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Original Article 
 

Relationship between Amount of Energy 

Used and the Rise in Intraocular Pressure 

in Cases of YAG-Laser Posterior 

Capsulotomy  
 
Objective: To find the relationship between the amount of laser energy used and 
the significant rise of intraocular pressure (>5mmHg) in Nd-YAG laser posterior 
capsulotomy. 
Place and Duration: The study was conducted at eye department of Benazir 
Bhutto hospital, Rawalpindi, from September 2011 to April 2013. 
Materials and Methods: Ninety pseudophakic patients of adult age of either sex 
having posterior capsular opacification (PCO) and needing YAG capsulotomy 
were randomly enrolled for study. Intraocular pressure (IOP) just before the 
procedure and the amount of laser energy (m.joules) used in each case was 
recorded. Intraocular pressures were rechecked at 1hour, 4hours and 24 hours 
after the procedure. Total energy (in m.joules) used in each patient was grouped 
into i, low energy (up to 20mj) ii, intermediate (21 to 100mj) and iii, high energy 
(>100mj) groups. Change of IOP at any of the three post laser recording times 
i.e. 1hour, 4hours and 24hours after the procedure was also categorized into i, 
no change, ii,  a rise of 1-5mmHg and iii, a rise of more than 5mmHg (significant 
rise) . 
Results: A total of 90 patients, 42males and 48 females, age range 33-80 years 
were included in the study. Number of patients in low, intermediate and high 
laser energy groups was 6, 66 and 18 respectively and the significant rise in IOP 
was noted in 1/6 (16.6%),  19/66 (29%) and 9/18 (50%) of the patients in these 
groups, respectively. Significant rise of IOP after YAG laser capsulotomy was 
noted in 63.3% of the patients (19/30) at 1hour post laser application, while 
another 33.3% (10/30) and 3.3% (1/30) entered this category at 4 and 24 hours 
post laser application.  
Conclusion: There is a directly proportionate relationship between the amount of 
laser energy used and the post laser significant rise of IOP i.e. with higher energy 
use more chance of significant IOP rise. This IOP surge is noted within first four 
hours in 97% of patients in our study. 
Key Words: Nd: YAG, intraocular pressure, laser energy, mill joules, posterior 
capsular opacification, pseudophakic. 
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Introduction 

Nd: YAG laser posterior capsulotomy is an ophthalmic 

procedure aimed at removing the opacified capsule from 

pupillary area in pseudophakic / aphakic eyes. The laser 

is slit lamp mounted and the use of a contact lens for its 

application enhances the accuracy of focus and thus the 

performance of the machine as well as the operator.  

The procedure is generally harmless and the 

improvement of vision is marked. However, the 

anatomical and some physiological changes do occur 

after this procedure which can be sequential. This laser 

works by its photo-disruptive properties and induces the 

production of debris of posterior capsule, vitreous and 

even blood in case any iris vessel ruptures, in addition 

to IOL pitting, etc.  Thus raised intraocular pressure, 

anterior uveitis, anterior vitritis, hyphaema, IOL pitting, 

IOL malpositioning, retinal detachment, cystoids 

macular edema, anterior vitreal phase disturbance, etc 

can be seen after this procedure.   

Rise of IOP is a relatively commoner finding as depicted 

by numerous national and international studies, both old 

and recent ones1-6, deserves monitoring and is usually 

manageable by medical treatment.8-11 
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This rise is believed to occur as a result of blockade of 

trabecular meshwork with the debris arising from 

disrupted capsular and vitreal material added by the 

inflammatory and hyphaema cells. It is a common 

practice by ophthalmologists to prescribe some 

intraocular pressure lowering medicine before and/or 

soon after the procedure. 

The national and international literature about the 

frequency, level and duration of IOP elevation after YAG 

laser and its relation with the energy used and the 

capsulotomy size, is versatile. As more energy use is 

associated with more tissue disruption and more debris 

availability, chances of the transient rise of intraocular 

pressure logically seems more. Earlier studies 

addressing the issue of total energy used and chances 

of IOP rise differ widely; some deny any such  

relation7,22 while most others prove it.14-18 We conducted 

this study to establish the relationship of total energy 

used and the rise in IOP by comparing the relative 

frequency of raised IOP in low (up to 20 mj), 

intermediate (21 to 100 mj) and high energy(>100 mj) 

groups, in pseudophakic cases having PCO. We also 

determined the post YAG time interval in which this rise 

of IOP affects the patient population maximally.  

