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Purpose: To study the long‑term outcome of cataract surgery with primary intraocular lens (IOL) in 
children <2 years. Materials and Methods: Retrospective analysis of bilateral cases that were operated 
before 2 years age for congenital cataract. All underwent primary posterior capsulotomy with anterior 
vitrectomy and primary IOL implantation. Only those with a follow‑up of at least 8 years were evaluated. 
Results: Twenty‑six eyes of 13 children with bilateral cataract met the inclusion criteria. Average age at 
surgery was 14.15 months with a mean follow‑up of 102 months. Average preoperative axial length (AL) was 
19.93 mm. There was a refractive shift from a mean spherical equivalent of 1.64 D at 2 weeks after surgery to 
‑1.42 D measured at last follow‑up. Twenty‑four eyes out of 26 (92%) achieved final visual acuity (VA) of 6/18 
or more at last follow‑up with 19/26 (73%) having acuity of 6/12 or greater. Raised intraocular pressure was 
documented in one eye only. Average AL recorded at last follow‑up was 22.21 mm. Conclusion: Primary 
IOL implantation in children <2 years is a safe surgical procedure with excellent long‑term results. The 
myopic shift is well‑controlled and final VA achieved is reasonably good.
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Primary intraocular lens (IOL) implantation in pediatric cataract 
has been the choice of surgical procedure since quite some time 
now.[1‑4] However, the age at which IOL needs to be implanted 
is still debatable when it comes to infants and toddlers. Earlier, 
there was a trend to leave them aphakic and rehabilitate with 
contact lens. Lately, there has been a steady increase in the 
rate of primary IOL implantation in children with congenital 
cataract who are <2 years. However, caution is advised in 
children <6 months age as the incidence of adverse events is 
high.[5] Risks associated with primary IOL implantation like an 
adult size IOL being implanted into small eye, postoperative 
inflammation and glaucoma do preclude one to implant an 
IOL in an infant’s eye. Various studies have addressed these 
factors, but there is limited evidence on the long‑term outcome 
in children who underwent primary IOL implantation before 
2 years age.[6‑9] We herein report our findings in such cases.

Materials and Methods
The records of all children < 2 years who were operated between 
2000 and 2002 were analyzed. Thirteen children (26 eyes) who 
had a minimum follow‑up of 8 years were included. The rest (12 
eyes of six children) had very short follow‑up or were lost to 
follow‑up (3 children) or had other structural anomalies like 
microphthalmia, persistent hyperplastic primary vitreous, 
coloboma or history of trauma. All eyes underwent primary 
posterior capsulotomy of approximately 3.5–4 mm in size with 
anterior vitrectomy and primary IOL implantation. The size 
of the anterior capsulorhexis was about 5 mm. IOL implanted 

was either foldable hydrophobic acrylic (Sensar Optiedge, 
Abbott Medical Optics, Santa Ana, California and Alcon 
MA60AC, Fortworth Texas, USA) or single‑piece square‑edge 
polymethyl methacrylate (Aurolab SQ3602, Aravind, Madurai, 
India.). Axial length (AL) was calculated using A scan. IOL 
power was approximately based on Dahans criteria[6] and 
adjusted thereafter for a predictive postoperative retinoscopy 
of no more than + 4 D in infants and + 3 in 1–2 years age 
group. Only eyes with AL of ≥17 mm were considered for IOL 
implantation. Retinoscopy was first done after surgery at an 
interval of 2 weeks when no inflammation was documented. 
Best‑corrected visual acuity (VA) was recorded at last follow‑up. 
Intraocular pressure (IOP) was measured with Goldmann 
applanation tonometer. AL was recorded at 8 years follow‑up.

Results
Twenty‑six eyes of thirteen children out of 38 eyes of 19 children 
who had undergone bilateral cataract surgery during that time 
met the inclusion criteria [Table 1]. All the cases underwent 
bilateral sequential cataract surgery with IOL implantation. 
Follow‑up ranged from 96 months to 108 months. Average age 
at surgery was 14.15 months (range 3–23 months). There were 
two children <6 months age.

