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Context: Bilateral pediatric cataracts are important cause of visual impairment in children. Aim: To study 
the outcome of bilateral pediatric cataract surgery in young children. Setting and Design: Retrospective 
case series in a tertiary center. Materials and Methods: Records of pediatric cataracts operated between 
January 2001 and December 2003, with a minimum follow-up of 3 months, were reviewed retrospectively. 
Statistical Methods: Independent sample t-test, Fisher’s exact test, and logistic regression using SPSS 
(Statistical Package for Social Science, Chicago, USA) version 12. Results: 215/257 (83.7%) patients had a 
minimum follow-up of 3 months. The mean age of presentation to the hospital was 53 months (range: 0-168 
months). Congenital cataract was present in 107 patients (58.2%) and developmental cataract in 77 patients 
(41.8%). The mean age at surgery was 55.2 months (range: 1-168 months). Out of 430 eyes, 269 (62.6%) had 
an intraocular lens implanted. The mean duration of follow-up was 13.1 months (range: 3-38 months). 
Pre-operatively, 102 patients (47.3%) had visual acuity <6/60, in the better eye, compared to 37 patients 
(17.2%) post-operatively (P < 0.001). Eighty-five patients (39.5%) had visual acuity >6/18. The most common 
early post-operative complication was fibrinous uveitis in 57 eyes (13.3%) and the most common delayed 
post-operative complication was posterior capsular opacification in 118 eyes (27.4%). The most important 
prognostic factor for poor outcome was congenital cataract (odds ratio [OR]: 26.3; 95% confidence interval 
[CI], 4.4-158.5) and total cataract (OR: 4.8; 95% CI, 1.3-17). Conclusion: Nearly half of the eyes had visual 
acuity >6/18. The outcome was poorer in congenital cataracts, especially those operated after >1 year of age.
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Childhood cataract blindness is one of the major avoidable 
causes of blindness in both developed and developing 
countries and it is a priority for VISION 2020: The right to 
sight initiative.[1] The epidemiology of childhood cataract 
is complicated by the fact that it is not a single disease 
entity, as it represents a group of etiologies defined by age. 
Of the 1.4 million blind children, globally, the number due 
to lens-related conditions is estimated to 190,000 (14%), 
with proportion varying in different countries.[2-4] Over the 
past decade, various studies have looked at the outcome of 
bilateral pediatric cataract,[5-15] but only a few have looked at 
the outcome of both congenital and developmental cataracts 
and most of them were small specific series.[6,7,9,12] This study 
looks at the outcome of bilateral pediatric cataract from a 
tertiary eye care center in Andhra Pradesh with the objective 
to document visual outcome and complications of cataract 
surgery and to analyze the risk factors for poor outcome.

Materials and Methods
Medical records of 257 bilateral pediatric cataracts operated 
at the Pediatric Ophthalmology Service in the institute over 

a 3-year period, from 1st January 2001 to 31st December 
2003, were reviewed retrospectively. Approval of the Ethics 
Committee of the Institute was obtained for the data collection. 
Two hundred and fifteen children (83.7%) with age range 
from birth to 16 years and having a minimum follow-up of 
3 months, after the first eye surgery, were included in the 
study. Patients with unilateral cataract, traumatic cataract, 
and having follow-up of less than 3 months were excluded. 
Medical records were reviewed for demographic, pre-
operative, intra-operative, and post-operative information 
and recorded on the forms using a coding system designed 
for the study.

Demographic information and history included age at 
diagnosis, presence or absence of consanguinity, and family 
history of cataract. Consanguinity was defined as marriage 
between first, second, or third cousins. Cataract was classified 
as congenital, if the age of diagnosis was within 1 year of birth 
and developmental if the age of diagnosis was later.

The method of recording visual acuity varied, depending 
on the age and cooperation of the child. If optotype methods 
such as Allen pictures, Teller acuity, or Snellen’s chart were 
unsuccessful, fixation pattern was determined. Other features 
recorded were intraocular pressure (IOP), presence or 
absence of nystagmus, squint, morphology of cataract, and 
other anomalies. Presence or absence of other pathologies 
responsible for loss of vision was also recorded, either by 
fundus examination or by a B-scan.

Pre-operative information included the type of surgery, 
presence or absence of primary posterior capsulotomy (PPC), 
anterior vitrectomy (AV), intraocular lens (IOL) type and size, 
method of IOL placement, surgeon profile, and complications. 
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IOL power calculation was done on the basis of keratometry 
and axial length using the SRK II formula.

