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Background: Posterior capsular opacification (PCO) is common delayed 

complication following cataract surgery. High myopia is a recognized risk factor 

for PCO ,yet the incidence of PCO specifically in this population remains 

underexplored. 

Aims: To study PCO rate in high myopic patients operated for cataract surgery and 

relationship of axial length with grade of PCO.  

Setting and Design: Prospective observational study at a  tertiary care hospital. 

Materials and Methods: This study included 40 high myopic eyes (spherical 

equivalent ≥ –6.0 D or axial length ≥ 26.5 mm) who underwent SICS with rigid  

PCIOL implantation at tertiary care center. PCO was diagnosed by slit -lamp 

biomicroscopy. 

Statistical Analysis: Data were analyzed using SPSS v27.0 with  Chi-square test, 

t-test,pearson correlation,logistic regression. A p-value <0.05 was considered 

statistically significant. 

Results: PCO occurred in 72.5% (29/40) of patients (p=0.0044), with a mean onset 

of 10.34 ± 4.01 months. Central PCO was predominant (89.7%), and Grade 2 was 

most common (57.7%). Mean axial length was 27.39 ± 1.15 mm, significantly 

higher in PCO cases. Axial length correlated positively with PCO grade 

(p=0.0476) and negatively with time to PCO (r=-0.746, p<0.0001). Lower IOL 

power (3-8 D) was associated with higher PCO incidence (p=0.0089) Spherical 

equivalent showed a non-significant trend toward higher PCO (p=0.0781).  

Conclusion: Posterior capsular opacification is an under-recognized complication 

after cataract surgery in high myopes. Awareness of its incidence and risk factors 

is important for surgical planning, postoperative counseling, and timely 

management. 

 
Copyright © International Journal of 
Medical and Pharmaceutical Research 

Keywords: Posterior capsular opacification, High myopia, Axial length, Cataract 
surgery. 

 
INTRODUCTION 

Cataract remains the leading cause of preventable blindness worldwide, accounting for nearly half of all blindness cases¹ 

In India, cataract is responsible for 50–80% of bilateral blindness, and cataract surgery is one of the most commonly 
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performed ophthalmic procedures². Advances in surgical techniques and intraocular lens (IOL) technology have led to 

excellent postoperative outcomes; however, delayed complications continue to challenge long-term visual rehabilitation. 

Posterior capsular opacification (PCO) is the most frequent late sequelae following extracapsular cataract extraction and 

phacoemulsification³. It results from proliferation and migration of residual lens epithelial cells onto the posterior capsule⁴. 

Depending on morphology, it may present as fibrotic PCO or as Elschnig pearls. Although Nd:YAG laser capsulotomy 

remains an effective treatment, it carries potential risks including intraocular pressure spikes, cystoid macular edema, and 

retinal detachment⁵. 

 

High myopia, defined as spherical equivalent ≤ –6.0 D or axial length ≥ 26.5 mm, is increasingly prevalent worldwide⁶. 

Structural changes in myopic eyes, including large capsular bags, altered lens epithelial cell behavior and low posterior 

capsule IOL adhesion are associated with higher rates of PCO. The exact mechanism of PCO in this subgroup, however, 

remains unclear. Previous studies have suggested that myopic eyes implanted with low-powered, high posterior-radius 

IOLs may exhibit weaker capsular adhesion, predisposing to PCO.⁶’⁷ 

 

With the global burden of myopia projected to rise significantly, and with increasing numbers of high myopes undergoing 

cataract surgery at younger ages, it is important to establish the incidence and risk factors for PCO in this population. ⁸ T his 

study was undertaken to evaluate the rate of posterior capsular opacification in high myopic eyes operated for cataract at a  

tertiary care center and to explore its relationship with axial length.  

 

MATERIALS AND METHODS 

Study design and setting: 

This prospective observational study was conducted over a two-year period at a  tertiary healthcare centre in Western India. 

