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Abstract

Aims: To study the visual outcome following Nd:YAG laser posterior capsulotomy and to study the complications associated
with Nd:YAG laser posterior capsulotomy. Material and Methods: The study included a total of 100 eyes of 100 patients who
fulfilled the inclusion and exclusion criteria. Once diagnosed to have posterior capsular opacification they were subjected to a
detailed clinical examination. All patients underwent Nd:YAG laser capsulotomy. Patients were followed up at 1 hour, 4 hour,
1 day, 1 week, 1 month, 3 month. At every follow up detailed examination was done. BCVA and any complications were noted.
Results: Post-laser, 87% patients had BCVA 6/12 or more at 3 month follow up. 10% patients had BCVA 6/24 to 6/18. Only
3% patients had visual acuity improved to less than 6/24. Out of 3 patients, 1 patient had visual acuity improved to 6/60 & in
remaining 2 visual acuity improved to 6/36. The complications were seen in 31 (31%) patients. Most common complication
observed was transient rise in IOP. 17 eyes (17%) had transiently raised IOP. Second most common noted was pitting of IOL.
Pitting was presentin 7 (7%) patients, 3 (3%) patients had ruptured anterior face of vitreous, 2 (2%) patients had iritis, 1 (1%)
had hyphema and 1 (1%) developed CME. IOP rise was related to grade of PCO and energy used. Conclusion: Improvement in
visual acuity after Nd:YAG laser posterior capsulotomy is excellent. Complications associated with Nd:YAG laser capsulotomy
are minimal. Nd: YAG laser capsulotomy is a safe method of restoring vision in patients with posterior capsule opacification.
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1. Introduction

Cataract is the most common cause of curable blind-
ness in the world. Cataract remains the leading cause of
blindness in India (62.60%)'. In India cataract has been
reported to be responsible for 50-80 % of the bilaterally
blind in the country*

Extracapsular Cataract Extraction (ECCE) with
posterior chamber Intraocular Lens (IOL) implantation
is the preferred surgical technique over Intracapsular
Cataract Extraction (ICCE) for the treatment of cataract
in developed countries and most surgeons in developing
countries are now being trained in this method’. In ECCE,
the lens contents are removed leaving the posterior lens
capsule intact forming an anatomical barrier between

*Author for correspondence

the anterior and posterior segments of the eye. However,
leaving the capsule intact may result in late complications,
mainly that of Posterior Capsule Opacification (PCO)*.
PCO is the commonest complication of cataract sur-
gery occurring in up to 50% of patients after 2-3 years of
surgery’. PCO results from growth and trans-differenti-
ation of LECs left on the anterior capsule at the time of
cataract surgery®’. These cells proliferate to form mono-
layers on the capsular surfaces and such monolayers
continue to line the anterior capsule leaflet many years
after surgery. Equatorial differentiation of cells to Fibre-
like structures leads to Soemmerring’s ring formation
and peripheral thickening of the capsular bag. Closer to
the rrhexis, cell swelling can result in globular Elschnig’s
pearls, which may occlude the visual axis. Posterior
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Capsular Opacification (PCO), by causing forward and
backward light scattering, reduces Visual Acuity (VA)
and Contrast Sensitivity (CS)¥'*.

Visual symptoms do not always correlate to the
observed amount of PCO. Some patients with significant
PCO on slitlamp examination are relatively asymptomatic
while others have significant symptoms with mild appar-
ent haze, which is reversed by capsulotomy?®.

Laser capsulotomy using Nd:YAG laser is the choice
of treatment for PCO. The use of the Nd:YAG laser was
permanently established in ophthalmology indepen-
dently by Fankhauser in Switzerland and Aron-Rosa in
France. This causes photo- disruption of the capsule and
thus clears the visual axis. The procedure involves clear-
ing of the visual axis by creating a central opening in the
opacified posterior capsule by focusing a Nd:YAG laser
pulse, with energy of few millijoules and duration of a
few nanoseconds, just behind the posterior capsule®'.
Indications for Nd: YAG laser capsulotomy includes a
thickened capsule leading to functional impairment of
vision and the need to evaluate and treat posterior seg-
ment pathology. Nd:YAG laser posterior capsulotomy
may be associated with complications such as tran-
sient rise in IOP, enhanced risk of retinal detachment
(particularly marked in axial myopia), cystoid macular
oedema, lens damage/ pitting, endophthalmitis, vitreous
prolapse into the anterior chamber and anterior hyaloid
disruption.

In this study an attempt has been made to evaluate
the visual outcome of Nd-YAG laser capsulotomy for
posterior capsular opacification and also to evaluate the
complications following laser capsulotomy.

2. Material and Methods

The study included a total of 100 eyes of 100 patients who
fulfilled the inclusion and exclusion criteria. Once diag-
nosed to have posterior capsular opacification they were
subjected to a detailed clinical examination.

2.1 Inclusion criteria

- Patients undergoing Nd:YAG laser posterior capsu-
lotomy.

- Age group 20-80 years.

- Patients willing to give informed consent for treat-
ment and study.

- Patients ready to come for follow up.
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2.2 Exclusion criteria

- Active ocular pathology such as uveitis, infection.

