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ABSTRACT  

Background: Pediatric cataract is responsible for 200.000 of preventable blindness in 

children. Early cataract extraction and correction after the lens removal is critical. 

Correction can be accomplished through either contact lenses or spectacles. Secondary 

intraocular (IOL) implantation might be considered when the child is intolerant to contact 

lenses/spectacle wear, or has desire to achieve functional vision without additional 

correction. Only a few study has been done regarding secondary IOL implantation in 

aphakic children. 

Objective: This study was aimed to describe the characteristic of secondary IOL 

implantation in aphakic children in Cicendo National Eye Hospital.  

Methods: This retrospective observational study took samples from medical records of 

patients who underwent secondary IOL implantation in 2016 – 2020  in Cicendo National 

Eye Hospital.  

Results: Fifty nine eyes of forty pediatric patients underwent secondary IOL implantation 

surgery between 2016 – 2020. Two patients were excluded. From the 38 patients, 56 eyes 

were observed. Total of 20 patients were boys (52.6%). Cases were 71.1% bilateral 

cataract. The main initial diagnosis was congenital cataract (47.4%). Mean age of 

secondary IOL implantation was 71 ± 35 (20–201) months. Mean duration between cataract 

surgery and secondary IOL implantation was 51 ± 36 (2 – 189) months . Mean IOL power 

implanted was 20.70 ± 4.85 D and 80.4% of the IOL were fixated in the sulcus. The most 

common complication was secondary glaucoma (14.3%). Only 25% remained present for 

more than 12 months follow up and 65.8% of patients were corrected with bifocal 

spectacles with the mean best correction of 0.25 ± 0.27. 

Conclusion: Secondary IOL implantation in aphakic children were mostly done in the age 

of six years old. Low complication rate was found. Patients were mostly given bifocal 

spectacles and showed fair corrected visual acuity.  
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INTRODUCTION  

Pediatric cataract is known to 

be one of the major causes of 

preventable childhood blindness. 

About 200.000 children are blind from 

bilateral cataract globally. The 

management of cataract in children is 

quite challenging and intervention as 

early as possible is needed to prevent 

irreversible amblyopia.  Children who 

are treated in the early childhood, 

especially in the first year of life, are 

suggested to be left aphakic.1,2,3,4 

Early correction after the lens 

removal is also critical and can be 

accomplished through full time wear 

of either contact lenses or spectacles. 

Secondary intraocular implantation 

(IOL) might be considered when the 

child is intolerant to contact lenses or 

spectacle wear, or has desire to 

achieve functional vision without 

additional correction. IOL can provide 
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a constant visual stimulus and served 

as a full time partial correction. 1,5,6,7,8 

The technical difficulty of 

secondary IOL implantation lays 

mainly on how good the capsular 

support was left behind at the primary 

cataract surgery. To the best of our 

knowledge, polymethylmethacrylate 

(PMMA) has demonstrated the longest 

track record of safety. The ciliary 

sulcus was the most common site of 

implantation for years, but the ideal 

site of IOL implantation is in the bag 

since it can maintain better IOL 

centration. However, only a few study 

has been done regarding secondary 

IOL implantation in aphakic children, 

especially in Indonesia.1,5,9 This study 

was aimed to describe the 

characteristic of secondary IOL 

implantation in aphakic children in 

Cicendo National Eye Hospital. 

 

METHOD 

 This is a retrospective 

observational study of children who 

underwent secondary IOL 

implantation surgery between 2016 

and 2020 in Pediatric Ophthalmology 

and Strabismus Unit in Cicendo 

National Eye Hospital. List of patients 

were obtained from chronological 

surgery list in the operating room, 

double checked with database 

obtained from the Information 

Technology (IT) division. Complete 

review of the medical records of all the 

children listed were done.  

 All pediatric patients who 

underwent secondary intraocular lens 

implantation surgery in Cicendo 

National Eye Hospital between 2016 

and 2020 were included in this study. 

Exclusion criteria include patients 

with incomplete medical records 

especially those with incomplete data 

on the report of the surgery.  