 

Sample size and selection: 

The study included 40 high myopic eyes(spherical equivalent ≥ –6.0 D or axial length ≥ 26.5 mm)  

who had undergone uncomplicated small incision cataract surgery (SICS) with in -the-bag implantation of round-bodied 

PMMA intraocular lenses (IOLs). All surgeries were performed by one of three senior surgeons (each with over 10 years 

of experience). Patients were selected using simple random sampling. Exclusion criteria included Patients below 50 years, 

operated by surgeons other than the three designated study surgeons, posterior staphyloma, Preexisting/Primary PCO, Post 

uveitis eyes ,Post vitrectomy ,Immune diseases, Extended CCC ,PCR ,Other than in bag IOL implants (like ACIOL, IOL 

in sulcus, SFIOL),Aphakia. 

 

Follow-up protocol: 

Patient were examined at 1 week, 1 month, 3 months initially followed by 3 monthly review. At each visit including Snellen  

visual acuity (VA), retinoscopy, slit-lamp bio microscopy, Perkins applanation tonometry, and dilated fundus examination. 

PCO identified by slit-lamp retroillumination and images were taken at each follow up visit. 

 

Outcome measures: 

Rate of PCO and its relation with axial length 

 

Statistical analysis: 

Data were analyzed using SPSS (version 27.0; SPSS Inc., Chicago, IL, USA) and GraphPad  Prism  version  5) .  Continuous 

variables were expressed as mean ± SD, and categorical variables as proportions. Chi-square test was used for categorical 

comparisons. Logistic regression was applied to identify independent predictors of PCO. A p -value <0.05 was considered 

statistically significant. 

 

RESULTS  

1.Distribution of PCO 

PCO (YES/NO) Frequency Percent 

NO 11 27.5% 

YES 29 72.5% 

Total 40 100.0% 

 

Posterior capsule opacification (PCO) was observed in 29 (72.5%) cases, while 11 (27.5%) had no PCO. The value of Z is 

2.8460. The value of p is 0.0044. The result is significant at p < .05. 
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Table 2: Axial Length (in Group) 

Axial Length (in Group) Frequency Percent 

 24.5-26.5 4 10.0% 

 26.5-28.5 28 70.0% 

 28.5-30.5 8 20.0% 

Total 40 100.0% 

 

In our study, axial length measurements were grouped and analyzed  across 40 patients. The majority of patients (28 out of 

40, 70%) had axial lengths in the range of 26.5–28.5 mm. This was followed by 8 patients (20%) with axial lengths between 

28.5–30.5 mm. Only 4 patients (10%) had axial lengths in the lower range of 24.5–26.5 mm 

The value of z is 5.4772. The value of p is < .00001. The result is significant at p < .05. 

 

 

Table 3: Distribution of mean Time of PCO (months) 

 Number Mean SD Minimum Maximum Median 

Time of PCO (months) 29 10.3448 4.0114 4.0000 21.0000 10.0000 

 

In our study, among the 29 patients who developed posterior capsular opacification (PCO), the mean time of PCO 

occurrence was 10.3448 ± 4.0114 months. The minimum time of onset was 4.0000 months and the maximum was 21.0000 

months, with a median time of 10.0000 months, indicating that most cases developed within the first year following surgery.  

 

Table 4: Distribution of mean Axial length mm: Grade of central PCO 

  Number Mean SD Minimum Maximum Median p-value 

Axial 

length 

mm 

Grade 1 10 26.6750 1.0055 25.5600 28.3100 26.6600 

0.0476 Grade 2 15 27.6280 .8697 26.5000 29.1100 27.2900 

Grade 3 1 27.9800 .0000 27.9800 27.9800 27.9800 

 

The axial length showed a statistically significant difference across the three grades of PCO (p = 0.0476). In Grade 1, the 

mean axial length was 26.6750 ± 1.0055 mm. Grade 2 patients had a higher mean axial length of 27.6280 ± 0.8697 mm, 

and Grade 3, which included only one patient, had the highest value of 27.9800 ± 0.0000 mm. This trend indicates that 

axial length increased progressively with the severity of PCO, supporting a significant association between greater axial 

length and higher PCO grade. 