- Pre-existing ocular condition which can lead to
decrease in vision after laser capsulotomy such as
glaucoma, any retinal pathology.

- Any media opacity preventing focussing of laser.

- Patients not willing to give informed consent or not
attending follow up.

An informed consent was obtained from every patient.

2.3 Pre-laser examinations
Complete ocular examination was done which included

o Complete ophthalmic history and medical history

o Visual Acuity; aided and best corrected with Snellens’
chart

o Intra-ocular pressure measurement by applanation
tonometry.

o Complete and detailed Slit lamp examination.

o Fundus examination with direct and indirect ophthal-
moscope.

+ Grading of PCO was done.

2.4 Pre-Laser Medication

« Timolol 0.5% 1 drop was instilled 1 hour before in the
eye which is undergoing laser capsulotomy.

 Dilatation of the pupil was done with Tropicamide
0.8% and Phenylephrine 5% eyedrops

2.5 Anaesthesia

o All capsulotomies were performed under topical
anaesthesia with 0.5% proparacaine.

2.6 Procedure

o The patient is introduced to the equipment in a reas-
suring way.

o The head was gently placed in front of the laser on chin
rest & head strap was applied.

o Contact lens was applied.

o Areas were noted where the lens capsule was thinnest
and where the capsule appeared to be under tension.

o A thin tense lens capsule is desirable because flaps of
the capsule will separate when the capsule is photodis-
rupted.

o Settings of 0.8 millijoules of power were delivered in a
single pulse mode.
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o The power was increased until this occurs.

 In pseudophakic eye with the secondary membrane in
close proximity to the posterior surface of the optic,
the laser was defocused.

+ Cruciate openings were made beginning at 12 o’ clock
periphery and progressing towards 6 o’ clock position.

2.7 Post-laser Medication

Timolol 0.5%, 1 drop twice a day for 7 days

3. Results

A total of 100 eyes of 100 patients in 24-74 years age
groups with 38 females and 62 males, in accordance to the
inclusion and exclusion criteria, were thoroughly evalu-
ated before capsulotomy, grading of PCO was done and
Laser capsulotomy was performed.

In maximum patients who were having PCO, the cata-
ract surgery was performed>24 month back. 8 patients
developed PCO within 12 months of cataract surgery. In
38 patients duration between cataract surgery and PCO
was 12-24 months. In 4 patients who were below 45 years
of age PCO developed within 6 months of cataract sur-
gery. Mean duration between cataract surgery and PCO
was 30.49 + 17.83 months.

The maximum number of patients were having grade
2 PCO, followed by grade 3 and grade 1.

Mean energy used was 62.47 * 33.65 mJ. Mean energy
used per pulse was 1.9 £ 0.6 mJ. Mean number of shots

were 30.81 £ 7.9. Higher energy was required for higher
grades of PCO.

The Nd: YAG laser was effective in clearing pupil-
lary opening in all 100eyes (100%). None of the patients
required retreatment. Post-laser, 67% patients had BCVA
6/9 or more at 3 month follow up. 30% patients had BCVA
6/24 to 6/12. Only 3% patients had visual acuity improved
to less than 6/24. Out of 3 patients, 1 patient had visual
acuity improved to 6/60 & in remaining 2 visual acuity
improved to 6/36. None of the patients had decreased
visual acuity than pre-laser level (Figure 1, 2, 3).

Visual outcome was not affected by any complications.

The complications were seen in 31 (31%) patients.
Most common complication observed was transient rise in
IOP. 17 eyes (17%) had transiently raised IOP. Second most
common complications noted was pitting of IOL. Pitting
was present in 7 (7%) patients, 3 (3%) patients had rup-
tured anterior face of vitreous, 2 (2%) patients had iritis, 1
(1%) had hyphema and 1 (1%) developed CME (Figure 4).

Transient IOP rise occurred at 1 and 4 hour post-laser
in maximum patients. IOP raised significantly when pre-
laser IOP was >20 mm of Hg. IOP rise was statistically
significant when grade of PCO was higher and higher
energy was used. Mean IOP at 1 week was decreased as
patients were on anti-glaucoma medication. At 3 month
follow up none of the patient had persistently raised IOP.

IOL pitting was the second most common compli-
cation observed in our study. None of the patients had
decreased vision due to IOL damage. Iritis, hyphema,
CME, ruptured anterior face of vitreous were also
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Figure 1. Post-laser BCVA.
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Figure 2. Pre and Post laser BCVA in Logmar.
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Figure 3. Mean BCVA VS Complication.

observed in our study. All patients were successfully
treated. None of the patients had decreased vision due to
these complications. Complications other than transient
IOP rise were not related to grades of PCO and amount
of energy used.

4. Discussion

4.1 Visual Outcome

In ophthalmic practice, importance is given to visual acu-
ity when assessing a patient’s visual outcome in relation to
planned or executed procedures.
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Improvement in visual acuity is the primary endpoint
for successful neodymium:YAG (Nd:YAG) laser posterior
capsulotomy for posterior capsule opacification.

