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Purpose: To report a new method of Nd: YAG laser posterior capsulotomy (first 
crack guided conservative posterior capsulotomy). 

Study Design: Prospective case series study. 

Place and duration of study: From January 2001 to January 2015 at the 
Department of Ophthalmology, Chandka Medical College Hospital, Larkana, 
Pakistan. 

Material and Methods: In this study, 670 eyes of 623 patients with clinically 
diagnosed posterior capsular opacification following extra capsular cataract 
extraction or phacoemulsification and posterior chamber IOL implantation, were 
included. Patients with Aphakia, Anterior chamber IOL, High myopia, Uveitis, 
Uncontrolled glaucoma, Maculopathies, Optic nerve diseases and patients below 
20 years of age were excluded from the study. Pre-procedure best corrected 
visual acuity (BCVA) and IOP was noted and complete clinical examination was 
done. Nd: YAG laser posterior capsulotomy was performed. The patients were 
seen one hour after capsulotomy, then after 24 hours and then weekly for 3 
weeks. Post-procedure best corrected visual acuity (BCVA) and any 
complications seen were recorded. SPSS version 20 was used for data entry 
and analysis. 

Results: Out of the total 623 patients 398 (63.88%) were males and 225 
(36.12%) were females. Mean age ± standard deviation was 55.39 ± 13.16 years 
and age range was 20 to 78 years. Most of the patients belonged to the 51 – 60 
years age group. Interval between cataract surgery and Nd: YAG laser posterior 
capsulotomy ranged from 6 months to 60 months. 652 (97.31%) patients showed 
improvement of the best corrected visual acuity (BCVA) after Nd: YAG laser 
posterior capsulotomy. Most common complications seen after the procedure 
were transient uveal reaction, transient rise in IOP and intra ocular lens (IOL) 
pitting. 

Conclusion: First crack guided conservative posterior capsulotomy using Nd: 
YAG laser has proved to be a quick, safe, efficient and cost effective method in 
our setting. 

Keywords: Cataract surgery, Posterior capsule opacification, Nd: YAG laser, 
Posterior capsulotomy, Complications. 

 
osterior capsular opacification (PCO) is the 
most common late onset post operative 
complication of standard cataract surgery 

including phacoemulsification1. It still remains the 
most challenging complication of modern cataract 
surgery despite significant improvements in the P 
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techniques of surgery, IOL materials and designs. 
Posterior capsular opacification occurs due to 
proliferation of the left over lens epithelial cells after 
cataract extraction and a peculiar change occurring in 
them which turns them into myofibroblasts2. These 
myofibroblasts contract to cause thickening and 
wrinkling of the posterior capsule and as the process 
progresses further, the sheets of fibroblastic 
proliferation are seen entering into the central area 
(visual axis) that cause visual disturbance. The 
incidence of PCO is reported to be as much as 100%5 in 
children, however most of the studies report PCO 
incidence to be around 20% to 50%4,5. After being 
reported as a treatment modality for PCO more than 
three decades ago3; Nd: YAG laser has taken over as 
the gold standard for performing posterior 
capsulotomy. The cutting effect is achieved by way of 
ionizing effect of the laser leading to plasma formation 
and photo-disruption of the target tissue. Although it 
is accepted as an effective procedure for the 
management of posterior capsular opacification, Nd: 
YAG laser posterior capsulotomy can lead to sight – 
threatening complications11. Several techniques have 
been used for performing Nd: YAG laser posterior 
capsulotomy, like cross pattern method6, can opener 
method7, inverted U method8, racquet shaped method9 
and circular with vitreous strand cutting method10. All 
techniques have been employed to achieve maximum 
visual improvement with minimum complications but 
all of them have their advantages, limitations and 
drawbacks as well. In this research study we are 
reporting a new method of Nd: YAG laser posterior 
capsulotomy and we have termed it as “first crack 
guided conservative posterior capsulotomy”. 