Materials and Methods 

All pseudophakic cases of adult age having PCO 

confirmed by consultant in eye department of the 

hospital were enrolled for study after informed consent. 

Complete ocular examination of each patient was done 

especially the recording the IOP as a base line for 

comparison with the post laser IOPs and for 

inclusion/exclusion in the study. Energy used in each 

case in mill joules (mj) was recorded at the end of each 

procedure and the patients were reviewed at 1hour, 

4hours and 24 hours after the procedure for IOP 

recording. No medication was administered until after 

24th hour IOP checking was recorded. However, those 

cases showing a rise of more than 5mmHg were started 

medical treatment early to avoid the damage. All 

patients were advised topical prednisolone 1% q.i.d and 

timolol maleate 0.5% b.i.d for a week’s time after the 

reading taken at 24th hour post laser application. The 

patient was finally given the advice for routine follow up 

visit.  

Inclusion Criteria: All adult cases of either sex having 

PCO and giving the informed consent were included in 

the study.  

 

Exclusion Criteria: 

1. Age younger than 20years 

2. Activity in anterior chamber 

3. Patients using glaucoma medication or having 

had trabeculectomy 

4. Those predisposed to retinal detachment due to 

peripheral retinal degenerations. 

5. Known diabetic and hypertensive. 

6. Those on topical or systemic steroid therapy. 

7. Fresh post operative cases of cataract surgery i.e. 

less than 6 weeks. 

 

Patients were grouped according to the amount of 

energy they received during the procedure i.e. “group i”: 

up to 20 mj, “group ii”: 21 to 100 mj and “group iii” : >100 

mj. And the change of IOP in each patient of each group 

was also categorized into “no change”, “a rise of 1-

5mmHg” and “significant change (>5mmHg)”. 

Percentage of the patient population showing a 

significant rise of IOP was calculated in each group and 

the relationship between the amount of laser energy and 

post laser IOP surge was calculated. 

  

Results 

 
A total of 90 cases were included in the study, 42   

males and 48 females. Age range was 33 to 80 years. 

Average pre laser IOP was 13.01mmHg while it was 14-

69 mmHg, 15.17mmHg and 13.50mmHg at 1, 4 and 24 

hours post laser application respectively. Average 

energy used in each case was 67.5mj (range 12 to 182 

mj). There were 6 (6.7%) patients in group i, 66 (73.3%) 

in group ii and 18 (20%) in group iii. Some rise of IOP 

(1mmHg or more) was seen in 65 patients (72.2%) while 

no pressure rise was seen in 25 patients (27.7%) of all 

groups of our study. Significant rise of IOP (>5mmHg) 

was noted in a total of 30 patients of all energy level 

groups out of which 1/6 (16.6%) belonged to group (i), 

20/66 belonged to group ii (30.3 %) and 9/18 (50%) to 

groups (iii). The Significant rise of IOP was noted in a 

total of 19/30 (63.3%) patients at 1hour, another 10 

(33.3%) of patients at 4th hour and in still another one 

case (3.3%) at 24th hour after the procedure. 

Discussion 

Earlier studies addressing total Laser energy and the 
IOP surge thereafter vary widely in their results due to 
lack of standardization of parameters. Thus 30, 50, 80 
and 200m.joules have been used as a cut off value for 
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low and high energy levels.5, 8, 12, 13 Others have taken 
average of the m.joules used in low and high energy 
groups.14 Still others consider per shot energy (2.5m.j 
vs. 3.5m.j) instead of total energy per case, as the 
parameter for energy grouping in cases of posterior 
capsulotomy.15 We grouped our patients into “i, Low 
energy group” where the total energy used was anything 
between 1 to 20 m.joules, “ii, intermediate energy group” 
if it was between 21 to 100 m.joules and “iii, high 
energy” if the energy used was more than 100mjoules.   
IOP changes in each case of every group were recorded 
after 1,4 and 24 hours. Thus we found a proportionate 
increased frequency of significant rise of IOP with higher 
energy consuming groups as compared to the lower 
ones [16.6%, 30.3% and 50%] (table no I and chart 
no:1). 

 

 
CHART no:1 showing different catagories of IOP 

responses in low,  intermediate and high energy groups 

 

Excluding the studies considering long term effects of 

this procedure, those studying acute / immediate effects 

did it at differing hours e.g. 1, 2, 3, 4, 5, 24 hours post 

YAG capsulotomy.7, 16, 17 We recorded IOPs of every 

patient in each group of energy level at 1, 4 and 24 

hours- post laser application. And found that 63.3%(19) 

of the total of 30 patients with significant rise of IOP 

were found at 1 hour post YAG application, while 

another 33.3% (10) joined this pool at checking time of 

4th hour post laser. Only one patient (3.3%) added this 

group at 24th hour checking post-laser application. 

