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Cataract is one of the most leading cause of curable blindness all over world. In the developing 

word most popular method of cataract operation is extra capsular cataract extraction (ECCE) 

with posterior chamber into ocular lens in plantation eye (PCIOL) by Various Methods. This 

hold true for our county and Rajasthan state too. The present study was undertaken to evaluate 

post Nd : Yag laser capsulotomy the visual gain regarding visual acuity and clarity in posterior 

capsular opacification after extra capsular cataract extraction Materials and methods : 

Prospective study of 100 patients of posterior capsular opacification was selected in the study 

in S.R.G. hospital and Medical collage Jhalawar for Nd :Yag capsulotomy . The 70% patients are 

from our institution and 30% patients are form other centers. Nd: YAG capusulotoy was done 

by single surgeon without anesthesia as OPD patients Results �  At three month follow-up after 

the Nd: YAG capsulotomy , the every case achieved clear pupillary area 97% patients improved 

visual acuity by more than one line while 2% remained same and 1% patient deteriorated due 

to retinal pathology. 30% achieved visual acuity 6/6 on snellen chart. Most comman cause for 

visual acuity not achieved upto 6/6 after capsulotomy was found to be pre existing 

degenerative conditions of ratina. Conclusion: Nd: Yag laser capsulotomy results in 

improvement of visual acuity without serious complications. It is painless outdoor procedure. 
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1. Introduction

Cataract is one of  the most leading cause  of curable blindness 

all over world . In the developing word most popular  method 

cataract operation is extra capsular cataract extraction (ECCE) with 

posterior chamber into ocular lens in plantation eye  (PCIOL) by 

Vassion Methods. this hold trure for our county and  Rajsthan states 

too. In the past into capsular catarat extraction is the modality of 

treatment of caterast extraction but recently extra capsular catarar 

extraction supasser into capsular catarat extraction Although 

several old vantage of retaining the posterior capsule (PC) often 

complicated by post capsular opacification (OPC), despite the 

modern surgical techniques and better quality IOLs. An estimated 

18 to 50 % late capsular opacification has been reported after ECCE. 

Posterior capsular Opacification is the most common long term 

complication of extra capsular cataract extraction and likely to be 

the most common cause of non refractive decreased post operative 

vision. Sir Harold Ridley documented this complication in his first 

case.

PCO or after cataract or secondary catarct occurs secondary to 

proliferation and migration of residual lens epithelium cells & 

causes decrease in vision either by direct blockage of the visual 

axis or indirectly by mechanical forces e.g. striae or folds in 

posterior capsule.

Current treatment of choice of PCO is capsulotomy with Nd: 

YAG; laser. Laser discussion of the capsule often improves visual 

acuity, contrast sensitivity and also treat glare disability and mono 

ocular diplopic. Early reports of Nd: YAG Laser posterior 

capsulotomy emphasized its visual benefits, convenience and 

relative safety.

Nd: YAG laser capsulotomy has got many benefits over 

conventional interventions, namely it is non invasive. out door 

procedure with minimal complications and maximum visual 

benefits also it is the only option for surgically unfit patients. 

Copyright 2010 BioMedSciDirect Publications IJBMR -  All rights reserved.ISSN:  0976:6685.c

*  Corresponding Author : Dr. Mohan Lal Gupta

Nh12 , Front of SRG Hospital , Jhalawar
Email –  drmanojsharma2002@yahoo.co.in

Copyright 2010 BioMedSciDirect Publications. All rights reserved.
c



Ocular Examination:
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Due to tremendous rise in number of ECCE with PCIOL surgeries, 

more and more cases of PCO are coming to our institution for YAG 

laser capsulotomy. While doing YAG laser capsulotomy in large 

number any of these above mentioned complications are likely to 

be encountered. This prompted us to conduct present study so as 

t o  o b s e r ve ,  d o c u m e n t  a n d  a n a ly s e s  s u c h  e ve n t s .
Before starting capsulotomy thorough fundus examination 

done to rule out CME, retinal breaks, tear, hole or detachment. It 

was made sure that the eye should have completely recovered from 

the sequele of cataract operation regarding inflammation post 

operative rise in IOP Or transient CME.

