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ABSTRACT
Aim: To determine the visual outcome and complications of Neodynium : Yttrium Aluminium Garnet laser posterior capsulotomy 
in pseudophakic patients with visually significant posterior capsular opacification using the spiral method of capsulotomy.
Material and Methods: Neodynium : Yttrium Aluminium Garnet laser posterior capsulotomy was done in a spiral fashion in 50 
eyes of 50 patients with visually significant posterior capsular opacification. The visual outcome and complications were docu-
mented 1week, 4 weeks and 12 weeks after the procedure.
Observations: 94% patients had good visual recovery (best corrected visual acuity >/=6/12) 12 weeks post laser. The complica-
tions observed were intraocular lens pitting in 6 eyes but was not significant to reduce vision. Intraocular pressure spike greater 
than 5 mm Hg was seen in 3 eyes 1 hour post laser but was controlled with anti -glaucoma medication. Cystoid macular edema 
was seen in 2 eyes, 8 and 10 weeks after laser.
Conclusion: Neodynium : Yttrium Aluminium Garnet laser posterior capsulotomy with the spiral method is effective in cutting the 
posterior capsule with good visual results and low rate of complications in our Institute.
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INTRODUCTION

In the age where the femtosecond laser is being used for 
anterior capsulotomy in cataract surgery, we revisit the 
cold cutting laser i.e. Neodynium : Yttrium Aluminium 
Garnetlaser. Posterior capsular opacification is the most 
common delayed complication following cataract sur-
gery.1 Neodynium: Yttrium Aluminium Garnet laser pos-
terior capsulotomy is the standard treatment of posterior 
capsular opacification.2,3 The ND YAG laser offers a safe 
,non invasive method of cutting the posterior capsule 
with good visual outcomes. Complications as rise in in-
tra ocular pressure, cystoid macular edema and retinal 
detachment have been reported after the procedure.4,5A 
number of ways have been used to minimize energy de-
livery into the eye and minimize complications of the 
procedure. These include accurate focussing, cutting 

across tension lines along with  a number of ways for 
cutting the posterior capsule including cross technique, 
can opener, inverted U, circular and spiral.6,7The present 
study aims at determining the visual outcome and com-
plications of Neodynium : Yttrium Aluminium Garnet 
laser posterior capsulotomy in our Institute using spiral 
method of capsulotomy.

AIM

To determine the visual outcome and complications of 
Neodynium : Yttrium Aluminium Garnet  laser posterior 
capsulotomy in pseudophakic patients with visually sig-
nificant posterior capsular opacification using the spiral 
method of capsulotomy.
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MATERIAL AND METHODS

Fifty pseudophakic  eyes of fifty cases (28males) & (22 
Females) with visually significant posterior capsular 
opacification were enrolled . The study was carried out 
at our regional Institute of Ophthalmology from April 
2014 to September 2014.The study is a prospective ob-
servational study. Ethical approval was obtained from 
the institutional review board. Informed consent was ob-
tained from each enrolled subject for the procedure. The 
mean age (+/-SD) was 59.14+/-9.18 years(range 35-77 
years). These cases had different types of PCO Elschnig 
pearls, mixed type and thick fibrotic membrane type.(Ta-
ble I).

All patients with corneal opacities, corneal edema, active 
intraocular inflammation, cystoid macular edema, reti-
nal detachment, high myopia, lattice degeneration  and 
history of retinal detachment in the fellow eye and other 
ocular comorbidities were excluded from the study.

The meantime from cataract surgery was 22.42+/-16.32 
months (range: 6–68). All patients were examined be-
fore Neodynium: Yttrium Aluminium Garnet  laser cap-
sulotomy and 1week, 4weeks, and 12 weeks after Nd: 
YAG laser capsulotomy. All patients underwent a com-
plete ocular examination on all visits, including best-
corrected visual acuity, refraction, slit-lamp, intraocular 
pressure measurement, and posterior segment examina-
tion. Intraocular pressure  was measured one hour after 
the laser.

Tropicamide 1% and phenylephrine 2.5% were admin-
istered for pupillary dilatation prior to procedure. The 
capsulotomy size was kept slightly larger than the size of 
the mesopic pupil.The VISULAS II plus Q switched Ne-
odynium: Yttrium Aluminium Garnet  laser (Carl Zeiss 
Germany)was used. The capsulotomy was done in a spi-
ral fashion.

After capsulotomy, prednisolone acetate 1% four times 
daily and timolol maleate 0.5% eye drops twice daily for 
15 days were prescribed.

The chi square test was used for statistical analysis. 
p<0.05 was taken as significant.

