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A B S T R A C T 
 
 
Introduction: Cataract is an eye lens opacification which prevents clear vision. It is 
the leading cause of blindness and vision impairment worldwide, including Indonesia. 
It can also be occurred in children that leads to a major cause of childhood blindness. 
The prevalence of childhood cataract ranges from 3 to 6 per 10,000 children. The 
main treatment for cataract is surgery, although pediatric cataract surgery has 
several complications. One of the most severe complication is glaucoma due to 
increased intraocular pressure (IOP). This study aimed to determine pre- and post-
operative IOP in pediatric cataract surgery. 
 
Methods: This was a cross-sectional observational analytic study. Secondary data 
were collected from medical records of Department of Ophthalmology, Dr. Soetomo 
General Hospital Surabaya from January 2017 to August 2019. Age, gender, pre- 
and post-operative IOP, and intraocular lens implantation data were taken. 
Calculation was performed using the Saphiro-Wilk for data less than 50 samples. 
The Saphiro-Wilk test results showed that the data were normally distributed (p = 
0.628). Data processing were then performed using the parametric t-pair test with a 
confidence level of 
 
Results: 32 eye samples were obtained from 16 pediatric cataract surgery patients. 
The mean of pre-operative IOP was 13.05 mmHg and the mean of post-operative 
IOP was 13.36 mmHg. There was an increase in post-operative IOP with an average 
increase of 0.31 mmHg. There was no significant difference between pre- and post-
operative IOP of pediatric cataract surgery patients (p = 0.711). 
 
Conclusion: There was no difference between pre- and post-operative IOP of 
pediatric cataract surgery patients at Dr. Soetomo General Hospital Surabaya for the 
period of January 2017 - August 2019. 
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Introduction 
 

Cataract is a clouding of the lens in the eye that can 

impair eye vision. It may be partial or complete and can 

occur in one or both eyes. It is the leading cause of 

blindness and visual impairment worldwide. According to 

WHO,1 95 million people worldwide had experienced vision 

impairment due to cataracts. It is responsible for 51% of 

world blindness, which represents about 20 million people, 

and is expected to reach 40 million people worldwide by 

2020. 

In Indonesia, blindness due to cataracts is still quite 

high, reaching 3% of the population.2 Most cataract cases 

are related to an aging process, but some of them are also 

caused by several other causes, such as eye injury, 

inflammation, and several other eye disorders. Cataracts 

can also be suffered by children. Around 70 million vision 

loss in the world occurred early in childhood, and 10 million 

(14%) of them are due to cataracts.3 Pediatric cataracts 

affect around 200,000 children worldwide, with prevalence 

ranging from 3 to 6 per 10,000 live births. This causes 

pediatric cataracts to be the leading cause of blindness in 

children.4 

The treatment of choice for cataract is eye surgery with 

an extraction of the defect lens, then replaced by an 

artificial intraocular lens. With the right techniques, cataract 

surgery can lead to a good result. However, pediatric 

cataract surgery has several complications and one of the 

most severe one is glaucoma. Glaucoma is caused by an 

abnormal increase of intraocular pressure (IOP). According 

to Parks, et al,5 in children who have had cataract surgery 

without intraocular lens implantation at more than 2 months 

of age, about 54% suffer from aphakic glaucoma. 

According to Rabiah, et al.,6 children who underwent 

cataract surgery at the age of 9 months, 37% were more 

likely to suffer from glaucoma compared to 6% of children 

who underwent surgery after 9 months old. According to 

Vishwanath, et al.,7 children who have had bilateral 

cataract surgery in the first month of life were 50% more 

likely to suffer from glaucoma compared to 15% of children 

who underwent surgery later. 

Hence, pediatric cataract surgery has some serious 

complications and one of them is glaucoma which has a 

clinical sign of increased IOP. Therefore, conducting 

research on the comparison of pre- and post-operative IOP 

in pediatric cataract surgery was the point of interest of this 

study. 

 
 

Methods 

 

This was a cross-sectional observational analytic study 

to determine the differences in pre- and post-operative IOP 

in pediatric cataract surgery. Secondary data were 

collected from medical records of Department of 

Ophthalmology, Dr. Soetomo General Hospital Surabaya 

from January 2017 to August 2019.   

The study population included all pediatric cataract 

surgery patients at Dr. Soetomo General Hospital 

Surabaya from 1 January 2017 to 31 August 2019. Total 

sampling was used for patients who met the inclusion 

criteria. Exclusion criteria was incomplete data in the 

medical record. 

Variables included age, gender, pre- and post-

operative IOP, and intraocular lens implantation. Data 

processing and analyzing were performed using Microsoft 

Excel and IBM SPSS Statistic version 23 and represented 

in tables. 