Refractive error
Postoperative retinoscopy ranged from +8 D to −2.75 D with 
average being 1.64 D. Refractive error at last follow‑up ranged 
from +6.5 D to −11 D with average being −1.42 D. The mean 
myopic shift in refractive error was −3.06. The difference in 
refractive error (between immediate postoperative error and 
that at last follow‑up) was highly significant (P < 0.001). Change 
in refractive error in the follow‑up period is shown in Fig. 1.

Visual acuity
Final best‑corrected VA was 6/18 or more in 24/26 (92%) eyes. 
About 73% achieved 6/12 or better. We compared the visual 
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outcome in first and subsequently operated eye in all the 
children. There was no statistically significant difference in the 
final VA in the two eyes (P ‑ 0.916).

Axial length
Average preoperative AL was 19.93 ± 1.62 mm (range 
17.9–22.5 mm). The average AL at last follow‑up was 
22.21 ± 1.51 mm (range 18.8–25.4 mm). The change in AL 
between the preoperative AL and that at last follow‑up was 
highly significant (P < 0.001) [Figs. 2 and 3].

Complications
Besides amblyopia that was managed by the appropriate 
occlusion where required, only one eye had raised IOP of 
32 mmHg at the age of 4 years. IOP was controlled with topical 
dorzolamide and timolol. Average IOP documented was 
15.8 mmHg at last follow‑up. Posterior capsule opacification 
was seen in two eyes for which surgical capsulotomy was 
performed.

Discussion
Refined techniques and new generation IOL’s for pediatric 
cataract surgery have shifted the consensus toward implanting 
an IOL at an early age with decreased risk of complications. 

Major problem in pediatric cataract patients is noncompliance 
with contact lenses resulting in amblyopia. There however 
remains a grey zone which makes primary IOL implantation in 
infants questionable. The outcome of primary IOL implantation 

Table 1: Profile of patients with long‑term follow‑up

Gender Eye Age at 
surgery 
(months)

AL 
(mm)

PO 
Ret.

Final 
Refr.

Final 
VA

IOP 
(mmHg)

Final 
AL 
(mm)

M R 3 17.94 4 3 6/9 14 19.4

L 5 17.86 4 3.25 6/12 17 18.82

M R 5 18.2 7 4 6/12 16 20.25

L 6 18.4 8 6.5 6/9 12 19.35

M R 21 22.45 0.75 −1.5 6/9 17 23.19

L 22 22.55 0 0 6/9 19 23

F R 22 21.9 4.5 3 6/9 13 20.04

L 23 22 2 0.75 6/9 15 19.96

M R 23 20.3 −2.5 −3.25 6/12 12 23.95

L 16 19.04 3 −5 6/9 17 23.93

M R 12 19.6 −1 −5 6/12 11 22.39

L 12 19.8 2 −3 6/12 13 21.86

M R 16 20.7 0 0.25 6/12 12 22.15

L 17 20 2 −3 6/12 12 22.22

F R 15 22.2 −2.75 −6.75 6/18 14 24.92

L 16 22.31 0 −3.5 6/12 12 23.63

M R 17 20.6 1 0.25 6/12 17 22.4

L 18 20.7 0.5 0 6/12 17 22.6

M R 13 20.95 1 −2.25 6/18 18 22.4

L 15 20.72 0 −3.75 6/18 32 22.89

F R 12 19.5 3.5 3.5 6/18 17 21.23

L 13 19 5 1.75 6/12 16 21.66

M R 12 18 0.5 −4 6/18 16 22

L 15 17 0.25 −2.25 6/12 20 22.4

M R 13 18 −0.75 −9 6/36 17 24.45
L 16 18.5 −1.5 −11 6/36 17 25.46

AL: Axial length (in mm), PO: Postoperative, Ret.: Retinoscopy, 
Refr.: Refraction, VA: Visual acuity, IOP: Intraocular pressure