 Variables taken in this study 

includes demographic data of the 

patients (age and sex), clinical 

presentation of the patient (laterality, 

nystagmus, type of cataract, main 

diagnosis), data obtained during the 

surgery (keratometry, axial length, 

corneal diameter, IOL power, target 

refraction. surgical action, and site of 

IOL fixation), early and late 

complications, duration of follow up, 

refractive error after the surgery, best 

corrected visual acuity, and visual 

rehabilitation aid chosen after the 

surgery. Data obtained were analysed 

using Microsoft® Excel 2021. 

 

RESULT  

Fifty nine eyes of forty 

pediatric patients underwent 

secondary IOL implantation surgery 

between 2016 – 2020. Two patients 

(three eyes) were excluded due to 

incomplete medical records. From the 

38 patients, 56 eyes were observed. 

Total of 52.6% (20/38) patients were 

boys, 71.1% (27/38) of patients were 

presented with bilateral cataract, 

60.5% was accompanied with 

nystagmus (23/38), and 47,4% (18/38) 

were initially diagnosed as congenital 

cataract. Total of 68.3% (26/38) of the 

patients had cataract surgery in 

Cicendo National Eye Hospital. The 

preoperative clinical characteristics 

secondary IOL implantation are listed 

in Table 1. 

From all the 68.4% surgeries 

done in Cicendo National Eye 

Hospital, the mean age of the first 

cataract surgery was 19 ± 34 (3– 156) 

months. Mean age of secondary IOL 

implantation was 71 ± 35 (20–201) 

months. Mean duration between 
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cataract surgery and secondary IOL 

implantation was 51 ± 36 (2 – 189) 

months. The timing of secondary IOL 

implantation in Cicendo National Eye 

Hospital are elaborated in table 2.

 

Table 1. Preoperative clinical characteristic of secondary IOL implantation 

Clinical Characteristic 
Number of 

Patients (N = 38) 

Percentage  

(%) 

Sex   

Boy 20 52.6 

Girl 18 47.4 

Laterality   

Unilateral 11 28.9 

Bilateral 27 71.1 

Nystagmus   

Yes 23 60.5 

No 15 39.5 

Main diagnosis   

Congenital Cataract 18 47.4 

Developmental Cataract 2 5.3 

Traumatic Cataract 6 15.8 

Aphakia 12 31.5 

Cataract Surgery done in Cicendo Eye 

Hospital 

  

Yes 26 68.4 

No 12 31.6 

 

The Surgical parameters, 

postoperative complication, and 

follow up of secondary IOL 

implantation surgery are summarized 

in table 3. Total of 30.4% were nuclear 

cataracts and 62.5% required 

membranectomy as additional surgical 

action besides secondary IOL 

implantation. Total of 80.4% of the 

IOL were fixated in the sulcus. Several 

complications were reported. Early 

complications include inflammation 

(1.8%), corneal edema (12.5%), 

secondary glaucoma (14.3%), and IOL 

decentration (1.8%). None of the early 

complications require surgical actions, 

Late complication recorded was 

Visual Axis Opacification (VAO) with 

a number of 7.1%. IOL reposition was 

done to the patient with IOL 

decentration. Only 25% remained 

present for more than 12 months 

postoperative visits. Some only came 

until 1 week after the surgery, and 

some still came until 3 years.   

 

Table 2. Timing of secondary IOL 

implantation in Cicendo Eye Hospital 

Parameters Mean (Min–Max) 

Age at cataract 

surgery (mo) 

19 ± 34 (3– 156) 

Age at IOL 

implantation 

(mo) 

71 ± 35 (20–201) 

Duration between 

surgeries (mo) 

51 ± 36 (2 – 189) 

 

The Clinical parameters of 

secondary IOL implantation surgery 

are described in Table 4. Mean of K1, 
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K2, and AXL were 43.26 ± 1.66 

Dioptri (D), 45.16 ± 1.93 D, 22.57 ± 

1.84 mm respectively. Mean IOL 

power implanted was 20.70 ± 4.85 D 

with mean target refraction of 1,56 ± 

1,58 D.  The mean absolute predictive 

error of the target refraction was 2,19 

± 1,63 D. 