Nd: YAG Laser capsulotomy - all capsulotomies were 

performed by one surgeon on zeiss visulas II YAG Laser machine 

using fundamental mode. It is capable of causing microdiscission 

of a tissue volume as small as 25 micron in diameter. The size of the 

focal disruption zone can be increased by increasing the pulse 

energy or by delivering several pulses in rapid sequence known as 

burst or salvo mode. 

 This model is a quality switched (Q-switched) Laser with a 

capability for distal focus shifting, multiple pulses per burst and 

either fundamental mode or multi mode bursts. the multi mode 

provides lower energy density  while the fundamental mode has 

the capacity for substantially higher energy levels & some what 

broader burst. The difference is analogue to that between a rifle 

shot (fundamental mode) & shot gun blast (multimode).

· Visual Axis & normal pupillary size determined, the land 

marks scatched before hand.

· Dilatation of pupil done with 10% phenylephrine or 

1%cyclopentolate or1% tropicamide to facilitate visualization 

of the capsule over a broad expense & to reduce reflex pupillary 

constriction due to slit lamp beam. 

· Patient was reminded about painless nature of procedure 

&small clicks &pops heard during procedure.

· No topical anaesthetic was applied as contact lens was not 

been used in this study.

·  Stool, table, chinrest & footrest were adjusted to optimal 

patients comfort. 

· Head strap applied to maintain fore head position.

· Room was darkened & illuminated fixation target was 

provided for fellow eye.

The clinical study of visual benefit profile after Nd: YAG laser 

capsulotomy was conducted in Jhalawar medical college Jhalawar. 

Results of 100 consecutive capsulotomies done form Jan 2009 to 

D e c .  2 0 1 1  w a s  d o c u m e n t e d  a n d  a n a l y s e d .

INCLUSION CRITERIA:

· Therapeutic - Poserior capsular opacification sufficient to 

cause objective decrease in visual acuity.

· Diagnostic- PCO causing difficulty in visualising fundus 

details & pathology.

EXCLUSION CRITERIA:

· Any active ocular infection.

· Corneal pathology sufficient ot cause difficulty in assessment 

of PCO.

· Patient age <8 Years.

· Uncoperative patients.

· Congenital malformed eyes.

· Pre-existing raised IOP/CME.

4. Fundoscopy - By direct ophthalomoscope.

5. Tonometry - Bae line IOP measured by Schiotz tonometer. The 

same instrument was used in every case.

1. External examination with a magnifying loupe to rule out any 

ocular pathology, any abnormality of lids, conjuctiva, cornea, 

iris or anterior chamber dpth. Lens presence and type of IOL 

used.

2. Visual acuity : Bare eyes and with correction were noted.

3. Slitlamp Biomicroscopy - Done to rule out any corneal 

pathology and to judge anterior chamber cellular reaction, type 

and grade of PCO.

· Capsule was focused with helium- Neon (He-Ne) beam. the 

minimum amount of energy was used to obtain optical breakdown. 

Tension lines were identified and cut across to get largest opening 

per pulse.

Before commencing the study each patient was made familiar 

with investigational nature of the study.

Clinical Evaluation :

History: history of patient was noted with special reference to 

the date of cataract operation, any complication of surgery, 

presence and type of Intra ocular lens implanted, history of 

medication including the use of anti glaucoma drugs, steroids. Any 

history of trauma or inflammation in past.

2. Material and Method

Study Protocol: 

Technique - Informed consent was obtained from all patients.

Laser Treatment:
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Post Operative care:

About the Machine 

A cruciate opening was per formed beginning at 12'O' clock position 

in periphery and reached upto 'O' clock then cut across at 3 & 9 'O' 

clock position. The residual tags were cleaned leaving freely floating 

fragments. Cutting in circle, can opener style were avoided as they 

create large fragments that might settle or settle against 

endothelium or angle structure. Capsulotomy size was kept as large 

as pupil.

The patient was reviewed after 1 hour for tonometry, slitlamp 

bio microscopy. The anterior chamber reaction looked for & graded 

on the basis of the details.

Patient was again examined after 3 hours for IOP changes. 

Timolol malcale 0.5% eye drop BID (annglausnes dry) and 3% 

tobramycin with 1% dexamethasone eye drop QID. Was precribed. 