IOP was measured using a schiotz tonometer 

moments before surgery after the anaesthesia. Subjects 

were divided into two age groups of less and more than 24 

months. This division was based on different opinion 

between ophthalmologists about intraocular lens 

placement in pediatric cataract surgery. Younger patients 

tend to have a non-optimal ocular size, hence an 

intraocular lens implantation will tighten the space inside. 

An optimal development of the ocular size will be reached 

at the age of 2 years old. 

 
 
Results 
 
General Characteristics of Children Underwent 
Pediatric Cataract Surgery 

From 16 pediatric patients, it was found that the most 
pediatric cataract surgery patients varied from 1 month old 
to 2 years old (11 patients, 68.8%), males (9 patients, 
56.3%), and had an intraocular lens implantation (24 of 32 
eyes, 75%). 
 
Table 1. General characteristics 

Characteristics  n % 

Age   

Neonate (0 to 1 month old) 0 0 
Infant (1 month to 2 years old) 11 68.8 
Young child (2 to 6 years old) 2 12.5 
Child (6 to 12 years old) 0 0 
Adolescent (12 to 18 years old) 3 18.7 

TOTAL (Patient) 16 100 

   
Gender   

Male 9 56.3 
Female 7 43.7 

TOTAL (Patient) 16 100 

   
Intraocular lens implantation complication 

Aphakic 8 25 
Pseudophakic 24 75 

TOTAL (Eye) 32 100 

Source: Research data, processed 
 

Table 2. Comparison of pre- and post-operative IOP of 

pediatric cataract surgery 

Intraocular 
Pressure 

Oculi 
(n) 

Mean 
(mmHg) 

Deviation 
standard 
(mmHg) 

P-
value 

All    
 

0.771 
Pre-operative 32 13.05 3.36 

Post-operative 32 13.36 3.39 

Younger than 
24 months old 
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Pre-operative 20 12.39 3.50  
0.197 Post-operative 20 13.58 3.56 

Older than 24 
months old 

    

Pre-operative 12 14.15 2.92  
0.494 Post-operative 12 13.00 3.21 

Aphakic     
Pre-operative 8 10.63 3.15  

0.307 Post-operative 8 12.29 3.89 

Pseudophakic     
Pre-operative 24 13.86 3.08  

0.891 Post-operative 24 13.72 3.21 

Source: Research data, processed 
 

Comparison of Pre- and Post-operative IOP of Pediatric 

Cataract Surgery 

The Saphiro-Wilk test results showed a p-value of 

0.628, a normal distribution value (p > 0.05). Data 

processing was then performed using the paired 

parametric t-test with a confidence level of 95%. 

Comparison of pre- and post-operative IOP in pediatric 

cataract surgery showed a pre-operative IOP mean of 

13.05 mmHg and a post-operative IOP mean of 13.36 

mmHg with a p- value of 0.711. 

Comparisons in between each age group of younger 

and older than 24 months old showed no significant results. 

In the age group of patients younger than 24 months old, 

accounts for 20 eyes, the mean of pre-operative IOP were 

12.39 mmHg and the post-operative IOP were 13.58 mmHg 

with a p value of 0.197. In the age group of patients older 

than 24 months old, accounts for 12 eyes, the mean of pre-

operative IOP were 14.15 mmHg and the post-operative 

IOP were 13.00 mmHg with a p value of 0.494. 

Comparisons were also performed in between group 

of aphakic and pseudophakic patients. In the aphakic 

group, accounts for 8 eyes, the mean of pre-operative IOP 

were 10.63 mmHg and the post-operative IOP were 12.29 

mmHg with a p value of 0.307. In the pseudophakic group, 

accounts for 24 eyes, the mean of pre-operative IOP were 

13.86 mmHg and the post-operative IOP were 13.72 mmHg 

with a p value of 0.891. 

 
 
Discussion 

The results showed that the age distribution of most 
pediatric cataract surgery patients was in the age group of 
1 month old to 2 years old, as much as 11 patients (68.8%). 
This distribution domination might be due to the optimal 
time to perform cataract surgery, which is around the age 
of 4 to 8 weeks old. Cataract surgeries performed on 
children younger than 4 weeks old can increase the risk of 
secondary glaucoma.8 According to Khokar, et al.,3 
cataract surgeries performed on children under 7 months 
old can increase the risk of glaucoma. However, this result 
differs from Wenwen He, et al.9 who stated that the most 
age in pediatric cataract surgery in Shanghai was between 
2 to 6 years old (53.75%) and not of the age of 1 month old 
to 2 years old (21.43%). Lin, et al.10 also stated that the 
most pediatric cataract surgery patients at the Zhongshan 
Ophthalmic Center (ZOC) was in the age group of 2 to 6 
years old (29.22%) and not in the age group of 1 month old 
to 2 years old (19.23%). This difference in age distribution 

may be due to differences in sample size and 
sociodemographic characteristics in each study. 