Post-operatively, patients routinely received topical steroids, 
antibiotics, and cycloplegics. Patients were usually seen on 
day 1, at the first week and after 5-6 weeks. Post-operative 
complications, method of optical correction, and presence of 
amblyopia were documented.

Complications were defined as early, if they occurred within 
3 months of surgery and delayed if they occurred later. Posterior 
capsule (PC) rent was deemed to have occurred if it happened 
prior to the planned commencement of PPC. If the pupillary 
area showed dull reflex on distant direct ophthalmoscopy 
and/or on the slit lamp, or examination under anesthesia 
showed an obvious opacity in central 2 mm of visual area, 
it was diagnosed as central posterior capsular opacification 
(PCO). In eyes that developed significant PCO, YAG (yttrium-
aluminum-garnet) laser capsulotomy was performed, but in 
eyes with thick fibrotic capsules or uncooperative children, 
surgical membranectomy and AV were performed. Glaucoma 
was confirmed if IOP was more than 20 mm of Hg recorded on 
three different occasions.

Final outcome was assessed in terms of visual acuity in the 
better eye at the last post-operative follow-up. For statistical 
analysis, SPSS version 12 was used. In univariate analysis, for 
a continuous variable, independent sample t-test was used and 
for analysis of two categorical variables, the Fisher’s exact test 
or a Chi-square test was used. For multivariate analysis and 
for odds ratio, logistic regression was used.

Results
Out of 215, 131 (60.9%) patients were boys. The mean age of 
presentation was 53 months (median, 48 months; range, 0-168 
months) and 81 children (37.7%) were within 1 year of age. 
The mean duration of follow-up was 13.1 months (median,  
11 months; range, 3-38 months).

The age of diagnosis could be established in 184 (85.6%) 
patients; out of which, 58 (31.5%) patients had since birth. 
The mean age of diagnosis was two and half years (median, 
3.5 months; range, 0-167 months). One hundred and seven 
patients (58.2%) were classified to have congenital cataract 
and 77 (41.8%) have developmental cataract. History of 
consanguinity among parents was present in 81 (37.7%) 
patients. Consanguinity among parents was more common 
in patients with congenital cataract when compared to 
developmental cataract (50.5% vs. 30.6%, P = 0.01).

Pre-operative visual acuity was most commonly recorded by 
the fixation pattern (59.5%) and Snellen’s chart (35.3%) [Table 1]. 
One hundred and two patients (47.4%) had visual acuity less 
than 6/60 in the better eye (defined as poor fixation or visual 
acuity less than 6/60) [Fig. 1]. The visual acuity of children 
having congenital cataract was more likely to be less than 
6/60 than those with developmental cataract (69.1% vs. 36.4%,  
P < 0.001). The mean IOP was 14 mm of Hg (SD = 4.7) in the right 
eye and 13.8 mm of Hg (SD = 4.2) in the left eye. Three patients 
had IOP more than 20 mm of Hg. In two of them, it was due 
to the use of topical steroids and one had associated glaucoma 
due to congenital rubella syndrome. Nystagmus was present 
in 77 (35.8%) patients. It was more common in children with 
congenital cataract than with developmental cataract (74.7% 

vs. 2.6%, P < 0.001). Squint was present in 31 (14.4%) patients. 
It was alternating in 19 patients (10 exotropia and 9 esotropia) 
and unilateral in 12 eyes (11 exotropia and 1 esotropia). 
Associated anomalies were present in 17 (7.9%) patients: 
Microphthalmos (nine patients) followed by microcornea (five 
patients), microphthalmos with coloboma (two patients) and 
associated congenital glaucoma (one patient). Lens morphology 
was symmetrical in 140 (65.1%) patients. In patients with 
symmetrical morphology, the most common was total cataract 
(57 patients) followed by zonular cataract (28 patients), 
nuclear cataract (18 patients), posterior sub-capsular cataract  
(14 patients), posterior lenticonus (six patients), anterior polar 
(three patients), and membranous (two patients). Further, 
12 patients had mixed type of morphology. Children in the 
congenital group were more likely to have total cataract than 
children in the developmental group (65.4% vs. 15.8%, P < 0.001).