This application was tapered and discontinued during subsequent 

post operative visits when clinical examination revealed eye without 

cellular reaction.

After 15 days routine examination done & then glasses were 

prescribed to get best corrected visiual acuity. Then patient was 

followed up after 3 months   for complete ocular examination. 

Historically, the ruby laser with a short pulsed emission of 694 

nm was the first laser Tested for ophthalmic use. But the 

development of 1064 nm, solid state YAG laser in its present form 

took place in 1970s at Bern Eye clinic under Dr Franz Fank Hausen 

(Q switched, nanosecond) and Trousseau hospital under DR daniale 

Aron Rosa ( Mode locked Pico second)

The Nd: YAG laser derived its name from the nEodynium on that 

is doped into an yttrium aluminium garnet (YAG) crystal matrix 

(1:100). In fact Nd ion is responsible for storage and release of laser 

energy. The garnet serves as the crystal not for the Nd-ion.

The Nd: YAG laser works on principle of concentration, Non 

linear absorption, optical break-down and disruption. 

Concentration of energy in time (Ultra Short pulsing ) and space 

(sharp optical focusing) that causes non linear absorption in 

normally transparent tissue. This non linear absorption is the result 

of optical break down which is caused when the laser concentration 

is sufficiently high to break electron out of these normal states. 

Optical break down leads to creation of state of matter known as 

plasma which is not transparent and is absorbent for the laser pulse 

energy. The plasma  a which is not transparent and is absorbent for 

the laser pulse energy. The plasma absorption at focal point leads to 

creation of micro steam bubble, which expands and contracts with 

such rapidity that a shock ware is generated, which has potential to 

tear material. Thus after this photodiruption shock wave spreads 

dispherically and change into an acoustic wave causing a loud snap.

1. The energy is concentrated in time (Pulse length are 

approximately 10 n sec in duration ) & in space (Pulse are focused 

into an area of less than 0.002mm2). The  two types of laser quality 

(Q) switched and mode locked lasers. A Q switched laser pulse is 

typically 8 to 15 sec in duration. A mode locked laser pulse train is 

composed of seven to eight individual pulses each of which has a 

duration of approximately 10 to 15 p Sec.

2. Nd: YAG Laser is wide-angle focusing of the laser pulse to create 

an extremely small focal spot size both in diameter and depth. 

Advantage for this is that the wide dispersion of laser energy at 

plane anterior and posterior to the target. it is this dispersion that 

contributes to the effective safety of short pulsed Nd: YAG Laser and 

with regards to tissue anterior and posterior to the target site. For 

accurate focusing helium Neon (He-He) Laser beam Configured in 

such a way that they out line the cones of the invisible infra red Nd : 

YAG laser beam.

The study demonstrates that there is shift in the age at onset of 

seizures towards younger age group in our area. Drug compliance 

was not seen among one fifth of patients. Hence awareness 

regarding necessity for continuous medication should be stressed. 

The two important physical features

Salient Features

Negative :

High power density (1-1.6x 1012 w/cw2)

Small Coagulation (50 m)

High photon flux (3.0-4.5 mg)

Low thermal diffusion

Cutting and lysis of transparent tissue

Short exposure time 30 ns/pj

1.High absorption by ocular media.

2.Vascular rupture potential at short exposure.

3.Effect of hydrodynamic shock wave.

Dr. Mohan Lal Gupta et.al Int J Biol Med Res. 2012; 3(4): 2507-2514
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3. Results And Discussion Tme period between surgery & capsulotomy done (n=100)

Age and sex distribution (n=100)

OPERATIVE DIAGNOSIS ( N=100)

8-20

21-30

31-40

41-50

51-60

61-70

71-80

Total

Immature senile cataract

Mature senile cataract

Traumatic cataract

Complicated cataract

Phacomorphic glaucoma

Developmental cataract

Records not available

TOTAL

7

3

2

12

10

10

8

49

7.00

3.00

2.00

12.00

10.00

10.00

8.00

49.00

42

11

9

4

1

1

32

100

42.00

11.00

9.00

4.00

1.00

1.00

32.00

100.00

3

2

4

15

13

9

5

51

3.00

2.00

4.00

15.00

13.00

9.00

5.00

51.00

10

5

6

27

23

19

13

100

10.00

5.00

6.00

27.00

23.00

19.00

13.00

100.00

Age (in years)