 

Table 5: Association between Spherical equivalent on retinoscopy and PCO 

Spherical equivalent on Retinoscopic NO YES TOTAL 

1D-6D 

Row % 

Col % 

0 

0.0 

0.0 

4 

100.0 

13.8 

4 

100.0 

10.0 

6D-11D 

Row % 

Col % 

9 

45.0 

81.8 

11 

55.0 

37.9 

20 

100.0 

50.0 

11D-16D 

Row % 

Col % 

1 

8.3 

9.1 

11 

91.7 

37.9 

12 

100.0 

30.0 

16D -21D 

Row % 

Col % 

1 

25.0 

9.1 

3 

75.0 

10.3 

4 

100.0 

10.0 

TOTAL 

Row % 

Col % 

11 

27.5 

100.0 

29 

72.5 

100.0 

40 

100.0 

100.0 

 

Chi-square value: 6.8130; df: 3 p-value: 0.0781 
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An analysis of the association between the spherical equivalent on retinoscopy and the presence of  PCO showed a notable 

trend, although not statistically significant (p = 0.0781). Among patients with a spherical equivalent of 1D - 6D, all 4 

patients (13.8%) were in the "YES" group, with none in the "NO" group. In the 6D–11D category, 9 patients (81.8%) were 

from the "NO" group and 11 patients (37.9%) were from the "YES" group. For the 11D–16D group, 1 patient (9.1%) 

belonged to the "NO" group while 11 patients (37.9%) belonged to the "YES" group. In the highest range (16D–21D), 1 

patient (9.1%) was from the "NO" group and 3 patients (10.3%) were from the "YES" group. Although a higher proportion 

of patients with more severe refractive errors (especially ≥11D) were in the "YES" group, this association did not reach 

statistical significance. 

 

Table 6: Association between Power of IOL Group (D) and   PCO 

Power of IOL Group  (D) NO YES TOTAL 

3D-8D 

Row % 

Col % 

8 

57.1 

61.5 

6 

42.9 

22.2 

14 

100.0 

35.0 

8D-13D 

Row % 

Col % 

3 

13.0 

23.1 

20 

87.0 

74.1 

23 

100.0 

57.5 

13D-17D 

Row % 

Col % 

2 

66.7 

15.4 

1 

33.3 

3.7 

3 

100.0 

7.5 

TOTAL 

Row % 

Col % 

13 

32.5 

100.0 

27 

67.5 

100.0 

40 

100.0 

100.0 

 

Chi-square value: 9.4408; df: 2 p-value: 0.0089 
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Among the 27 patients who developed posterior capsular opacification (PCO), 6 patients (22.2%) had intraocular lens 

(IOL) power between 3D –8 D, 20 patients (74.1%) had IOL power between 8D –13 D, and only 1 patient (3.7%) had IOL 

power between 13D –17 D. This distribution indicates that lower IOL power was significantly associated with a higher 

incidence of PCO, suggesting that eyes receiving lower-power IOLs—commonly seen in high myopes with longer axial 

lengths—were more prone to developing PCO (p = 0.0089). 

 

Table 7:  Distribution of Mean axial length (mm) and PCO 

 PCO Number Mean SD Minimum Maximum Median p-value 

Axial 

length 

(mm) 

NO 11 26.8109 3.7749 25.0000 28.4600 26.8000  

0.0372 YES 29 27.6828 4.4497 25.0000 29.8100 27.2900 

 

The mean axial length in the PCO "NO" group was 26.8109 ± 3.7749 mm (n = 11), while in the PCO "YES" group, it was 

27.6828 ± 4.4497 mm (n = 29). This difference was statistically significant with a p -value of 0.0372 

 

 
 

Table 8: Association between Time of PCO (months): Spherical equivalent on Retinoscopy  

  Number Mean SD Minimum Maximum Median p-value 

Tim

e of  

PCO 

 