Observations and Results
Table I shows the Background demographics. The mean 
age was 59.14(+/-9.18) years. Majority (62% ) patients 
had the mixed type of opacification (including pearls 
and fibrosis).28 were male and 22 patients were female. 
Table II shows the procedure parameters. The mean 
(+/-standard deviation ) total laser energy used was 
17.46+/-6.23mJ.Table III shows the visual outcome.96 
% patients had >/= 6/12 best corrected visual acuity  
one week  post laser and 94%patients 3 months post la-
ser. The p value is 0 i.e. <0.05 and hence the post laser 

visual acuity change is significant. One patient showed 
long term decrease of visual acuity of one line due to 
regression to posterior capsular opacification .The good 
visual results reflect the effectiveness of the procedure 
as well as good patient selection as we excluded patients 
with other ocular co morbidities. Table IV shows the 
complications of the procedure. Pitting over the intraoc-
ular lens was seen in 6(12%) patients, cystoid macular 
edema in 2(4%) patients and an intraocular pressure  
spike greater than 5 mm Hg in 3(6%) patients. Cystoid 
macular edema was the cause of poor visual recovery in 
two patients(BCVA <6/36).It was diagnosed on fundus 
examination and posterior segment optical coherence to-
mography and treatment started with topical nepafenac 
0.1% four times a day and  a posterior subtenon injection 
of 20mg Triamcinolone acetonide at our centre. Three 
patients had an IOP spike greater than 5mm Hg 1 hour,1 
day post laser. The IOP was controlled and returned to 
baseline at I week with anti- glaucoma medication.

DISCUSSION

Neodynium: Yttrium Aluminium Garnet laser is the 
standard treatment for posterior capsular opacification 
with good visual results. Jung KM et al have reported 
that the mean post procedural best corrected visual acu-
ity  was found to be 0.22±0.26 and procedural outcome 
showed 96 % (74 eyes out of the 77 eyes) enhancement 
in patients’ visual acuity.7In our study 94% patients had 
improvement in visual acuity 3 months post laser. We re-
port high percentage of good visual results as all patients 
with other ocular co morbidities which may cause dimi-
nution of vision were excluded from the study.

The procedure is not without its complications. Reported 
complications include damage to the intraocular lenses 
.8,9We report pitting of the intraocular lens in 12 % of 
patients but it was not significant enough to cause dimi-
nution of vision. Increase in intraocular pressure, cystoid 
macular edema and disruption of the anterior vitreous 
face are also documented.4,10,11,12Three patients had a 
spike of intraocular pressure >5 mm Hg 1 hour,1 day 
post laser which was successfully treated with anti- glau-
coma medication. Cystoid macular edema was seen in 
two of our patients  8weeks and 10 weeks after laser. In-
creased incidence of retinal detachment has been report-
ed after the procedure.4,13,14,15,16,17 ,18In our study retinal 
detachment was not observed. A good patient selection 
and exclusion of high risk patients may account for low 
incidence of retinal detachment.

We conclude that the spiral method of capsulotomy could 
be performed relatively safely with good visual recovery 
with low rate of complications using accurate focusing, 
proper technique and good patient selection.
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Randomized controlled trials to compare two /several 
techniques of opening the posterior capsule are warrant-
ed to know the superiority of one method over the other.

CONCLUSION

Neodynium : Yttrium Aluminium Garnet  laser posterior 
capsulotomy with the spiral method is effective in cut-
ting the posterior capsule with good visual results and 
low rate of complications in our Institute. Good patient 
selection, accurate focusing and proper technique are 
cornerstones to maximize procedure results.
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Table 1 : Background Demographics
Parameters Posterior capsular 

opacification group

Number 50

Gender(Male/Female) 28/22

Age mean(+/-Standard deviation) 
years

59.14(+/- 9.18)

Elschnig  Pearls 11(22%)

Mixed opacification 31(62%)

Thick fibrotic membrane 8(16%)

Table 2: Procedure Parameters

Parameter  Mean(+/- SD)

Number of Laser shots 10.76(+/-2.53)

Total laser energy(mJ) 17.46(+/-6.23)

Minimum Energy per pulse(mJ) 1.22(+/-0.175)
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Table 3: Visual Outcome

Best Corrected visual 
acuity

Pre procedure number
( percentage)

1 week 
number (percentage)

12 weeks 
number (percentage)

>/=6/12 0(0%) 48(96%) 47(94%)

6/18-6/24 22(44%) 2(4%) 1(2%)

6/36-6/60 25(50%) 0(0%) 1(2%)

<6/60 3(6%) 0(0%) 1(2%)

Total 50(100%) 50(100%) 50(100%)

X2(p value) 85.436 (p=0) 83.009(p=0)

Table 4: Complications following Neodynium :Yttrium Aluminium Garnet  Laser posterior capsulotomy .

Serial Number Complication Number of eyes Percentage(%)

1. Pitting over the intraocular lens 6 12

2. Cystoid macular edema 2 4

3. Intraocular pressure  spike>5mm  1hour ,1 
day

3 6

4. Hyphema - -

5. Retinal Detachment - -

6. Intraocular lens dislocation - -