Type of cataract

Male

No. of eyes 

% %

%

%TOTALFemale

< 6 moths

6-12 moths

1 year - 5 year

> 5 year upto

 10 year

45

8

12

5

70

8

5

14

3

30

8.00

5.00

14.00

3.00

30.00

53

13

26

8

100

53.00

13.00

26.00

8.00

100.00

Time 
period 

between 
surgery 

& capsulotomy 
doen

Laser energy required in different type of PCO (N=100)

Number of
 patient

operated 
at own 

institution

operated 
outside

% %

Number of
 patient

Total %

<50

51-60

61-70

71-80

81-90

91-100

100>

Total

9

12

20

14

10

-

-

65

9.00

12.00

20.00

14.00

10.00

-

-

65.00

1

0

3

4

15

8

4

35

1.00

0.00

3.00

4.00

15.00

8.00

4.00

35.00

10

12

23

18

25

8

4

100

10.00

12.00

23.00

18.00

25.00

8.00

4.00

100.00

Cumulative 
laser

 energy

Elschnig 
peari

% %Fibrous Total %
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Visual benefit post nd-yag laser visual status (n=100)

Visual benefit profile  pre nd-yag laser visual status (n=100

<4\60

4\60

5\60

6\60

6\36

6\24

6\18

6\12

6\9

6\6

Total

<4\60

5\60

6\60

6\36

6\24

6\18

6\12

Total

1

1

1

6

8

4

17

13

19

30

100

23

3

18

15

19

14

8

100

1.00

1.00

1.00

6.00

8.00

4.00

17.00

13.00

19.00

30.00

100.00

23.00

3.00

18.00

15.00

19.00

14.00

8.00

100.00

Pre YAG laser
 corrected 

visulal acuity

Pre YAG laser
 corrected 

visulal acuity

%

%

No. of patient

No. of patient

The increasing trend of extra capsular cataract extraction with 

posterior chamber intraocular lens implantation in cataract 

management is now well established. Posterior Capsular 

Pacification and decent ration of intraocular lens are tow main 

later complications. Surgical opening of posterior capsule is an 

intra ocular technique and this can be associated with many 

complications including endophthalmitis. Alternatively Nd: YAG 

laser capsulotomy appears to be safe, non-invasive and outdoor 

procedure.

In relation to Nd: YAG laser capsulotomy, initial studies by Aron 

Rosa et al. and Frank Houser encountered relatively very few 

complications. However recent studies have reported higher rates 

of risks associated with this procedure. Therefore, we conducted a 

prospective study at SRG hospital and Medical College, Jhalawar to 

confirm and evaluate visual benefit. Nd: YAG laser capsulotomy. 

The incidence of Nd: YAG laser capsulotomy at our institution 

is approximately 18-20 % per year, as we use only PMMA lenses. 

Apple DJ compared Nd: YAG laser capsulotomy amongst foldable 

versus rigid designs. The foldable Intra ocular lenses were 

associated with much lower Nd: YAG laser posterior capsulotomy a 

rate (14.1%) compared to rigid once (31.1%) while Schaumberg 

found no significant difference in Posterior Capsular Opacification 

incidence amongst either group.

One hundred patients were included in this prospective study. 

There was a wide range of age distribution. The youngest patient 

was 8 years old and the oldest one was 80 years. We did not include 

children below 8 years due to their lack of co-operation. Maximum 

number of patients was belonging to age group of 41-60years 

(50%), almost equal number of either gender was there in our 

study group. Mean age for male patients was 54±19 years while it 

was 50±15 years in females which is almost equal in either sex.

4. Discussion

Dr. Mohan Lal Gupta et.al Int J Biol Med Res. 2012; 3(4): 2507-2514
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In another study by Richter et al. they found that maximum 

patients required less then 200 mj for capsulotomy & in those who 

required more than 200 mj risk of rise in Intra ocular pressure was 

more.