 

Table 3. Surgical parameters, postoperative complication, and follow up of 

secondary IOL implantation 

Parameters 
Number of 

Eyes (N = 56) 

Percentage  

(%) 

Type of Cataract   

Nuclear 17 30.4 

Membranous 3 5.4 

Lamellar 6 10.7 

Polus Posterior 2 3.6 

Cortical 1 1.8 

Traumatic 5 8.9 

Unknown 22 39.2 

Surgical Action   

Secondary IOL implantation 21 37.5 

Secondary IOL implantation with 

Membranectomy 

35 62.5 

IOL Fixation   

In the bag 11 19.6 

Sulcus 45 80.4 

Early Complication   

Inflammation  1 1.8 

Corneal edema 7 12.5 

Secondary glaucoma 8 14.3 

IOL decentration 1 1.8 

Late Complication   

Visual Axis Opacification 4 7.1 

Duration of follow up (1 week – 3 years)   

< 12 months 42 75 

 12 months 14 25 

 

Table 4. Clinical parameters of secondary IOL implantation 

Parameters Mean Min – Max 

K1 (D) 43.26 ± 1.66 39.80 – 46.75 

K2 (D) 45.16 ± 1.93 40.94 – 51.06 

AXL (mm) 22.57 ± 1.84 17.10 – 27.29 

Corneal diameter (mm) 11.17 ± 0.47 10.00 – 12.50 

IOL Power (D) 20.70 ± 4.85 9.00 – 30.00 

Target refraction (D) 1,56 ± 1,58 -1,38 – 5,03 

Refractive error post-surgery (D)  -0,28 ± 2,27 -5,50 – 5,00 

Absolute predictive error of target 

refraction (D) 

2,19 ± 1,63 0,08 – 9,49 
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Total of 65.8% of patients were 

corrected with bifocal spectacles and 

15.8 were corrected with monofocal 

spectacles.  Total of 17.1% patients 

were left uncorrected due to lost to 

follow up. Mean visual acuity with full 

correction at final follow up was 0.25 

± 0.27, conversion of Snellen chart. 

Best corrected visual acuity of some 

patients remained fix and follow since 

the youngest patient underwent 

secondary IOL implantation is at the 

age of 20 months and some patients 

are uncooperative during the post-

operative visit. However, some other 

can reach up to 1.0.  

 

DISCUSSION 

In this study, we examined 56 

eyes out of 38 patients. Our result 

showed similar prevalence between 

boys and girls (boys 52.6% and girls 

47.4%). However,  71.1% patients 

were presented with bilateral cataract, 

60.5% accompanied with nystagmus 

and the main initial diagnosis found 

was congenital cataract (47.4%). The 

result of our study is similar with a 

study done by Rahi and Dezateux et al 

that stated that high number of 

congenital cataract (92%) were found 

in United Kingdom and the incidence 

of bilateral cataract was higher than 

unilateral cataract (66%). The result 

were also in line with Romadhon et al 

that stated 63.42% of their subject 

suffered from bilateral congenital 

cataract. The distribution of 

prevalence in between both gender 

were not much different as well 

(41.46% boys, 58.54% girls). 

Compared to our study, only a number 

of 36.59% patients were accompanied 

with nystagmus. Nystagmus that 

associated with bilateral cataracts 

might indicate that the opacities are 

visually significant.10,11  

 The timing of procedure of 

cataract extraction is at greater 

urgency in the younger child due to the 

higher risk of deprivative amblyopia. 

From all the 68.4% surgeries done in 

Cicendo National Eye Hospital, the 

mean age of the first cataract surgery 

was 19 ± 34 months. Some of the 

samples underwent cataract surgery at 

the age of 3 months while other at the 

age of 156 months old. These high 

variations of data were due to the fact 

that not all of the samples were 

presented with cataract at birth.  Total 

of 5.3% were presented initially in the 

outpatient clinic with developmental 

cataract while 15.8% and 31.5% were 

presented traumatic cataract and 

aphakia. The mean age of secondary 

IOL implantation was 71 ± 35 months. 