Patients were dominated by male children, as much as 
9 patients (56%). This is likely due to differences in care 
patterns for boys and girls.11 In addition, there are studies 
stated that in Tanzania, girls are indeed more likely to delay 
treatment than boys.12 Until now, there has been no 
comprehensive study that confirms that genetic factors 
might affect boys’ tendency in developing cataracts.11 The 
results of this study did not differ from the study of Wenwen 
He, et al.,9 which stated that the most sex in pediatric 
cataract surgery patients in Shanghai were male with 296 
of 493 cases (60%). According to Repka, et al.,13 male also 
dominated the pediatric cataract surgery in 504 of 994 
cases (51%). Katibeh, et al.11 also stated that the incidence 
of pediatric cataracts in boys is 10% higher than in girls 
(54.8% vs 44.2%). Gilbert and Chomette12 also found that 
of 6,854 patients with bilateral pediatric cataract surgery, 
only 2,505 (36.5%) were female. Many developing 
countries have the same gender pattern in which ⅔ of the 
total number of pediatric cataract operations are performed 
on boys.11 

Based on the obtained data, all patients with pediatric 
cataract surgery suffered from bilateral cataracts, thus the 
surgery should be performed on both eyes as soon as 
possible. This might be due to the sample of this study was 
all children and most of the cases were congenital 
cataracts. According to Bashour,14 unilateral cataracts are 
commonly the result of a sporadic incidents such as ocular 
abnormalities and trauma, while bilateral cataracts are 
mostly due to congenital diseases caused by several 
factors including genetic or chromosomal abnormalities, 
prematurity, TORCH infection, and other diseases. The 
results of this study are also in line with Ambroz, et al.,15 
which stated that of the 63 pediatric cataract surgery 
patients in Switzerland, 37 patients had bilateral cataracts 
while only 26 other had unilateral cataracts. 

From 32 eyes of pediatric cataract patients who 
underwent pediatric cataract surgery, 24 eyes (75%) had 
intraocular lens implanted. Surgical procedures followed by 
implantation of intraocular lens had been confirmed 
improving patients’ visual quality, although the risk of 
complications such as turbidity of the posterior lens capsule 
and glaucoma can still be a problem in pediatric patients.1 
With the development of surgical techniques and the 
implantation of intraocular lens, the results in pediatric 
cataract surgeries have dramatically improved.16 The 
results of this study are similar to Ambroz, et al.15 who 
stated that of 63 patients (94 eyes), 35 patients (49 eyes) 
received intraocular lens implantation, while 28 other 
patients (45 eyes) were left aphakic. Biler, et al.,17 found 
that from 78 eyes implanted with intraocular lens, 66 eyes 
(84.6%) showed the development of BCVA by 2 lines. This 
proves that the implantation of intraocular lens can improve 
the visual quality of patients with pediatric cataract surgery, 
although post-operative complications shoul be 
recognized.17 

The mean pre-operative IOP of pediatric cataract 
patients was 13.05 mmHg with a standard deviation of 
3.36. Whereas the mean post-operative IOP for pediatric 
cataract patients was 13.36 mmHg with a standard 
deviation of 3.39. Overall, there were non-statistically 
significant differences between pre- and post-operative 
IOP. There was an increase in post-operative IOP with an 
average increase of 0.31 mmHg. Nevertheless, even after 
the post-operative IOP increases, it is still in the normal 
range of 10-20 mmHg.18 IOP of more than 21 mmHg can 
be categorized as ocular hypertension and might develop 
a glaucoma if IOP has reached more than 26 mmHg.6 The 
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increase in IOP after pediatric cataract surgery can be 
caused by several things, including post-operative 
inflammation and anaesthetic effect. This study showed 
similar results to Chen, et al.18, which stated that 58.7% of 
patients with pediatric cataract surgery experienced an 
increase in post-operative IOP. On the contrary, other 
studies found only 20.7% of patients with pediatric cataract 
surgery found an increase in IOP post-operatively.19 This 
differences can be caused by differences in the sample 
size, operating techniques, types of anaesthesia, and IOP 
measurement tools that may differ in accuracy. 