In eyes with Posterior Capsular Opacification, the Nd: YAG 

laser was effective in achieving a clear papillary opening in every 

case. The pre laser corrected, visual acuity ranged from finger 

counting 2 mt to 6/12 with a mean of 6/60±3. Post laser best 

corrected visual acuity ranged from finger counting 1 mt to6/6 

(Mean 6/9±2) 3 months after Nd: YAG capsulotomy.

99% patient improved in terms of clarity of vision and contrast 

sensitivity. 97% had improved one or more snellens lines. 61% 

improved more than 3 snellens lines where as 30% could achieve 

visual acuity upto 6/6

2% patients had no improvement on snellens chart due to 

preexisting retinal pathology. One patient who had proliferative 

diabetic retinopathy developed tractional retinal detachment and 

so there was deterioration of vision.

 Patients in whom visual outcome was not upto 6/6 on snellens 

chart, the most important feature was found to be associated 

degenerative conditions of eye (64%) which ranged from corneal 

degeneration, macular degeneration, vitreous degeneration to 

myopic degeneration. Similar finding were observed by Stark W.J. 

in a study conducted by food and drug administration, which 

showed successful opening in posterior capsule in 98% case and 

vision improvement in 84% cases.

Dutch & Gold berg did not find visual acuity results as good as 

previous study. Probably this was related to irregular interval in 

enrolment of patients following capsulotomy.

Terry AC et al. found similar results in terms of improvement in 

visual acuity by ne or more snellens line in 45 out of the 49 cases.

Flohr M.J. reported that laser therapy of its own did not 

decrease visula acuity in any case and only in 5 cases where visual 

acuity did not improver or worsen were having retinal pathology. 

Nirankari et al. got success is 76 eyes out of 81 eyes which is quite 

similar to earlier studies in terms of success ratio.

This study was conducted to observe, document and analyze 

various effects of Nd: YAG laser capsulotomy. One hundred 

consecutive capsulotomies done from March 7, 2001 to August 30, 

2001 were studied. All capsulotomies were done by same surgeon 

under identical conditions on fundamental mode. The machine 

used was Ziess visulas II YAG Machine.

Visual benefit Profile

Summary and Conclusion

In this randomized study, 100% eyes were pseudophakic  5 % 

patients showing bilateral Posterior Capsular Opacification were  

managed for both eyes at one week interval. Involvement of right 

eye (44%) was nearly equal to left eye (46%).

According to records available maximum eyes (42%) were 

having immature senile cataract preoperatively, rest were having 

mature senile cataract (11%), traumatic cataract (9%), 

complicated cataract (4%), phacomorphic glaucoma and 

developmental cataract (1% each).

In a study conducted by Ravindran and Sudhakaran more than 

80% cases had preoperative immature cataract.

In our study, 70% patients were operated for cataract at our 

Institution. Rests 30% were referred from different places. The 

patients from our institution reported for capsulotomy little early. 

45% such patients had time interval between surgery and 

capsulotomy less than 6 months. While maximum patients (14%) 

referred from outside reported for capsulotomy after 1 year and 

even upto 5 years after surgery.

Mean time period for patients operated at our institute was 

12.7±19.0 months while for referred patients it was 20.7±25.32 

months. This can be attributed to early detection, awareness and 

regular follow up, so that maximum patients operated at or 

institute reported relatively early. 2 patients were having pre-

existing Posterior Capsular Opacification while 2 patients 

developed Posterior Capsular Opacification 10 years after surgery.

In a retrospective study by Baratz, cumulative probability of 

Nd-YAG posterior capsulotomy was more in 9 years(38%) and less 

(6%) in one year Elschnig pearl type  Posterior Capsular 

Opacification was common (65%) then fibrous type (35%)

In our study mean time for development of Elsching pearl type 

posterior Capsular Opacification was 13.11±17.20 months while 

for fibrous posterior Capsular Opacification it was 18.15±27.60 

months. In both types maximum patients reported within 6 

months of surgery.

The total cumulative ( energy per pulse in mj x number of 

pulses required to perform adequate capsulotomy ranged from 25 

to 124 mj. The mean total cumulative energy delivered for elsching 

pearl type Posterior Capsular Opacification was 64.13±15.01 mj 

while for fibrous type Posterior Capsular Opacification higher 

energy (85.39±16.34 mj) was required.