The mean age of surgery was 55.2 months (median,  
48 months; range, 1-168 months). The surgical procedure 
was the same in both eyes in 205 (95.3%) patients [Table 2].  
The most common surgical procedure was extra-capsular 
cataract extraction (ECCE) with PPC with AV (70 patients), 
followed by ECCE with posterior chamber IOL implantation 
(55 patients), phacoemulsification with posterior chamber 
IOL implantation (47 patients), ECCE with PPC with AV 
with posterior chamber IOL implantation (23 patients), 
and lensectomy (eight patients). One patient underwent 
phacoemulsification with PPC with AV with posterior chamber 
IOL implantation and one underwent phacoemulsification 
with trabeculectomy posterior chamber IOL implantation. In 

Figure 1: Comparison of pre-operative and post-operative visual acuity

Table 1: Pre-operative and post-operative method of 
recording visual acuity

Method of examination 
of visual acuity

Pre-op (%) Post-op (%)

Snellen 76 (35.3) 96 (44.7)

Teller acuity 1 (0.5) 43 (20)

Allen pictures 2 (0.9) 9 (4.2)

Fixation pattern 128 (59.5) 63 (29.3)

Others 8 (3.8) 4 (1.8)
Total 215 (100) 215 (100)
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squint, total cataract, aphakia, and congenital cataract were 
significantly associated with poor outcome. In the multivariate 
analysis, congenital cataract and total cataract remained 
significant risk factors for poor outcome.

Congenital cataract patients, who were operated after first 
birthday, had significantly more poor outcome than those 
operated within 1st year of life (44.8% vs. 28.8%, P = 0.02) but, for 

10 patients, the surgical procedures performed were different 
in both eyes.

One hundred and thirty-four (62.3%) patients had bilateral 
IOL implantation. The most common type of IOL implanted 
was polymethacrylate in 218 eyes (81%) with an overall size 
of 12 mm (79.2%) and in-the-bag implantation (90.7%). The 
majority of patients (70.2%) were operated by a consultant. 
IOL implantation was mainly done for children aged more 
than 24 months. Only three children had IOL implanted at 
the age of 1 year.

Post-operatively, visual acuity was most commonly 
recorded by the Snellen’s chart (44.7%) and fixation pattern 
(29.3%) [Table 1]. 17.2% patients had visual acuity less than 
6/60 in the better eye, compared to 46.3% pre-operatively 
[Fig. 1]. Patients with congenital cataract were more likely 
to have visual acuity less than 3/60 than patients with 
developmental cataract (7.6% vs. 0.5%, P < 0.001), especially 
the ones operated after 1 year of age. The mean IOP was  
11.8 mm of Hg (SD = 2.3) in the right eye and 12.1 mm of Hg 
in the left eye (SD = 2.7). None of the patients had IOP more 
than 20 mm of Hg. Most common method of optical correction 
was spectacles (90.7%). Contact lenses were used infrequently 
due to difficulty with compliance and cost. Amblyopia was 
present in 133 (262 eyes) patients and was the most common 
cause for visual impairment or blindness. One hundred and 
twenty-nine children had bilateral amblyopia and four had 
unilateral amblyopia. In the bilateral group, 108 were equally 
amblyopic in the 2 eyes. Amblyopia was significantly more 
common in cases of congenital cataract than developmental 
cataract (93% vs. 14.9%, P < 0.001).

Table 3 shows the list of complications. The most common 
intra-operative complication was posterior capsular rent seen 
in 33 eyes (7.6%). The most common early post-operative 
complication was fibrinous uveitis in 57 eyes (13.3%) and the 
most common delayed post-operative complication seen was 
PCO seen in 118 eyes (27.4%).

Endophthalmitis occurred in two eyes on the 2nd and 11th 
post-operative days. Immediate surgical intervention in the 
form of pars plana vitrectomy with intraocular antibiotics 
was performed in both cases. One recovered visual acuity of 
6/18 and the other had central steady and maintained fixation 
(CSMF). No organism was detected in both cases.

Of 199 eyes that underwent PPC, PCO occurred in 14 eyes 
(7%), whereas in 215 eyes without PPC, PCO was seen in  
104 eyes (48.4%; P < 0.001). Sixty-nine eyes were treated with 
YAG laser capsulotomy, six eyes underwent membranectomy 
and in two eyes, PC polishing was done.

