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Background: Posterior capsular opacification is one of the most common 

delayed complications of cataract surgery, leading to reduced visual acuity and 

visual quality. Nd: YAG laser capsulotomy is the treatment of choice, but it may 

cause transient changes in intraocular pressure, anterior chamber depth, 

refraction, and macular thickness, warranting careful postoperative evaluation. 

The objective is to evaluate the changes in intraocular pressure, anterior 

chamber depth, refraction, and macular thickness following Nd:YAG laser 

capsulotomy in patients with posterior capsular opacification. To assess the 

correlation between the total laser energy used during Nd:YAG laser 

capsulotomy and postoperative changes in intraocular pressure and macular 

thickness. 

Materials and Methods: This prospective observational study included 50 

patients with posterior capsular opacification who underwent Nd: YAG laser 

capsulotomy at a tertiary care centre. Intraocular pressure, anterior chamber 

depth, refraction, and macular thickness were assessed at baseline and during 

follow-up at 1 hour, 1 week, 1 month, and 2 months post-procedure. Total laser 

energy used was recorded. Statistical analysis was performed using paired t-

tests and Pearson's correlation analysis, with p-values <0.05 considered 

statistically significant. 

Results: A significant improvement in best-corrected visual acuity was 

observed following Nd: YAG capsulotomy, with patients achieving BCVA of 

6/9–6/6, increasing from 6% at baseline to 46% at 2 months. Mean intraocular 

pressure showed a significant transient rise at 1 day and 1 week post-procedure 

(p < 0.05), returning to baseline by one month. Anterior chamber depth 

increased significantly during follow-up. Macular thickness increased 

significantly at one week (p < 0.001) and gradually normalised by two months. 

A significant positive correlation was found between total laser energy used and 

both IOP elevation and increase in macular thickness (p < 0.001). 

Conclusion: Nd: YAG laser capsulotomy is a safe and effective procedure for 

the management of posterior capsular opacification. The associated changes in 

intraocular pressure and macular thickness are transient, reversible, and energy-

dependent, underscoring the importance of judicious laser energy use and 

appropriate postoperative monitoring. 
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Posterior capsular opacification. 
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INTRODUCTION 
 

Posterior capsular opacification (PCO) is the most 

common long-term complication after cataract 

surgery, especially following posterior chamber 

intraocular lens implantation. It results from 

proliferation and migration of residual lens epithelial 

cells onto the posterior capsule, causing fibrotic or 

pearl-like opacification. Clinically, PCO presents 

with reduced visual acuity, glare, decreased contrast 

sensitivity, and impaired visual quality, affecting 

daily activities and quality of life.[1,2] 

Nd laser posterior capsulotomy is the treatment of 

choice for visually significant PCO because it is non-

invasive, provides rapid visual recovery, and has a 

high success rate.[3] However, it may cause transient 

or persistent elevation of intraocular pressure (IOP), 

mainly due to trabecular meshwork blockage by 

inflammatory debris, vitreous prolapse, or laser-

induced shock waves.[4,5] 

Nd capsulotomy may also alter anterior chamber 

depth (ACD) because of posterior displacement of 

the intraocular lens.[6] Inflammatory mediators and 

vitreoretinal traction can cause temporary increases 

in macular thickness and, occasionally, cystoid 

macular edema in susceptible patients.[7-9] Mild 

refractive changes have also been reported and may 

affect visual outcomes.[10] 

Assessment of ocular changes after Nd capsulotomy 

is important for early detection and management of 

complications. Understanding their extent, time 

course, and reversibility can improve postoperative 

care. The association between laser energy and these 

changes is also clinically important, as lower energy 

may reduce adverse effects without affecting 

efficacy. 

This study evaluated short-term changes in 

intraocular pressure, refraction, anterior chamber 

depth, and macular thickness after Nd laser 

capsulotomy in patients with posterior capsular 

opacification. It also assessed the correlation between 

laser energy and postoperative ocular parameter 

changes. 

 

MATERIALS AND METHODS 
 

A prospective observational study was conducted in 

the Department of Ophthalmology at the Government 

Regional Eye Hospital, Visakhapatnam, Andhra 

Pradesh, India from October 2025 to January 2026. 

The study included patients who underwent Nd laser 

capsulotomy for visually significant posterior 

capsular opacification after uncomplicated cataract 

surgery. A total of 50 eligible patients meeting the 

inclusion criteria during the study period were 

enrolled by convenient sampling. 

