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Abstract 
Objective: To assess the effect of Neodymium: Yttrium-Aluminium (Nd: YAG) laser posterior capsulotomy on the 

refractive status of the eye. 

Setting: This Quasi-experimental study was conducted at the Outpatient department of Benazir Bhutto Hospital, 

Rawalpindi from 1st January 2017 to 30th June 2017. 

Materials and Methods: A total of 95 eyes of 95 patients were included in this study. The patients were selected 

based on non - randomized convenient sampling. Among these patients 49 were females and 46 were males. The 

age range was 43 years to 85 years. These patients were those who had undergone uncomplicated cataract surgery 

with intraocular lens implantation 6 months or more than 6 months before presentation with posterior capsular 

opacification. Before Nd: YAG laser posterior capsulotomy, complete anterior and posterior segment 

examinations of these patients was performed and they were found to have no other associated anterior or 

posterior segment pathologies. Post YAG capsulotomy, Autorefractometre readings were recorded again on the 

same day, at 1 week and the end of 4 weeks. Readings at the end of 4 weeks were considered for result purposes.  

Results: Data was analyzed through the SPSS version 18.  The mean age was 60.14 years with a standard 

deviation of 9.241. Spherical equivalents were compared before and after YAG capsulotomy. Wilcoxon signed 

ranks test was applied. P-value (0.70) was found to be statistically insignificant which supported our hypothesis.   

Conclusion: Nd: YAG laser capsulotomy does not change the refractive status of the eye. 

Keywords: Posterior capsular opacification, Nd: YAG laser, Posterior capsulotomy, Spherical equivalent. 
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Introduction 
 

One of the common delayed complications that result 
in reduced vision after uneventful cataract surgery 
with intraocular lens implantation is posterior capsular 
opacification.1 Incidence of PCO is 18% to 15%.1 The 
modern procedure of cataract extraction involves the 
creation of a capsular bag that comprises a part of the 
anterior capsule and complete posterior capsule.2 

Some cells persist on the anterior capsule which causes 
proliferation of the lens fibers which results in 
coverage of the previously cell-free posterior capsule, 
resulting in a reduction of the visual acuity when the 
opacification involves the visual axis.2,3 Many 
techniques have been adopted along with the modern 
phacoemulsification techniques to reduce the 
incidence of the posterior capsular opacification but it 
remains the most common postoperative delayed 
complication encountered after cataract surgery.4-6  
The recommended treatment of posterior capsular 
opacification is by capsulotomy using Neodymium: 
Yttrium-Aluminium-garnet (Nd: YAG) laser.7 
Photodisruption of the posterior capsule is caused by 
the Nd: YAG laser which clears the visual axis. The 
use of Nd: YAG laser for posterior capsulotomy has 
been reported to cause a posterior dislocation of the 
intraocular lens which can result in a change in the 
refractive status of the eye. If this change is significant, 
it can cause deterioration of the visual acuity of the 
patient.8  
Our hypothesis is that no change occurs in the 
refractive status of the eye after YAG capsulotomy and 
.according to this hypothesis, the rationale of the study 
is that as there would be no change in the refractive 
status of an eye after YAG capsulotomy, so there 
would be no need to refract the patient after YAG 
capsulotomy and patients can continue with the pre-
YAG refraction. This would decrease the workload in 
the optometry department. 
Aims and Objectives: To assess the effect of Nd: YAG 
laser posterior capsulotomy on the refractive status of 
the eye. 
 