In eyes with Posterior Capsular Opacification, the Nd:
YAG laser was effective in clearing pupillary opening in
all 100 eyes (100%).

In our study, pre-laser best corrected visual acuity
ranged from 1/60 to 6/12. In 56 patients BCVA ranged from
1/60 to 6/36 & in 44 patients it ranged from 6/24 to 6/12.

Improvement in visual acuity was excellent in our
study.

Post-laser 67% patients had visual acuity 6/9 or more
at 3 month follow up. 30% patients had visual acuity 6/24
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Figure 4. Complications.
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Figure 5. Mean IOP (in mm of Hg) Changes.

to 6/12. Only 3 (3%) patients had visual acuity improved
to less than 6/24. Out of 3 patients, 1 patient had visual
acuity improved to 6/60 & 2 had improved to 6/36. Less
improvement in visual acuity was due to underlying
pathology which could not be diagnosed due to thick
PCO.

In our study we did not observe decrease in visual
acuity than pre-laser visual acuity in any case. Vision
was improved in all patients atleast by one Snellen’s line.
This is probably due to exclusion of cases from study
with pre-existing ocular diseases which could prevent
improvement in visual acuity.

In our study visual outcome was not affected by
complications.
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Steinert R F et al. studied 526 subjects who were
treated with the laser, 87.8% had improved vision, with
82.9% achieving a visual acuity of 20/40 or better'.

In an analysis of data by Stark W J of Food and Drug
Administration (FDA) on over 17,000 cases, a successful
opening in the pupillary membrane was achieved in 98%
of the cases, and vision improved in 84% of the cases"’.

In our study we observed 7 eyes (7%) with IOL pitting. It
was the second most common complication after IOP rise.

Wang, Jun observed only one postoperative compli-
cation which was laser spot in intraocular lens in 5 eyes
(6.8%)™.

In another study by Pop I, discrete laser marks on the
implant were seen in 8.77% patients'.
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Relatively low incidence of IOL pitting was observed
in our study as capsulotomy was performed by experi-
enced surgeon with contact lens keeping energy output
low. Mean energy used in our study was 62.46 = 33.64
m] and in patients with pitting mean energy used was
53.16 £ 13.30 m]. All the patients which had pitting were
relatively non-cooperative than others. In our study, IOL
pitting had no significant effect on visual acuity. In all
cases of IOL pitting the damage was in peripheral parts
of IOL.

4.2 Increased Intraocular Pressure

IOP rise was the most common complication of ND YAG
Capsulotomy in our study. The IOP rise after Nd: YAG
laser posterior capsulotomy may be absent or transient or
permanent.

In our study we had 17 eyes (17%) which had raised
IOP >4 mm of Hg but none of the patients had IOP rise
over 30 mm of Hg (Figure 5).

The pressure spikes are recorded at 3 to 4 hours after
laser treatment and it returns to within 5 mm Hg of pre-
laser values by 24 hours".

In our study 7 patients had IOP greater than 4 mm of
Hg after 1 hour, 14 patients had IOP greater than 4 mm
of Hg after 4 hours and 7 patients had IOP greater than 4
mm of Hg after 24 hours.

We observed statistically significant increased IOP in
patients which had pre-laser IOP >20 mm of Hg which is
in agreement with FDA report by Stark et al'”.

In our study, we observed that there was statistically
significant increase in IOP at 1 and 4 hour post-laser
when higher energy was used.

We also observed that statistically significant increase
in IOP at 1 and 4 hour post-laser occurred more in
patients which had higher grades of PCO as in higher
grade there is more liberation of capsular debris which
can lead to increased blockage of trabecular meshwork.

In our study there was no case of retinal detachment.
This could be because of the absence of risk factors in our
cases.

In our study, 1 eye (1%) had CME, duration of cata-
ract surgery and capsulotomy in the patient who had
CME was 5 months. Patient was diagnosed with CME at
1 month follow up when patient had complained about
decrease in vision.

In our study only 1 patient i.e.1% had iris bleed/
hyphema. Bleeding was stopped by applying pressure on
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cornea with contact lens. Hyphema was cleared on next
day. Visual acuity was not affected by hyphema. Visual
acuity after 24 hours was 6/9 and in all subsequent follow
ups also VA was 6/9.

In our study we observed iritis in 2 patients (2%)
after 24 hours of capsulotomy. Patients were prescribed
Prednisolone acetate 1% and Homatropine eye drops for
1 week. After 1 week follow up none of the patient had
iritis. We did not note any persistent iritis in subsequent
follow ups at 1 month and 3 month.

In our study all of the patients were pseudophakic. We
observed only 2 cases of rupture of anterior vitereous face.

Other complications such as pupillary block glau-
coma and aqueous misdirection syndrome', retinal
hemorrhage'’, spreading of endocapsular low-grade
endophthalmitis'” were not reported in our study.

5. Conclusion

Improvement in visual acuity after Nd:YAG laser poste-
rior capsulotomy is excellent. Complications associated
with Nd:YAG laser capsulotomy are minimal. Nd: YAG
laser capsulotomy is a safe method of restoring vision in
patients with posterior capsule opacification.
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