 
Material and Methods 

This was a prospective case series study of 670 eyes of 
623 patients, conducted from January 2001 to January 
2015 at the Department of Ophthalmology, Chandka 
Medical College Hospital, Larkana, Pakistan after 
approval from institutional Ethical Review 
Committee. Patients with PCO following extra 
capsular cataract extraction or phacoemulsification 
and posterior chamber IOL implantation were 
included in the study. Definite diagnosis of PCO was 
made clinically by senior ophthalmologist. Patients 
below 20 years of age, patients with aphakia, anterior 
chamber IOL, high myopia, uveitis, uncontrolled 
glaucoma, maculopathies and optic nerve diseases 
were excluded from the study. With the help of 
available data and history, actual dates of cataract 

surgery were noted and pre-procedure best corrected 
visual acuity (BCVA) was also noted. Slit lamp 
examination, Applanation Tonometry and 
Fundoscopy was performed on all cases before patient 
was taken for Nd: YAG laser posterior capsulotomy. 

 Patient was seated comfortably in dimly lighted 
room of consultant for approximately one hour, while 
consultant kept on examining the other patients. This 
kept the patient awake and the pupil dilates 
physiologically. Then the patient was taken to Nd: 
YAG laser equipment and the laser beam was focused 
on the posterior capsule at 12 o’clock position just 
inferior to the superior pupil margin. The posterior 
YAG laser offset was kept on 150 µm in all cases, to 
avoid IOL pitting. The Nd: YAG laser energy level was 
set at 1 millijoule and when the pupil was seen to 
acquire dilating phase of hippus, the first shot was 
fired. If crack was observed at 1 millijoule, the process 
was continued at the same energy level but if crack 
was not observed than the energy level was increased 
with 0.5 millijoule steps till crack was achieved Fig. 1. 
The direction of first crack was observed and further 
shots were aimed in the line of dehiscence of the crack 
Fig. 2. The line of crack usually advanced quickly with 
few shots and capsular flaps gave way. In some cases 
where crack remained as a cut Fig. 3, few shots were 
given to the edges and an adequate opening was 
achieved quickly Fig. 4. Wherever needed, a few shots 
were aimed to displace the flaps downwards or 
sideways, away from the visual axis. 

 The patients were seen one hour after 
capsulotomy, then after 24 hours and then weekly for 
3 weeks. During these follow up examinations, post-
procedure best corrected visual acuity (BCVA) was 
recorded, patients were seen on slit lamp, applanation 
tonometry and detailed fundus examination was 
performed. Increase in the best corrected visual acuity 
(BCVA) of at least one line on the Snellen’s chart was 
considered as improvement in visual acuity. Any 
complications seen were recorded and treatment was 
prescribed accordingly. SPSS version 20 was used for 
data entry and analysis. 

 
RESULTS 

A total of 670 eyes of 623 patients were included in the 
study. Out of these 623 patients 398 (63.88%) were 
males and 225 (36.12 %) were females (Figure 2). Mean 
age ± standard deviation was 55.39 ± 13.16 years and 
age range was 20 to 78 years. Most of the patients 
belonged to the 51 – 60 years age group (Table 1). IOL 
material type used was hydrophobic acrylic in 214 
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Fig. 1: 

 

 
 

Fig. 2: 

 
(31.94%) eyes and polymethylmethacrylate (PMMA) 
in 456 (68.06%) eyes (Table 2). Interval between 
cataract surgery and Nd: YAG laser posterior 
capsulotomy ranged from 6 months to 60 months in 
different patients, but the interval was 37 months to 48 
months in majority 167 (24.9 %) of the patients (Table 
3). Energy level used for the procedure ranged from 1 
millijoule to 2.5 millijoule and the number of shots 
ranged from 3 to 19. Maximum energy used in a case 
was 44.5 millijoule (range: 3 millijoule to 44.5 
millijoule). 652 (97.31%) patients showed 
improvement of the best corrected visual acuity 
(BCVA) after Nd: YAG laser posterior capsulotomy 
(Figure 2). Complications seen after the procedure 

were transient uveal reaction in 331 (49.4%) patients, 
transient rise in IOP in 219 (32.7%) patients, intra 
ocular lens (IOL) pitting in 53 (7.9%) patients, clinical 
macular edema in 18 (2.7%) patients and retinal 
detachment in 3 (0.4 %) cases (Table 4). 