Materials and Methods 
 
After approval from the ethical review committee, the 
study was started (an approval letter has been sent to 
the editor). It was a Quasi-experimental study carried 
out in the outpatient department of Benazir Bhutto 
Hospital, Rawalpindi. The duration of the study was 6 
months starting from 1st January 2017 to 30th June 

2017. The sample size was calculated through the 
WHO calculator. The total number of patients was 95.  
Among these, 49 were females and 46 were males. 
Patients were selected based on non - randomized 
convenient sampling.  
Inclusion criteria: Patients selected were those who 
had undergone uncomplicated cataract surgery with 
intraocular lens implantation 6 months or more than 6 
months back and their posterior segment examination 
was unremarkable and they had no other associated 
eye illnesses like glaucoma, uveitis, corneal and retinal 
pathologies. 
Exclusion criteria: Patients having glaucoma, uveitis, 
corneal pathologies, retinal pathologies, and those who 
don’t have such ocular diseases but refused the 
consent, were not included in the study. 
After taking informed consent from these patients, 
history and complete ocular examination including 
visual acuity, autorefractor reading taken with 
LIGHTMED SYL9000 Premi, best-corrected visual 
acuity, slit-lamp examination, dilated fundus 
examination were done  
After examination, posterior capsulotomy was done 
using Nd: YAG laser. Post YAG capsulotomy picture is 
shown in figure 1. YAG machine was of company MR-
3100 Premium Huvitz B/D 689-3. Gumjeong-dong, 
Gunposi Gyeonggi-do, 435-862.Korea.  
Autorefractor readings were recorded after the 
procedure on the same day. After the procedure, 
topical anti-inflammatory and intraocular pressure-
lowering agents were advised. Patients were examined 
again at week one and week four. At each visit, 
autorefractor reading and BCVA were recorded. As 
there was no change in refractive error at week 1 and 
week four, so we just analyzed the week four results 
for which week four results are shown in tabulated 
form in the result section. At each visit, autorefractor 
reading and BCVA were recorded. Readings at the end 
of 4 weeks were considered for the result purpose. 
The results of the refraction were expressed as 
spherical equivalents. Data collected from proforma 
was entered in Statistical Package for the Social 
Sciences (SPSS) for the statistical analysis. 
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Figure 1: Yag capsulotomy hole 
 

Results 
 
95 eyes of 95 patients were included in the study. 46 
were males and 49 were females (Figure 2). The age of 
the patients ranged from 43 to 85 years. The mean age 
was 60.14 years with a standard deviation of 9.241. 
 

 
Figure 2: Gender distribution 
Every patient had a specific type of refractive error. 
The distribution of refractive errors among these 
patients was noted as 51 Myopes, 24 Hypermetropes, 
and 20 Emmetropes (Table 1). Refractive errors 
distribution was like this: 
 
Table 1: Distribution of refractive errors 

Error type Frequency Percentage 

Myopia 51 53.7 
Hypermetropes 24 25.3 
Emmetropes 20 21.1 

 
To compare the spherical equivalent before and after 
YAG capsulotomy, Wilcoxon signed-rank test was 
applied to the mean of pre and post YAG spherical 
equivalents. There was statistically no significant 
difference between pre and post-YAG capsulotomy 
spherical equivalents with a P-value of 0.70 (Table 2). 

According to our hypothesis, no change occurs in the 
refractive status of the eye after YAG capsulotomy, 
and analysis of our results shows that our hypothesis 
has been proven. 
 
Table 2: Pre and Post YAG spherical equivalents 
with P-values 

 Pre-YAG Post-YAG P-
value 

Hypermetropia 0.8750 
(0.13   
12.50) 

0.8125 
(-1.88   
12.50) 

0.444 

Myopia -2.1250 
(-11.50  -
0.38) 

-1.8750 
(-11.50   
1.00) 

0.213 

Emetropia 0.00 
(0.00  0.00) 

0.00 
(-0.63    0.00) 

……. 

All -0.50 
(-11.50 
12.50) 

-0.6250 
(-11.50    
12.50) 

0.70 

a) Results as median (range), Wilcoxon signed-
rank test used to calculate the p-value. 

b) Only one case presented with a change in 
emmetropia. 

