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Abstract 
Objective: To evaluate the safety and the efficacy of Neodymium Yttrium Aluminium Garnet (Nd: YAG) laser capsulotomy in 

the management of posterior capsular opacification in a rural population. 

Materials and Method: An interventional prospective study conducted for a period of eighteen months about the safety and 

efficacy of Nd: YAG laser capsulotomy in the management of posterior capsular opacification (PCO).  

Results: Study demonstrates that the pearl type (59%) of PCO is commonest, grade II PCO (52%) is commonest followed by grade 

III (39%). Post Nd: YAG laser capsulotomy, best corrected visual acuity (BCVA) of 6/9 was achieved in about 48% of the patients 

and 6/6 BCVA was achieved in about 22% of the patients. 

Conclusion: It is an outpatient procedure. The procedure is a non-invasive, simple, efficient, safe and economical in the 

management of PCO with minimal complications.  
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Introduction 
Prevalence of blindness due to senile cataract is very 

high among Indian population more so in the rural 

populace as they are a neglected lot due to ignorance, 

poverty and non-availability / poor availability of 

facilities for cataract surgery. The Indian government 

introduced various schemes under National Programme 

for Control of Blindness (NPCB), which implements its 

programmes through the District Blindness Control 

Society (DBCS) to achieve maximum reduction in 

avoidable blindness in the district through optimal 

utilization of available resources within the district. This 

proved to be a boon to eradicate blindness due to 

cataract. However this success is short lived owing to the 

development of a condition called posterior capsular 

opacification, which is still the most common problem 

following cataract surgery. PCO causes symptoms very 

similar to cataract. Post cataract surgery the remaining 

anterior epithelial cells (A-cells) present in the capsular 

bag is responsible for the development of PCO. These 

cells are also known as lens epithelial cells (LEC’s). 

Cataract surgery induces wound healing response and 

the leftover LEC’s proliferate and migrate towards 

posterior capsule and undergoes lens fibre degeneration 

and epithelial to mesenchymal transition (EMT), this 

coupled with collagen deposition leads to PCO. 

Clinically two morphological types of PCO is seen, the 

Fibrosis type and Pearl type. Fibrosis type is caused by 

the proliferation and migration of LEC’s which undergo 

epithelial to mesenchymal transition (EMT), resulting in 

fibrous metaplasia and leading to significant visual loss 

and producing folds and wrinkles in the posterior 

capsule. Pearl type PCO is caused by the LECs located 

at the equatorial lens region (lens bow) causing 

regeneration of crystalline-expressing lenticular fibres 

and forming Elschnig pearls and Soemmering ring, 

responsible for most cases of PCO-related visual loss. 

With the advent of Nd: YAG laser the management of 

PCO became a safe, simple and outpatient procedure but 

it has its own complications. Our institution is situated in 

a rural area in the Mandya district, my present study is 

undertaken to assess and evaluate the safety and efficacy 

of Nd: YAG laser capsulotomy in the management of 

posterior capsular opacification among the rural 

population. 

 

Materials and Methods 
Ethical clearance was obtained from the institutional 

ethics committee and informed consent from the patients 

was taken, an interventional prospective observational 

study was conducted for a period of eighteen months in 

the department of Ophthalmology, Adichunchanagiri 

Institute of Medical Sciences, B G Nagara, Mandya 

district in Karnataka. Hundred eyes of various patients 

presenting with symptoms of PCO after cataract surgery 

were included in the study. 

Inclusion criteria: Patients reporting to the OPD with 

symptoms and signs of PCO minimum three months post 

cataract surgery with PCIOL (posterior chamber intra 

ocular lens) implant having visual acuity less than 6/18 

by Snellen’s visual acuity, patients willing to give 

informed consent for the treatment and study, patients 

willing to come for regular follow up. 