 

 
 

Fig. 3: 

 

 
 

Fig. 4: 

 
DISCUSSION 

Nd: YAG laser posterior capsulotomy is a quick and 
effective method for the treatment of posterior 
capsular opacification but some complications may 
occur. Improvement in visual acuity after Nd: YAG 
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Figure 5: 

 
Table 1: 
 

Age Group No. of Patients Percentage 

20 – 30 years   60 9.6% 

31 – 40 years   23 3.7% 

41 – 50 years   46 7.4% 

51 – 60 years 291 46.7% 

61 – 70 years 148 23.8% 

71 – 78 years   55 8.8% 

Total 623 100% 

 

 
 

Figure 6: 

Table 2: 
 

Type of IOL Material No: of Eyes Percentage 

Polymethylmethacrylate 
(PMMA) 

456 68.06 % 

Hydrophobic acrylic 
material 

214 31.94 % 

Total No: of Eyes 670 100 % 

 
Table 3: 
 

Interval between 
Cataract Surgery and 

Capsulotomy 
No. of Eyes Percentage 

  6 – 12 Months 125 18.7% 

13 – 24 Months 136 20.3% 

25 – 36 Months 149 22.2% 

37 – 48 Months 167 24.9% 

49 – 55 Months   87 13.0% 

56 – 60 Months     6 0.9% 

Total No: of Eyes 670 100% 

 
Table 4: 
 

Complications 
No. of 
Eyes 

Percentage 

Transient Rise in IOP 219 32.7% 

Transient Uveal Reaction 331 49.4% 

Lens Pitting   53   7.9% 

Clinical Macular Edema   18   2.7% 

Retinal Detachment     3   0.4% 

 
laser posterior capsulotomy has been reported to be 
96% by Min JK et al10, 96.9% by Khanzada MA et al12, 
100% by Zeki SM et al8 and it was 97.31% in our study. 
Various complications after Nd: YAG laser posterior 
capsulotomy have been reported, like IOL 
dislocation15, damage13, pitting12, increased IOP14, 
Uveitis15, cystoid macular edema16,17, rupture of 
anterior vitreous face18,19, hyphaema15, 
endophthalmitis15,21, aqueous misdirection syndrome20 
and retinal detachment22,23. Our study has also 
observed some of these complications, which are 
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shown in Table 4, but they were mild, transient and 
resolved with appropriate treatment. Incidence of 
retinal detachment in our study was so low that any 
causal relationship between Nd: YAG laser posterior 
capsulotomy and retinal detachment seems unlikely, 
as has been suggested by Nielsen NE et al25 as well. 
Min JK et al10 have reported no complications in their 
study, probably due to preventive measures like use of 
steroids and IOP lowering drugs. We did not use any 
drug post-procedure and prior to the development of 
complications, to observe the accurate effects of First 
Crack Guided Conservative Nd: YAG Laser Posterior 
Capsulotomy on the ocular structures. According to 
some studies, capsulotomy size and laser energy levels 
are directly proportional to the post-capsulotomy 
complications16,17,24. Our method, “First crack guided 
conservative posterior capsulotomy” using Nd: YAG 
laser utilizes least energy as the crack is assisted by 
contractile forces of the posterior capsule and 
capsulotomy site and size is physiological owing to 
utilization of physiologically dilated pupil during the 
procedure. In other methods, where pharmacological 
mydriasis is used, there is a risk of performing an 
undesirably big and/or decentered capsulotomy. In 
our method, patient sitting in a dark room usually 
achieves maximum physiological dilatation of pupil 
within an hour and when the patient is taken to YAG 
laser, the pupil starts contracting but the patient’s 
dilating phase of hippus is already facilitated and is 
utilized giving a physiologic capsular opening. As the 
crack line is followed in this method, the tear guides 
its own course and capsulotomy is achieved quickly 
with least number of shots and hence least amount of 
laser energy. This not only causes lesser number of 
complications but also prolongs the life of laser cavity 
of the machine. Patient is comfortable before and after 
the procedure with quick visual recovery because less 
laser energy causes less pigment bleaching and there is 
no photophobia as pupil is not pharmacologically 
dilated. 

 
CONCLUSION 

First crack guided conservative posterior capsulotomy 
using Nd: YAG laser has proved to be a quick, safe, 
efficient and cost effective method in our setting. It has 
the beauty of patient comfort and satisfaction, it is 
superior to other methods being utilized presently as 
it leads to perfectly centered capsulotomy, no 
photophobia and least complications due to least 
energy used inside the eye. 
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