 

Discussion 
 
Cataract surgery is associated with few acute and few 
delayed postoperative complications. One of the 
delayed complications of cataract surgery is posterior 
capsular opacification.  Posterior capsular 
opacification is also known as “secondary cataract” or 
“after-cataract” which develops on the transparent 
posterior capsule in months or years’ time after 
uncomplicated cataract surgery. It develops due to 
abnormal growth and proliferation of the lens 
epithelial cells at the time of cataract surgery and later 
on these cells start migrating to the visual axis part of 
the posterior capsule, which results in gradual loss of 
vision.9 When histological examination of the fibrous 
capsule was done, it was found that there is 
extracellular matrix accumulation and elongated 
myofibroblasts cells, which were positive for vimentin 
and alpha-smooth actine.10 
In a study by Wu S, et al, the incidence of PCO was 
noted to be 11.8% at 1 year, 20.7% at 2 years post-
cataract surgery, and 28.4% at 5 years of the surgery. 
(11) This complication is managed with Nd: YAG 
(1064nm) laser which has a photo disruptive property. 
This laser is applied to the posterior capsule to create a 
hole in the visual axis of the capsule and this posterior 
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capsulotomy then improves the visual acuity of the 
patient.11 

In a study by Karahan E, et al, it was found that 
patients with larger capsulotomy have a myopic shift4 
which is contrary to our study but at the same time, 
studies of Paradhan C12 and Sune M, et al13 show that 
there is no change in refraction after posterior 
capsulotomy which is in accordance with our 
study.12,13  
In a study of Elmagid A and Eldin MT, there was a 
significant hyperopic shift in patients with capsular 
phimosis syndrome but this study was different in this 
way that it was about the anterior capsule, and YAG 
laser was applied on phimosed anterior capsule which 
caused posterior movement of IOL resulting in a 
change in refractive power of eye.14 
According to the study of Kim TG, Moon SW, in most 
cases Nd-YAG laser capsulotomy didn’t change the 
refraction and only 7% of the eyes showed significant 
change in refraction.15 Similarly in studies of 
Khambhiphant B and Kevher S, Nd: YAG laser 
posterior capsulotomy brought no change in spherical 
equivalents16,17 but in a study of Sirakayaa E et al, a 
statistically significant change was noted in spherical 
equivalent after  Nd-YAG posterior capsulotomy 
which is not supporting our study.18 In the study of 
Oztas Z et al, changes were noted in anterior chamber 
depth, corneal thickness, and intraocular pressure but 
no change was noted in spherical equivalent.19 
Similarly the study of Monteiro T, et al showed that 
YAG laser posterior capsulotomy caused a significant 
change in IOL position but the refractive change after 
this laser was statistically insignificant.20 
Another study, belonging to authors Nisar S, et al, 
showed immediate post Laser change in refractive 
error and so in spherical equivalent but later on, these 
changes became insignificant and this was the reason 
that they suggested delaying the spectacles’ 
prescription in the immediate post-laser period.21 
Study of Ramachandra S et al also showed that 
spherical equivalent doesn’t change after Nd: YAG 
laser posterior capsulotomy.22 

Above discussed most of the studies are supporting 
our results that there is no significant change in 
spherical equivalent after Nd YAG laser capsulotomy. 
Our study had some limitations in that the sample size 
was small and it represents the results of only our 
hospital. This study should be carried out in other 
centers too so that we can combine the results and then 
make the final assessment about the results. 
Secondly, short-term follow-ups were done. Results 
may change on long-term follow-ups. 

Thirdly, we should also start doing analysis of 
accurate capsulotomy size in future studies and then 
should know the effect of capsulotomy size on 
spherical equivalent as some previous studies have 
shown a correlation of capsulotomy size and refraction 
readings.  
 

Conclusion 
  
No significant change occurs in routine refraction of 
the patients following Nd: YAG laser capsulotomy. 
Keeping our results and the previous results in 
consideration, we can say that there is no need of 
doing new refraction of patients who undergo YAG 
capsulotomy and these patients can continue with 
their pre YAG capsulotomy glasses. By doing this we 
can reduce the major burden over the optometry 
department by avoiding post YAG refraction of these 
patients.  
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