Patients aged ≥18 years with visually significant 

posterior capsular opacification who provided written 

informed consent were included. Those with pre-

existing glaucoma, ocular hypertension, retinal 

disorders (e.g., diabetic macular edema or age-related 

macular degeneration), intraocular surgery within the 

previous six months, poor fixation, or uncooperative 

behaviour were excluded. 

Data were collected using a pre-designed semi-

structured questionnaire that recorded demographic 

details, ocular history, and pre- and post-procedure 

clinical parameters. Baseline evaluation included 

best-corrected visual acuity, intraocular pressure 

(Goldmann applanation tonometry), refraction (auto-

refractometry with subjective refinement), anterior 

chamber depth (optical biometry or anterior segment 

optical coherence tomography), and macular 

thickness (optical coherence tomography). 

Nd laser capsulotomy was performed using 

standardised settings. Total laser energy (mJ) and the 

number of laser pulses were recorded. Follow-up 

examinations were conducted at 1 hour, 1 week, 1 

month, and 2 months, with repeat assessment of 

intraocular pressure, refraction, anterior chamber 

depth, and macular thickness. 

The study received approval from the Institutional 

Ethics Committee with reference number 238/IEC 

AMC/OCT 2025. Written informed consent was 

obtained from all participants, and confidentiality 

was maintained. Data were entered in Microsoft 

Excel and analyzed using SPSS version 24. Results 

were presented as tables and figures. Descriptive 

statistics (mean, standard deviation, and 

percentages), paired t-test, and Pearson's correlation 

analysis were used. A p-value <0.05 was considered 

statistically significant. 

 

RESULTS 

 

Data Analysis and Results: A total of 50 patients 

with posterior capsular opacification who underwent 

Nd:YAG laser capsulotomy were included in the 

study. Of these, 31 (62%) were females and 19 (38%) 

were males. The mean age of the study population 

was 67 years, with a range of 22 to 86 years. The right 

eye was more commonly involved (58%). 
 

Table 1: Best Corrected Visual Acuity (BCVA) at Different Time Points After Nd:YAG Capsulotomy 

BCVA Category Baseline n (%) 1 Week n (%) 1 Month n (%) 2 Months n (%) 

< 6/60 21 (42%) 6 (12%) 3 (6%) 2 (4%) 

6/60 – 6/24 19 (38%) 15 (30%) 9 (18%) 6 (12%) 

6/18 – 6/12 7 (14%) 17 (34%) 20 (40%) 19 (38%) 

6/9 – 6/6 3 (6%) 12 (24%) 18 (36%) 23 (46%) 
 

A marked improvement in best corrected visual 

acuity (BCVA) was observed following Nd:YAG 

laser capsulotomy [Table 1]. At baseline, 42% of 

patients had BCVA worse than 6/60, which 

progressively reduced to 4% at two months. 

Conversely, patients achieving BCVA of 6/9–6/6 

increased from 6% at baseline to 46% at two months. 
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Table 2: Anterior Chamber Depth (ACD) Distribution Over Time 

ACD (mm) Baseline n (%) 1 Day n (%) 1 Month n (%) 2 Months n (%) 

2.0 – 3.5 24 (48%) 16 (32%) 9 (18%) 8 (16%) 

3.5 – 4.0 20 (40%) 22 (44%) 23 (46%) 22 (44%) 

> 4.0 6 (12%) 12 (24%) 18 (36%) 20 (40%) 

 

The distribution of anterior chamber depth (ACD) 

over different follow-up periods is shown in Table 2. 

At baseline, 48% of patients had an ACD between 2.0 

and 3.5 mm, which reduced to 16% at two months. 

There was a corresponding increase in patients with 

ACD greater than 4.0 mm from 12% at baseline to 

40% at two months. 

 

Table 3: Intraocular Pressure (IOP) Distribution at Different Time Points 

IOP (mmHg) Baseline n (%) 1 Hour n (%) 1 Day n (%) 1 Week n (%) 1 Month n (%) 

9 – 15 36 (72%) 19 (38%) 25 (50%) 33 (66%) 35 (70%) 

16 – 20 13 (26%) 22 (44%) 18 (36%) 14 (28%) 13 (26%) 

> 21 1 (2%) 9 (18%) 7 (14%) 3 (6%) 2 (4%) 

 

The distribution of intraocular pressure (IOP) at 

different time points is presented in [Table 3]. A 

transient rise in IOP was noted following Nd:YAG 

capsulotomy, particularly in the immediate post-

procedure period. The proportion of patients with 

IOP greater than 21 mmHg increased from 2% at 

baseline to 18% at 1 hour, gradually decreasing 

during subsequent follow-up. 

