcome, th

mean IALD was 1.87 and it had been of 2.24mm
in patients with poor outcome.
1.87mm and 2.24mm, respectively. It was report
in our study that patients with smaller IALDhad bett
visual outcome.

The process of eye elongation as a result of visu
deprivation has been demonstrated previously
animal models and human models [6,10,16–18].
patients with IALD larger than 0.5mm, the visu
system was already affected by deprivation amblyop
secondary to the cataract with the likelihood of a P
poor visual outcome. ‘They hypothesized that a bigg

before three months of age ends up in better P
visual outcomes.

Conclusion
In conclusion, there is a clinically vital relationsh
between a smaller IALD and PO good visual acui
especially when associated with younger age at time
surgery, earlier surgical intervention, and goo
compliance with amblyopia therapy.
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