Figure 1: Change in refractive error over the follow‑up period of 8 years

Figure 2: Axial length (AL) of right eye showing preoperative and 
postoperative final AL of each patient

Figure  3: Axial length (AL) of left eye showing preoperative and 
postoperative final AL of each patient
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in very young children is unclear because of the paucity of 
long‑range studies. Gouws et al. showed that 50% achieved 6/18 
or better VA when both eyes were operated.[10] In a series by 
Chak et al. median VA recorded at 7 years follow‑up was 6/18.[11] 
Gelbart et al. showed that 60% infants achieved VA of 6/18 with 
best results in those operated before 8 weeks age.[12] Poor results 
in previous studies have been attributed to late presentation, 
improper surgical techniques, inadequate management of 
amblyopia coupled with aphakia. Thoumazet et al. concluded 
that primary IOL implantation provides significantly better VA 
than aphakic contact lens corrected eyes after pediatric cataract 
surgery in infants.[13] Our case series shows that reasonably 
good visual outcome is possible in ~ 70% of the children.

Limited data are available on long‑term refractive status 
in very young children undergoing cataract surgery with 
primary IOL implantation. Plager et al. showed a mean myopic 
shift of 4.6 D in children operated at age 2 or 3 years over a 
period of 6 years with a mean rate of shift decreasing as the 
age increased.[14] They also emphasized the fact that future 
myopic shift is unpredictable in young children. Similar 
observations were made by Crouch et al. who showed a myopic 
shift of 5.96 in children <2 years age with a mean follow‑up of 
5.4 years.[15] This study served as a guide to accurate IOL power 
calculation based on the refractive growth in children. Dahan 
and Drusedau reported a myopic shift of 6.9 D in infants over 
a period of 7 years after primary IOL implantation.[6] Ram et al. 
observed a decrease in initial myopic shift of from 6.60 ± 2.64 D 
at 1 week postoperatively to 3.03 ± 2.53 D at 1 year following 
primary IOL implantation in infants.[1] In a recent review by 
the same author, the mean refractive error at 2 weeks, 1 year 
and 3 years after cataract surgery in the age group ≤2 years 
was +3.3863.07 D (median + 3.75 D), +1.72 D (median +1 D) 
and − 0.51 D (median − 0.5 D).[16] We observed a mean refractive 
shift of 3.06 D over a period of 8 years. This may be related 
to the power of IOL selected aiming for a less hypermetropic 
postoperative retinoscopy or a reduction in AL growth in 
pseudophakic eyes. This finding is supported by Griener et al. 
who showed a decrease in axial growth in children with IOL 
implantation that subsequently reduced the magnitude of 
myopic shift.[17] Inatomi et al. showed no significant difference 
in the AL between two eyes in older children operated for 
unilateral cataract.[18] Nischal et al. have enumerated multiple 
reasons for such a large variability seen in myopic shift and 
AL and have summarized it as “emmetropization” may be 
abnormal in these abnormal cataractous eyes.[19]

The incidence of glaucoma was negligible in our study. 
This may be related to the improved surgical techniques and 
endocapsular implantation of IOL. Crouch et al. did not observe 
any case of pseudophakic glaucoma in their prospective 
series.[15] Ram et al. in their study in infants did not report 
any case of glaucoma at 1 year follow‑up.[1] However in their 
recent study which is the largest single center study to date, 
the incidence of glaucoma was just 0.5%.[16]

Our study shows a favorable long‑term outcome of primary 
IOL implantation in children who were operated before 2 years 
age. The importance lies in choosing an IOL power to aim for 3–4 D 
hypermetropia in this age group, performing primary posterior 
capsular capsulorhexis with endocapular IOL implantation 
coupled with the amblyopia management. This series also 
highlights the fact that the change of AL in pseudophakic eyes 

is limited which may be detrimental in decreasing the surprises 
observed in final refraction over such a long follow‑up. However, 
our study is limited by the fact that there could be selection bias, 
a retrospective nature and no data on children who were lost to 
follow‑up. There is scope for prospective studies with more cases 
to answer the shortcomings in this study.
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