 

 
Figure 1: Mean Intraocular Pressure Changes  

 

The mean baseline IOP was 13.5 ± 2.3 mmHg. A 

statistically significant increase in mean IOP was 

observed at 1 day (16.7 ± 3.0 mmHg; p < 0.001) and 

1 week (14.6 ± 2.5 mmHg; p = 0.004) when 

compared to baseline. By 1 month and 2 months, 

mean IOP values returned to near baseline levels, and 

the difference was not statistically significant (p > 

0.05), indicating spontaneous normalization of IOP. 

Macular thickness measurements are summarized in 

the [Figure 2 and 3]. The mean baseline macular 

thickness was 215.2 ± 12.4 µm. A statistically 

significant increase was observed at 1 week post-

procedure (229.1 ± 17.6 µm; p < 0.001). At 1 month, 

macular thickness remained mildly elevated (221.6 ± 

15.2 µm; p = 0.006) but showed a declining trend. By 

2 months, the mean macular thickness (217.4 ± 13.0 

µm) was not significantly different from baseline (p 

= 0.214). No patient developed clinically significant 

cystoid macular edema during the follow-up period. 

 

 
Figure 2: Macular Thickness Distribution 

 

 
Figure 3: Mean Macular Thickness Changes.  

 

Table 4: Correlation Between Laser Energy and Increase in Macular Thickness 

Total Energy (mJ) Mean IOP Rise (mmHg) ± SD Mean Increase (µm) ± SD 

< 50 1.9 ± 0.8 6.8 ± 4.0 

50 – 100 3.7 ± 1.3 13.4 ± 6.5 

> 100 6.1 ± 2.0 22.1 ± 8.9 

 

A significant positive correlation was observed 

between total laser energy used and rise in intraocular 

pressure as well as increase in macular thickness 

[Table 4]. Patients receiving higher laser energy 

(>100 mJ) showed greater mean IOP rise (6.1 ± 2.0 

mmHg) and greater increase in macular thickness 

(22.1 ± 8.9 µm) compared to those receiving lower 

energy levels. Pearson correlation analysis 

demonstrated a strong and statistically significant 

association between laser energy and IOP rise (r = 
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0.64, p < 0.001) and between laser energy and 

macular thickness increase (r = 0.59, p < 0.001). 

 

DISCUSSION 

 

Posterior capsular opacification remains the most 

frequent delayed complication of cataract surgery, 

and Nd:YAG laser posterior capsulotomy is widely 

accepted as the definitive treatment. The present 

study evaluated the short-term changes in visual 

acuity, intraocular pressure, anterior chamber depth, 

macular thickness, and their relationship with laser 

energy following Nd:YAG capsulotomy in patients 

with posterior capsular opacification. 

In the present study, a significant improvement in 

best corrected visual acuity (BCVA) was observed 

following Nd:YAG laser capsulotomy. The 

proportion of patients with BCVA worse than 6/60 

decreased markedly over the follow-up period, while 

those achieving BCVA of 6/9–6/6 increased 

substantially by two months. This improvement can 

be attributed to the optical clearing of the visual axis 

following disruption of the opacified posterior 

capsule, resulting in improved light transmission and 

contrast sensitivity. 

These findings are consistent with those reported by 

Vyankatesh Jagannathrao Pharande et al,[11] Saroj 

Bala et al,[12] Arun Vaidhya et al,[13] Abhishek Kumar 

et al,[14] Radhika Paranjpe et al,[15] Sheetal Baldava et 

al,[16] Gautam Jain et al,[17] Varsha Ramesh Dhakne et 

al,[18] Piyali Sarkar et al,[19] Pratima Sahu et al,[20] and 

Ajit K. Joshi et al,[21] all of whom demonstrated 

significant visual improvement following Nd:YAG 

capsulotomy. The sustained visual improvement 

observed in the present study further supports the 

effectiveness and reliability of the procedure. 

A transient rise in intraocular pressure (IOP) was 

observed in the immediate post-procedure period, 

with peak elevation occurring within the first 24 

hours. Mean IOP values subsequently declined and 

returned to baseline levels by one month, with no 

patient developing persistent ocular hypertension. 