Exclusion criteria: Uncooperative patients, patients 

unable to keep head fixed during the procedure, patients 

below forty years of age, patients having corneal scars / 
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irregularities /edema, patients with active intraocular 

inflammation, infections, cystoid macular edema, pre-

existing conditions including high myopia, glaucoma, 

uveitis, retinal pathologies, decentred or dislocated 

posterior intraocular lens. 

Visual acuity for distant and near were recorded pre 

and post procedure using Snellen’s chart. Complete 

ophthalmic and systemic history was noted. Detailed 

ophthalmic examination was done using slit lamp, 

intraocular pressure was measured using the rebound 

tonometer and Goldman applanation tonometer, fundus 

examination was done using the direct and indirect 

ophthalmoscope and the fundus pictures were 

documented using the Zeiss fundus camera. PCO was 

graded using the Madurai PCO grading scale. Patient 

who were having grade-II and grade-III PCO were 

treated with Nd-YAG laser capsulotomy. Before 

dilatation, a single marker shot was made in the capsule, 

near the middle of the pupil, when pupil was dilated this 

gave us the true visual axis of the patient. The eye with 

PCO was dilated with 0.8% tropicamide and 

phenylephrine hydrochloride 5% eye drops one hour 

prior to the laser treatment and anesthetized with 

propacaine hydrochloride 0.5% eye drops. Capsulotomy 

was effected using Zeiss VISULAS YAG III 

photodisruption laser. Initial laser energy in a single 

pulse mode was kept at 0.8 mj and was gradually 

increased till the desired effect was obtained. Cruciate 

openings were made beginning at 12 o’ clock periphery 

and progressing towards 6 o’ clock position. 4 to 5 mm 

opening was made in the PCO. Post laser anti-glaucoma 

eye drops were advised for patients who showed rise in 

the intraocular pressure (IOP) and 0.1% nepafenac eye 

drops four times daily for a week was advised. IOP was 

measured after 1 hour, 4 hours and after 24 hours. The 

patient was followed up after 1st week, 2nd week and 4th 

week, third month and sixth month. 

 

Results 
Since patients in the study group comprised of age 

more than forty years, majority of the patients belong to 

61 to 70 years (64%) group followed by 51 to 60 years 

(26%), the remaining 10% belonged to age group 

between 40 to 50 years. Majority of the patients (62%) 

were males and females (38%). Right eye (61%) was 

involved more than left eye (39%). The onset of 

symptoms of PCO post cataract surgery appeared in 

(46%) patients within one to three years, followed by 

three to five years (23%), six months to one year (21%), 

less than six month (07%) and more than five years 

following cataract surgery (03%) of patients. We would 

like to state here that since our hospital is situated in a 

rural area most of the cases we encountered were camp 

patients operated under the NPCB programme and 

majority of the patients had undergone small incision 

cataract surgery with implantation of rigid IOL. In our 

study pearl type of PCO was commonest (59%) and 

fibrous type was (41%). Our study shows grade II PCO 

(52%) was most common followed by (39%) grade III. 

Majority of patients (57%) required pulse energy 

between 1.0 -1.5 mJs. Most (46% of the eyes) the YAG 

–Capsulotomy was effectively performed by using < 20 

mJs, for about (38%) of capsulotomies 51- 80 mJs was 

used and only one case demanded > 80 mJs. The pre 

YAG capsulotomy IOP was found to be 10-14 mm hg in 

majority (61%) of patients, highest IOP being 20-24 mm 

hg (03%) of patients In our study 4% developed IOP > 

20 mm of hg post procedure, these cases were treated 

with Timolol maleate 0.5% topical eye drops twice daily 

for a week and was observed up to six months to rule out 

residual effects of the raised intraocular pressure. About 

three patients had superficial corneal burns and were 

treated with topical steroid-antibiotic eye drops and 

lubricating eye drops. 27% of the developed Iritis, when 

the total energy used for capsulotomy was about 51- 80 

mJ, these cases were treated with topical steroid eye 

drops and homatropine 2% eye drops. 12% of cases had 

intra ocular lens related complications like pitting / 

decentration, which did not produce any change in the 

vision and hence no particular treatment was offered. 