This might due to the fact that this is 

the age where most children enter the 

primary school. This result match the 

study done by Wood et al that showed 

the average age at secondary IOL 

implantation was at the age of 55.2 ± 

21.6 months. They stated that the 

parents might choose this range of 

timing due to the burden of the thick 

aphakic spectacles and difficulties on 

wearing contact lenses accompanied 

with the psychological burden that 

might occur. 12,13 

Total of 80.4% of the IOL were 

fixated in the sulcus and 19.6% were 

fixated in the bag. Previous studies 

stated that IOL implantation in the 

capsular bag is related with smaller 

number of complications compared to 

sulcus implantation. Sachdeva et al 

also studied secondary intraocular 

surgery after primary cataract surgery 

in tertiary eye center. The result 
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showed that out of 814 eyes of 

children, 45 eyes needed reoperation. 

Bearing in mind that only one 

complication in this study requires 

resurgical intervention, we assumed 

that secondary IOL implantation is 

quite safe for the short term follow up. 

Late complication recorded was 

Visual Axis Opacification (VAO) with 

a number of 7.1%. However, only 25% 

remained present for more than 12 

months postoperative visits so the 

safety of secondary IOL implantation 

in the sulcus for long term follow up 

cannot be determined.14,15,16,17    

Total of 65.8% of patients 

were corrected with bifocal spectacles 

and 15.8 were corrected with 

monofocal spectacles. The absolute 

predictive error of target refraction is 

2,19 ± 1,63 D. One patient had a 

myopic surprise of 9,49 D. No actions 

were taken. This might due to the good 

compliance of the use of spectacles. 

The main concern is that 75% of the 

patients did not return for the routine 

postoperative checkup. This resulted 

in the 17.1% of the patients remained 

visually uncorrected. These patients 

are in a great risk of developing 

deprivative amblyopia. Mean visual 

acuity with full correction at final 

follow up was 0.25 ± 0.27. This 

number is slightly lower than the mean 

BCVA in the study done by Wood et 

al and Nihalani et al, which were 20/40 

on the average. Study by Rong et al 

also showed higher final BCVA which 

was 0.51±0.37 for bilateral cataract 

and 1.05±0.46 for unilateral cataract. 

They stated that the final BCVA is 

significantly associated with laterality, 

type of cataract, age at primary 

cataract extraction, compliance with 

amblyopia therapy, and refractive 

correction after surgery. No 

significant associations were found 

between BCVA and sex, age at 

secondary IOL implantation, VAO, or 

other ocular complications. 7,9,12  

The limitation of this study 

was the incomplete medical records. 

As an addition, some of the diagnostic 

results were too old which writings 

faded out and made it hard to read. 

Other concern of this study is the 

inconsistent method of BCVA 

measurement and lost to follow up.   

More structured and 

standardized BCVA measurement 

would be beneficial for the next study 

in the future. The transition from paper 

to e-medical records might assure the 

completeness of data and preserved 

the diagnostic results. Further research 

is needed to access the long term 

safety and effectiveness of secondary 

IOL implantation in aphakic children 

in Cicendo National Eye Hospital.  

 

CONCLUSION 

 Secondary IOL implantation in 

aphakic chindren in Cicendo National 

Eye Hospital were mostly done in 

children age around six years old. The 

most surgical action taken was 

secondary IOL implantation with 

membranectomy. Most of the IOLs 

were fixated in the sulcus. Low 

complication rate was found. Patients 

were mostly given bifocal spectacles 

as the visual rehabilitation aid and 

showed fair corrected visual acuity. 

However, most of the patients did not 

show up after 12 months of surgery so 

a number of patients remained visually 

uncorrected. Further research is 

needed to access the long term safety 

and effectiveness of secondary IOL 

implantation in children in Cicendo 

National Eye Hospital. 
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