The early IOP elevation following Nd:YAG 

capsulotomy is believed to result from obstruction of 

the trabecular meshwork by inflammatory debris, 

liberated lens capsule fragments, vitreous particles, 

and shock wave–induced changes. The spontaneous 

normalization of IOP observed during follow-up 

suggests effective clearance of debris and resolution 

of inflammation. 

These findings are in agreement with previous studies 

by Saroj Bala et al,[12] Arun Vaidhya et al,[13] Radhika 

Paranjpe et al,[15] Sheetal Baldava et al,[16] Hashim 

Thiab Hassan,[22] Pratima Sahu et al,[20] and Ajit K. 

Joshi et al,[21] who reported a similar pattern of early 

IOP rise followed by normalization. The statistically 

significant changes in mean IOP observed in the 

present study are also comparable to those reported 

by Abhishek Kumar et al,[14] Shah et al., Varsha 

Ramesh Dhakne et al,[18] Vaishali Budhwar et al,[23] 

and Ender Sirakaya et al.[24] 

The present study demonstrated a statistically 

significant increase in anterior chamber depth (ACD) 

following Nd:YAG capsulotomy. Over the follow-up 

period, there was a gradual shift toward higher ACD 

values, which remained stable at two months. 

This increase in ACD can be explained by posterior 

displacement of the intraocular lens following 

disruption of the posterior capsule and release of 

capsular tension. Similar findings have been reported 

by Saroj Bala et al,[12] and Sumera Nisar,[25] with 

statistically significant changes also observed by 

Abhishek Kumar et al,[14] and Shah et al.[26] The 

consistency of these findings across studies suggests 

that changes in ACD are a predictable anatomical 

consequence of capsulotomy rather than a 

pathological event. 

A significant increase in macular thickness was 

observed at one week following Nd:YAG 

capsulotomy, with gradual reduction toward baseline 

by two months. Importantly, none of the patients 

developed clinically significant cystoid macular 

edema during the study period. 

The transient increase in macular thickness is likely 

due to post-laser inflammatory mediator release and 

mild vitreoretinal traction, which can increase retinal 

vascular permeability. The spontaneous resolution 

observed supports the concept that these changes are 

temporary and self-limiting in patients without pre-

existing retinal pathology. 

These findings are consistent with studies by Sheetal 

Baldava et al,[16] Varsha Ramesh Dhakne et al,[18] and 

Vaishali Budhwar et al,[23] who reported similar 

transient macular thickness changes following 

Nd:YAG capsulotomy. 

A significant positive correlation was observed 

between total laser energy used and both IOP 

elevation and increase in macular thickness. Patients 

receiving higher energy levels demonstrated greater 

ocular parameter changes. This relationship can be 

explained by the greater mechanical and shock wave 

effects associated with higher laser energy, leading to 

increased inflammatory response and tissue 

disruption. 

These findings are in agreement with those reported 

by Tarannum Shakeel et al,[27] Abhishek Kumar et 

al,[14] Munavvar Ansari et al,[28] and Vaishali 

Budhwar et al,[23] who demonstrated similar energy-

dependent increases in IOP and macular thickness. 

The association between increasing laser energy and 

IOP elevation observed in the present study is also 

consistent with findings reported by Ali Asgar 

Yetkin,[29] and Hashim Thiab Hassan.[22] 

The results of the present study highlight the 

importance of judicious use of laser energy during 

Nd:YAG capsulotomy to minimize postoperative 

complications. Close monitoring of IOP in the 

immediate post-procedure period and macular 

thickness during early follow-up is recommended, 

particularly in patients requiring higher laser energy. 

Strengths and limitations: The small sample size 

and short follow-up period limited the assessment of 

long-term outcomes. Exclusion of high-risk patients 
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(e.g., glaucoma and retinal disorders) reduced the 

generalizability of the findings. In addition, the 

single-center design may have introduced 

institutional bias. Larger multicenter studies with 

longer follow-up are needed. 

 

CONCLUSION 

 

Nd:YAG laser posterior capsulotomy results in 

significant and sustained improvement in visual 

acuity in patients with posterior capsular 

opacification. Although the procedure is associated 

with transient increases in intraocular pressure and 

macular thickness, these changes are self-limiting 

and closely related to laser energy used. Careful 

titration of laser energy and appropriate postoperative 

surveillance can further enhance the safety profile of 

this widely performed procedure. 
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