CME was detected only in one percent of cases, which 

was treated with topical prednisolone acetate eye drops 

1%. We did not come across complications like 

hyphema, retinal damage or endophthalmitis. Pre 

procedure (40%) of the patients had visual acuity of 

counting fingers and (34%) of the patients had visual 

acuity 6/ 60 and (10%) of patients had 6/24 visual acuity, 

the lowest visual acuity being hand movements in about 

(3%). Post procedure the best corrected visual acuity 

(BCVA) was 6/9 in about 48% of the patients and about 

22% had 6/6 of best corrected visual acuity and only 1% 

had 6/60 owing to cystoid macular edema. 

 

Table 1: Madurai PCO Grading Scale 

Level of 

Severity 

On examination 

No PCO  

 

No evidence of Posterior Capsule 

Opacification (PCO) seen before and 

after pupillary dilation to a minimum 

of 6 mm. With a direct 

ophthalmoscope a clear view of the 

optic disc, blood vessels and the 

nerve fibre layer is obtained.  

Grade I  

 

No central PCO is seen. PCO is seen 

only with the pupil dilated to a 

minimum of 6 mm. With a direct 

ophthalmoscope a clear view of the 

optic disc, blood vessels and the 

nerve fibre layer is obtained.  

Grade II  

 

PCO is present in the central visual 

axis, detectable in an undilated pupil. 

With a direct ophthalmoscope there 

is a mild obscuration of  
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Table 2: Laser energy used for capsulotomy 

Energy used in 

mJ 
No of Eyes Percentage 

0.5-1.0 05 05 

1.0-1.5 57 57 

1.5-2.0 37 37 

>2.0 01 01 

Total 100 100 

 

Table 3: Total laser energy used 

Total Energy Used 

In MJS 

No of Eyes Percentage 

< 20 46 46 

21-50 15 15 

51 -80 38 38 

>80 01 01 

Total 100 100 

 

Table 4:  Complications post Nd-YAG laser 

capsulotomy 

Complications No of 

Patients 

Corneal injury/ burns 03 

Iritis 27 

Hyphema 0 

IOL related: 

Pitting……………….09 

Cracks……………….none 

Decentration………...03 

12 

 

CME 01 

Retinal damage 0 

Endophthalmitis 0 

Rise in IOP 04 

 

 

Table 5: Variation in IOP post Nd-YAG laser capsulotomy 

IOP 

mmhg 

Pre Nd:YAG 

Post Nd:YAG Capsulotomy 

After 1 Hour After 4 Hours 
After 24 Hours 

(Next Day) 

No of 

eyes 
% 

No Of 

Eyes 
% 

No Of 

Eyes 
% 

No Of 

Eyes 
% 

<10 09 09 12 12 10 10 10 10 

10-14 61 61 63 63 64 64 65 65 

15-19 27 27 18 18 20 20 21 21 

20-24 03 03 04 04 03 03 01 01 

>25 00 00 03 03 03 03 03 03 

Total 100 100 100 100 100 100 100 100 

 

Table 6: Comparison of visual acuity pre and post Nd-YAG laser capsulotomy 

VA 

Pre YAG Post YAG 

No of 

Patients 
Percentage 

No of 

Patients 
Percentage 

Hand movements 03 03 0 0 

CF 40 40 0 0 

6/60 34 34 01 01 

6/36 12 12 04 04 

6/24 10 10 06 06 

6/18 01 01 09 09 

6/12 0 0 10 10 

6/9 0 0 48 48 

6/6 0 0 22 22 

Total 100 100 100 100 

 