Risk factors for poor outcomes were analyzed. Subjects 
having follow-up of 6 months or more were included in 
analysis. Poor outcome was defined as less than 6/60 acuity 
or poor fixation. Patients having glaucoma pre-operatively 
were excluded from analysis. Out of 430, 284 (66%) eyes were 
included for analysis. Two hundred and nineteen (50.9%) eyes 
had good outcome and 65 eyes (15.1%) had poor outcome. The 
variables that were analyzed are shown in Table 4. Factors 
that were significant in univariate analysis were modeled for 
multivariate analysis. Table 4 shows the crude and the adjusted 
odds ratio along with the significance level for the variables 
analyzed. In univariate analysis, presence of nystagmus, 

Table 2: Surgical procedures in 205 patients

Surgical procedure Number of 
patients (%)

Phacoemulsification+PCIOL 47 (21.9)

ECCE+PCIOL 55 (25.6)

ECCE+PPC+AV+IOL 23 (10.7)

ECCE+PPC+AV 70 (32.6)

Lensectomy 8 (3.7)

Phacoemulsification+PPC+AV+IOL 1 (0.5)

Phacoemulsification+Trabeculectomy+PCIOL 1 (0.5)
Total 205 (95.3)

PCIOL: Posterior chamber intraocular lens implantation, ECCE: Extra-capsular 
cataract extraction, PPC: Primary posterior capsulotomy, AV: Anterior vitrectomy

Table 3: Intra- and Post-operative complications in  
430 eyes undergoing cataract surgery

No. of eyes 
(%) N = 430

Intra-operative complications

PC tear without vitreous loss 26 (6)

PC tear with vitreous loss 7 (1.6)

Retained lens matter 3 (0.7)

Zonular dialysis 1 (0.2)

Descemet’s detachment 1 (0.2)

Hyphema 1 (0.2)

Early Post-operative complications

Fibrin reaction (seen only with IOL implantation) 57 (13.3)

Transient corneal edema 5 (1.2)

Iris prolapsed 2 (0.5)

Wound leak 1 (0.2)

Superficial punctuate keratitis 1 (0.2)

Epithelial defect 2 (0.5)

Pupillary capture of IOL 1 (0.2)

Corneal ulcer 1 (0.2)

Endophthalmitis 2 (0.5)

Late Post-operative complications

Posterior capsular opacification 118 (27.4)

Pupillary capture 1 (0.2)

Decentered IOL 1 (0.2)

Chronic uveitis 5 (1.2)

Capsule contracture 3 (0.7)

Persistent corneal edema 2 (0.5)

Contact lens induced ulcer 3 (0.7)

Pupillary block glaucoma 1 (0.2)
Retinal detachment 1 (0.2)

PC: Posterior capsule, IOL: Intraocular lens
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patients operated within 3 months of birth and those between 
3 and 12 months, there was no significant difference in good 
outcome (73.5% vs. 65.4% P = 0.4).

Surgical intervention on congenital and total cataracts before 
their first birthday had a better outcome compared to those 
operated after 1 year (72.2% vs. 38.9%, P = 0.008).

Discussion
Management of childhood cataract remains a challenge and is 
complicated by the fact that it requires special surgical skills, 
tends to have more inflammation, and over a period of time 
has a risk of amblyopia along with change in refractive state 
of the eye. But in our series, all the children had a significant 
improvement over their pre-operative visual acuity, included 
those who were operated late.

In this study, the visual outcome of 39.5% having post-
operative visual acuity ≥6/18 is comparable to a study from 
central India that reported 16.4% having post-operative vision 
≥6/18,[16] whereas a study from Pune had 35.5% eyes having 
post-operative vision ≥6/18,[17] and a series from Nepal that 

had 36.6% eyes having post-operative vision ≥6/18,[18] but these 
series included some traumatic cataracts too. We defined CSMF 
as equivalent to 6/60 or better.[19,20] Post-operatively, there was 
significant improvement in visual acuity [Fig. 1]. Overall, 17.2% 
patients had visual acuity less than 6/60 of which 8.9% had 
visual acuity less than 3/60 in the better eye. This outcome is 
comparable to results from Nepal[18] and India,[17,16] but poorer 
than reports from the developed world.[7,10,12,14,15] This could be 
due to the duration of follow-up being only 11 months or the 
large proportion of congenital cataracts in our group. It has 
been shown that in congenital cataracts, operated earlier in 
life (within 1 year), the visual development continues till the 
age of 10-12 years.[10] Hence, with a long-term follow-up, these 
children will, expectedly, have further improvement in their 
visual acuity. Overall, 39.5% patients achieved visual acuity 
6/18 or better in the better eye.