Maximum studies used energy per pulse ranging from 0.8-3.2 

mj but the number of pulses was high. In our study individual pulse 

energy used was higher due to some machine setting problem but 

we performed less laser short. So cumulative energy was nearly 

equal in both or study and other studies. According to Flohr et al. 

89% of eyes required a pulse setting of less than 1.7 mj to 

successfully penetrate the Posterior Capsule. The mean  total 

energy delivered was 83±76 mj.

Dr. Mohan Lal Gupta et.al Int J Biol Med Res. 2012; 3(4): 2507-2514
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in clinical practice to maintain careful follow up of patients and 

keep on sharing the experience with others to make the method 

more precise and purposeful. The ultimate aim of any procedure is 

to deliver best possible results to the suffering humanity with 

minimum possible risks.

AC - Anterior chamber

ARMD - Age related macular degeneration

CD - Corneal degeneration

CME - Cystoid macular edema

CO - Corneal opacity

Comp. Cat - Complicated cataract

Deg -  Degeneration

Dev. Cat - Developmental cataract

DM - Diabetes Mellitus

EP - Elschnig pearl

F/R - Foveal reflex

FC - Finger counting

Fib -  Fibrous

Filt - Filtration

Float - Floaters

H Mch - Hindu male child

H/o -  History of

HM -  Hindu female

HF - Hindu male

HT - Hypertension

IOL - Intra ocular lens

ISC - Immature senile cataract

Laser - Light amplification of stimulated emission of rays

LE - Left eye

LM -  Lens matter

Mat. Cat. - Mature cataract

NA - Not appreciate

NAD - No abnormality detected

PCIOL - Posterior chamber intra ocular lens implantation

Pd - Period

Ph - Pin hole 

PMMA - Polymethyl metha acrylate

Post- op - Post operative

Pup. - Pupillary

PVD - Posterior vitreous detachment

RD  -  Retinal detachment

RE -  Right Eye

Temp. - Temporally

Tr Cat. - Traumatic Cataract

Vn - Vision

• 49 male and 51 female patients were included in this study. 

Largest number of patients was in the age group of 41-50 years 

(27%) with range from 8-80 years.

• Mean age in female was 50±15.3 years while in male it was 

54±19 year.

• 98% patients were pseudophakic and only 2% were aphakic, 

out of than 5% were having Posterior Capsular Opacification in 

both eye.

• 70% patients were operated at our institute & rest were 

referred cases.

 • Maximum (42%) patients had immature senile cataract before 

Intra ocular lens implantation surgery

• Mean time period between surgery and capsulotomy in 

patients operated at our institute was 12.5±19.00 months and in 

referred case it was 20.7±25.32 months.

• Most common type Posterior Capsular Opacification 

encountered was Elschnig pearl (65%) in our study.

• The mean time period between surgery and capsulotomy in 

Elsching pearl type Posterior Capsular Opacification was 

13.11±17.20 months while in fibrous PCO it was 18.15±27.60 

Months.

• Total mean cumulative laser energy required for Elsching pearl 

type Posterior Capsular Opacification was 64.13±15.01 mj while it 

was 85.39±1634 mj for fibrous Posterior Capsular Opacification

• Every case achieved clear pupillary area.

• 97% patients improved visual acuity by more than one line 

while 2% remained same and 1% patient deteriorated due to 

retinal pathology.

• 30% achieved visual acuity 6/6 on snellen chart.

• Most common cause for visual acuity not achieved upto 6/6 

after capsulotomy was found to be pre existing degenerative 

conditions of eye.

Nd : YAG laser capsulotomy results in improvement of visual 

acuity without serious complications in the majority of patients. 

The encouraging outcome is at large due to careful selection of 

patients, sophisticated Nd: YAG laser units now available, tailoring 

of technique to meet the needs of individual patient, meticulous 

focusing of the laser beam, and carful follow up examination and 

care. Unfortunately, as with any new technique, the entire 

spectrum of complications with Nd: laser capsulotomy may not be 

well understood for years to come. It is therefore, the 

responsibility of every ophthalmologist who uses the Nd: YAG laser 

The results of this study are summarised as follows :

Abbreviation

Dr. Mohan Lal Gupta et.al Int J Biol Med Res. 2012; 3(4): 2507-2514
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