Discussion 
Even though PCO following cataract surgery is more common in children and younger adults,(1-4) our study 

included patients above 40 years of age because of relatively atypical behaviour of the PCO in the children and younger 

adults.(5) In our study 62% were males and 38% were females, our study included the rural population, showing that 

the female population had less inclination towards the follow up after cataract surgery either due to ignorance or due 

to socio economic factor, similar findings was found in other studies.(6,7) The early incidence of PCO after cataract in 

our study was probably due to the usage of rigid PMMA IOL, studies have shown that foldable intraocular lens have 

lower PCO rate compared to rigid IOL.(8) In our study, the PCO was mostly Elschnig’s pearl type (59%), the rest were 

fibrous type (41%). grade 2 was the commonest (52%), in comparison with various other studies.(9-11) In our study 

majority of the patients (57%) required pulse energy between 1.0 mJ to 1.5 mJ. The total energy requirement for 
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effective capsulotomy was less than 20 mJ in 46% of patients, 51- 80 mJ in 38% patients, 21 -50 mJ in 15% of patients, 

only in one case (1%) it required more than 80 mJ. Various other studies have shown the usage of total energy ranging 

from 10.4 mJ even up to 566 mJ.(12,13) 

 

Even though some studies show that raise in the 

intraocular pressure as the most common complication 

after the procedure,(14) in our study we encountered iritis 

(27%) as the most common complication. In our study 

about 1% of patients were found to have >20 mm hg and 

about 3% of patients had >25 mm hg even after 24 hrs. 

All these cases were managed with topical anti-

glaucoma medications. Some studies have found that 

elevation of IOP post procedure was found in about 0.6% 

to 1% patients,(15,16) while other studies could not find 

any elevation of IOP post procedure,(17-19) Different 

explanations have been given for the rise in IOP 

following Nd: YAG laser which include the deposition 

of debris in the trabecular meshwork(20,21) pupillary 

block,(22,23) and inflammatory swelling of the ciliary 

body or iris root associated with angle closure.(24) A 

study showed that patients who required more than 200 

mj risked the rise in intraocular pressure.(25) one study 

showed that in patients with no prior history of 

glaucoma, the use of prophylactic anti glaucoma 

medications was not indicated, since the IOP elevation 

within the first 24 hours appeared to be a self-limited 

process in most cases(26) and one study showed that a 

short-term IOP elevation after capsulotomy was more 

common in glaucomatous than in non-glaucomatous 

eyes.(27) In our study we encountered (12%) intraocular 

lens (IOL) complications such as IOL pitting (09%) and 

decentration of IOL (03%). Various studies shows that 

about (6.8% to 19.8%) IOL related complications occur 

post procedure.(28-30) We encountered 03% of superficial 

corneal burns and was treated with topical steroid eye 

drops. In our study CME was detected in only 01% of 

the study group. CME has been reported to develop in 

0.55-2.5% of eyes following Nd: YAG laser posterior 

capsulotomy.(31) Possible mechanism of CME is still 

unclear but it is suggested that in response to Nd-YAG 

laser the prostaglandin released from anterior segment 

reaches the retina through the vitreous, altering the 

permeability of paramacular capillaries to develop 

CME,(32) Continuous iris irritation by displaced vitreous 

in AC around the pupil margin may promote CME,(33) 

and vitreous instability secondary to Hyaluronic acid and 

prostaglandin diffusion through the compromised 

posterior capsule.(34) Studies have shown that delay in 

Nd: YAG laser capsulotmy by 90 days after cataract 

surgery allows full recovery of the blood aqueous barrier 

and can reduce the rate of cystoids macular edema.(35) 

Visual acuity improvement successfully achieved in 

89% of cases (VA > 6/18), the rest being borderline 

(10%) and poor vision < 6/60 improvement was seen in 

about 01%, in comparison with several other studies 

which have shown that 82.9% to 96% had improvement 

in the vision after Nd-YAG laser capsulotomy.(36-42) 

Totally about 11% of the cases were having borderline 

to poor vision due to development of iritis or cystoid 

macular edema, which were treated with topical anti-

inflammatory drugs for about 1-3 weeks achieving a 

reasonably good vision. 

 

Conclusion 
The procedure is non-invasive, simple, 

instantaneous, efficient, safe and economical. The 

patient accepts the same as an outpatient procedure, 

though it is not without some complications. 
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