Number of patients showing the transient rise of IOP 

after YAG laser capsulotomy also varies much in 

literature again due to lack of standardization.1-7,18-21 Of 

the various older studies considering use of m.joules in 

relation to rise of IOP, study of Richter CU et al is worth 

mentioning i.e. while using ≥200mj they noticed a rise of 

>10mmHg in their 67% of cases, 38% of which were 

having >40mmHg rise of IOP (16). It was a very high rate 

of alarmingly high IOP probably arising from the use of 

so high energy in this procedure. In another study 

conducted by Bhargava R, et al rise of IOP was seen 

in12.6% of the patients in which average energy used 

was 57.8mj (±26.8mj) in contrast to an average use of 

42.3±26.6mj and no case of raised IOP post YAG laser 

capsulotomy.18 Percentage of patient population 

showing rise of IOP >30mmHg was 41% in the study of 

66 cases of Slomovic AR et al while 14% of them were 

having IOP more than 40mmHg.7 In a study of 500 

cases  conducted by Shaikh MA et al  pressure rise of 

up to 6mmHg was seen in 48.6% of cases while another 

6.2% were showing a rise of 6-10mmHg (2). And in a 

study of 40 cases of posterior capsulotomy by Nd: YAG 

and average use of 50.13mj ±22.32mj, Somen N et al 

observed an IOP rise of 2.2 to 5mmHg in 15%  and 6 to 

10mmHg in another 7.5% of their patients.19  

In our study, 65 out of 90 eyes (72%) showed some rise 

of IOP i.e. >1mmHg, in which 30 (33.3%) were having a 

rise of more than 5mmHg. Out of these 30 eyes with 

significant rise of IOP, it was 1/6 (16.6%) in group i 

energy level, 20/66 (30.3%) in group ii and 9/18 (50%) in 

group iii energy levels (table no:1 & chart no:1)  showing 

a proportionately rising rate of significant IOP rise with 

higher energy use as compared to its lesser use. This 

significant rise of IOP was seen in 19 patients (63.3%) 

at 1 hour, 29 (96.6%) at 4th hour and 30 (100%) at 24th 

hours of post laser application. (table no: II & chart no:2) 

We believe that our results are more scientific and 

concrete in terms of amount of energy use, level of IOP 

elevations and time of these elevations.  

Table II. Showing number of patients having significant 
IOP rise at 1, 4 and 24 hours post laser 

Total Number of 
patients with 
rise seen at 
1hour 

Number of 
patients with rise 
seen at 4th hour 

Number of 
patients with 
rise seen at 
24th hour 

30 19    (63.3%) 10        (33.3%) 1 (3.3%) 

 

16.60%

31.80%

16.60%16.60%

30.30%

50%

66.30%

37.90%

33.30%

0.00%

10.00%

20.00%

30.00%

40.00%

50.00%

60.00%

70.00%

upto 20 mj 21 t0 100 mj > 100 mj

no change

> 5 mm of Hg

1- 5 mm of Hg

Table No I. Groups of Laser Energy Used and The 
IOP Responses in Each Group 

Groups Total   
patients 

No 
change in 
IOP 

Rise of 
1-5 
mmHg 

Rise of IOP 
>5mmHg 
(%) 

I .Up to 
20mj 

6 (6.7%) 1 4 1        
(16.6) 

ii. 21-100 
mj 

66 (73.3%) 21 25 20      
(30.3) 

iii. >100mj 18 (20%) 3 6 9       (50.0) 

Total 90 25 35 30      
(33.3) 
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Chart no2. Showing split of 30 patients with significant rise of 
IOP at 1, 4 and 24 hours post laser. 

Conclusions 
Some rise of IOP does occur in most of the cases 

undergoing YAG- capsulotomy as occurred in our 65 out 

of 90 patients (72.2%) and 30  (45%) in these were 

having a significant rise (>5mmHg) worth monitoring. 

Those receiving higher amount of laser energy are more 

prone to develop IOP elevations in early post laser 

period. The pressure rise is noted in the first four hours 

in most of the cases, although it can rise as late as 

24hours post laser application. 

Suggestions: Some IOP lowering medication should be 

given in all cases. Minimal energy should be used to reduce 

the risk of IOP rise. 

Those requiring higher energy should be monitored more 

vigilantly. 

First four hours seem to be more important for surveillance of 

IOP rise.  
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