The mean pre-operative IOP in pediatric cataract 
surgery patients aged younger than 24 months old was 
12.39 mmHg with a standard deviation of 3.50 and the 
mean post-operative IOP was 13.58 mmHg with a standard 
deviation of 3.56. There was an increase from pre-
operative IOP to post-operative IOP, with an average 
increase of 1.19 mmHg. Whereas, patients with pediatric 
cataract surgery at the age older than 24 months old had 
an average pre-operative IOP of 14.15 mmHg with a 
standard deviation of 2.92 and a mean post-operative IOP 
of 13.00 mmHg with a standard deviation of 3.21. In 
contrast to the age group younger than 24 months old, it 
turns out that in the older group, there was a decrease in 
post-operative IOP with an average decrease of 1.15 
mmHg. This can occur because post-operative glaucoma 
is indeed greatly influenced by the age at surgery. The risk 
of developing post-cataract glaucoma is significantly lower 
in surgeries of children aged more than 9 months old.20 
Compared to children who underwent surgery at the age of 
2 years old or more, the risk of glaucoma increases 
between 5.8-9.4 times among children who underwent 
surgery in the first 8 months of life.20 This might be caused 
by the filtration angle in the eye of neonates which is 
susceptible to post-operative inflammation.18 Haargaard, et 
al.20 also stated that in the 5 years post-cataract surgery, 
glaucoma develops in about 12.7% of patients who 
underwent cataract surgery at the age younger than 9 
months old, while in patients who underwent the surgery 
later, only 1.8% develop glaucoma. However, there are 
some things that must be considered, that the occurrence 
of glaucoma in this age group is not only caused by an 
increase in IOP, but can also due to a decrease in IOP. In 
addition, corneal thickness can also affect IOP results. 
Patients with thick corneas tend to have higher IOP. 
Although post-operative IOP did not elevate drastically, 
IOP monitoring and follow-up in pediatric cataract surgery 
patients must be routinely performed to prevent the 
development of glaucoma. 

The mean pre-operative IOP in aphakic patients was 
10.63 mmHg with a standard deviation of 3.15 and the 
mean post-operative IOP was 12.29 mmHg with a standard 
deviation of 3.89. There was an increase from pre-
operative IOP to post-operative IOP, with an average 
increase of 1.66 mmHg. Whereas, pseudophakic patients 
had a mean pre-operative IOP of 13.86 mmHg with a 
standard deviation of 3.08 and a mean post-operative IOP 
of 13.72 mmHg with a standard deviation of 3.21. Unlike 
the aphakic group, it turns out that in the pseudophakic 
group, there was a decrease in post-operative IOP with an 
average decrease of 0.14 mmHg. According to Sahin, et 
al.,21 of 249 eyes without intraocular lens, 12 (4.8%) of them 
had a very high IOP and developed glaucoma. Meanwhile, 
from 220 eyes that were implanted with intraocular lens, no 
patients suffered from post-operative glaucoma. Asrani, et 
al.22 also stated that of 124 eyes in aphakic patients, there 
were 14 eyes (11.3%) suffering from glaucoma, whereas in 
377 eyes that received intraocular lens implantation, only 1 
eye had a glaucoma. Trivedi, et al.19 also reported that 8 

(17%) of 47 eyes without intraocular lens were diagnosed 
with glaucoma, while only 10 (3.8%) of 266 eyes with 
intraocular lens implanted were diagnosed with glaucoma. 
Glaucoma in aphakic patients is caused by high IOP that 
may be due to the absence of a lens. The aphakic condition 
is causing the disappearance of support for trabecular 
meshwork. Simon, et al.23 stated that the risk of aphakic 
glaucoma can occur if cataract surgery is performed at a 
very early age. This variability has been associated with 
differences in patient population, type of cataract, age at 
surgery, definition of glaucoma, and length of follow-up. In 
the study of Sahin, et al.,21 which refers to the previous 
studies, the age at surgery is also a major factor because 
very young patients tend to develop aphakic condition. 
Some other studies also claim that intraocular implantation 
can reduce the risk of post-pediatric cataract glaucoma.21 
Intraocular lens implantation could prevent toxic vitreous 
metabolites from entering the anterior chamber. It can be 
inferred that intraocular lens implantation, in some cases, 
is protective against glaucoma.21 Follow-up must still be 
performed in pseudophakic patients to avoid the 
development of post-operative glaucoma. 
 
 
Conclusion 
 

Based on the results, it can be concluded that the 
mean pre-operative IOP in pediatric cataract surgery 
patients at Dr. Soetomo General Hospital Surabaya in the 
period of 1 January 2017 to 31 August 2019 was 13.05 
mmHg, while the mean post-operative IOP was 13.36 
mmHg. There was no difference found between pre- and 
post-operative IOP of pediatric cataract surgery. 

It is necessary to fill in IOP data in a more complete 
medical records, observation of IOP in adolescent or adult 
patients who previously had pediatric cataract surgery, as 
well as further research with a larger sample size. A longer 
study period should be performed, hence the results can 
better represent the population. 
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