The risk of poor outcome in congenital cataract was nearly 
20 times more than for developmental cataract, especially 
if operated after the age of 1 year. The visual system got the 
opportunity to develop and mature in the latter before its 
progress was halted by the development of cataract while the 

Table 4: Univariate and multivariate analyses of poor outcome in 284 eyes having surgery for pediatric cataract

Variables Good outcome Poor outcome Crude OR (95% CI) P value Adjusted OR (95% CI) P value

Gender

Male (178) 139 39 0.86 (0.5-1.52) 0.6 – –

Female (106) 80 26

Consanguinity

Yes (122) 88 34 1.39 (0.78-2.48) 0.27 – –

No (162) 127 35

Classification

Congenital (181) 125 56 5.27 (2.27-12.2) <0.001 26.3 (4.37-158.46) <0.001

Developmental (103) 94 9

Nystagmus

Present (129) 86 43 3.30 (1.76-6.2) <0.001 0.5 (0.14-1.72) 0.27

Absent (155) 133 22

Morphology

Total (134) 89 45 4.02 (1.88-8.63) <0.001 4.77 (1.34-16.96) 0.02

Partial (150) 130 20

Post-op squint

Present (41) 26 15 2.25 (1.09-4.66) 0.03 2.02 (0.55-7.48) 0.3

Absent (243) 193 50

Surgeon

Consultant (231) 175 56 1.56 (0.72-3.41) 0.26 – –

Others (53) 44 9

IOL

No (129) 91 38 1.98 (1.13-3.47) 0.02 0.44 (0.2-1.11) 0.08

Yes (155) 128 27

Intra-operative complications

Yes (26) 20 6 1.01 (0.39-2.64) 0.98 – –

No (258) 199 59

Post-operative complications
Yes (111) 90 21 0.68 (0.38-1.23) 0.2 – –

No (173) 129 44

CI: Confidence interval, OR: Odds ratio, IOL: Intraocular lens
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visual system could not develop at all in a dense congenital 
cataract. Hence, early surgery is important in congenital cataract. 
Various authors have addressed the issue of timing in case of 
surgery for bilateral congenital cataract, but controversy persists 
as early surgery increases the risk of developing subsequent 
glaucoma and late surgery is associated with deprivation of 
visual development. In contrast to other authors,[5,8,10,14] we were 
unable to document any difference in outcome for patients 
operated within 3 months and those operated between 3 and 
12 months. It could be due to the shorter follow-up of patients. 
But even those who were operated late, nonetheless, improved 
over their pre-operative visual acuity.

As in other studies,[8,14,15,21] we found that the prognosis was 
poorer in cases of total cataract with the risk of poor outcome 
being 4-5 times higher.

The most common early post-operative complication 
encountered was presence of fibrin reaction (13.3%). It was seen 
only in eyes that had IOL implantation (20.8%) and occurred 
within 1-2 weeks of surgery. Similar findings are reported by 
other authors.[6,9,15] Complications related to IOL implantation 
were few, possibly due to the use of biocompatible IOLs and 
in-the-bag implantation in most cases.

Numerous authors have reported PCO rates ranging from 
50%[9,22] to nearly 100%,[6,23] if the posterior capsule is left intact. 
In our series, 48.4% eyes that did not have PPC developed PCO. 
Only 7% of eyes that had PPC developed opacification of visual 
axis. Hence, we agree with other authors[24,25] that PPC with AV 
should be mandatorily done in all children till 6-7 years of age.

Retinal detachment is reported nowadays to be rare with the 
advances in microsurgical technique and proper management 
of vitreous loss. We had one case of retinal detachment in a 
patient who had got YAG laser capsulotomy done.

Though glaucoma is one of the frequent serious 
complications,[26-28] there were no cases of new glaucoma in our 
series; however, follow-up was short. A long-term follow-up 
of these cases will help to establish the incidence of glaucoma.

Amblyopia was the most common cause of visual 
deprivation, and it was symmetrical in most of the cases. 
Follow-up at 6 months was available for only 66% of our 
patients and among those lost to follow-up, 24.3% had poor 
outcome when seen at 3 months; therefore, there is a need 
to determine the reasons for failure to attend follow-up and 
improve future attendance.

Conclusion
Most cases of poor outcome occurred in the congenital cataract 
group, especially those operated later in life and are attributed 
to early visual deprivation and attending amblyopia. Early 
detection and surgery, optical rehabilitation, and close follow-
up are essential for good outcome. This is especially crucial in 
those aged less than 1 year.
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