1D-6D 4 12.7500 3.7749 9.0000 18.0000 12.0000  

6D-11D 11 12.0000 4.4497 6.0000 21.0000 12.0000 0.0699 

11D-16D 11 8.4545 2.7700 4.0000 12.0000 9.0000  

16D -21D 3 8.0000 3.4641 4.0000 10.0000 10.0000  
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In our study, the mean time of posterior capsular opacification (PCO) onset varied across different ranges of spherical 

equivalent measured by retinoscopy. For patients with a spherical equivalent of 1D - 6D (4 patients), the mean time of PCO 

was 12.7500 ± 3.7749 months. In the 6D to 11D group (11 patients), the mean time was 12.0000 ± 4.4497 months. For 

those in the 11D to 16D range (11 patients), the mean time was shorter, at 8.4545 ± 2.7700 months. In the 16D to 21D 

group (3 patients), the mean time was 8.0000 ± 3.4641 months. Although there was a trend toward earlier onset of PCO 

with higher spherical equivalents, this difference was not statistically significant (p = 0.0699). 

 

Table 9: Correlation of Time of PCO (months): Axial length(mm) 

Case Axial length(mm) Remarks 

Time of PCO 

(months) 

Pearson Correlation Coefficient (r) -.746 Negative correlation 

P-value <.0001 Significant 

Number 29  

 

 
The value of Pearson Correlation Coefficient (r) was -.746. A Negative correlation was found between Axial Length and 

Time of PCO (months). The P-value was <0.0001, indicating that the result was statistically significant. 

 

DISCUSSION 

Posterior capsular opacification (PCO) is common delayed complication following cataract surgery. High myopia is a 

recognized risk factor for PCO ,yet the incidence of PCO specifically in this population remains underexplored. This 

observational study evaluated 40 post-cataract high myopic patients, with most aged 61–70 years (mean age 64.2 ± 7.07 

years), and a male predominance (67.5%, p=0.0269), consistent with trends reported by Saxena et al.⁹  

 

Nuclear sclerosis grade 2 (NS2) was the most common cataract morphology (27.5%, p<0.00001), aligning with findings 

by Cetinkaya et al. and Kanthan et al., who linked high myopia to increased nuclear cataract prevalence due to elevated 

oxygen exposure in elongated eyes accelerating protein denaturation and nuclear opacification.¹⁰’¹¹ 
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Preoperatively, a  BCVA of 0.6 logMAR was most prevalent (25.0%, p<0.00001), corroborating the observation by Pessoa 

et al. that patients with BCVA worse than 0.5 logMAR were more likely to develop posterior capsular opacification (PCO) 

postoperatively . 

 

Most patients had axial lengths between 26.5–28.5 mm (70.0%, mean 27.39 ± 1.15 mm, p<0.00001), with spherical 

equivalents of 6.5–8.5 D (27.5%, p=0.00174). 

 

Visual outcomes were favorable: by day 21 post-op, 47.5% had BCVA of 0 logMAR (p<0.00001). However, PCO 

incidence was high at 72.5% (p=0.0044), with most (60%) developing it within one year (mean time 10.34 ± 4.01 months). 

Central PCO predominated (89.7%, p<0.00001), consistent with Chang et al., who linked longer axial lengths to increased 

central PCO via altered capsular dynamics and lens epithelial cell (LEC) behavior.¹² 

 

Grade 2 PCO was most common (57.7%, p=0.0001), and patients with higher axial lengths had more severe PCO (mean 

AL 27.63 ± 0.87 mm, p=0.0476). This supports Zhao and Hovanesian’s hypothesis that larger capsular bags and lower IOL 

power in high myopes contribute to more pronounced PCO due to reduced IOL–capsular contact and mechanical 

stretch.¹³’¹⁴ 

 

Patients developing PCO had significantly higher mean axial lengths (27.68 ± 4.45 mm vs 26.81 ± 3.77 mm; p=0.0372). A 

significant negative correlation (r = –0.746, p<0.0001) between axial length and time to PCO onset further confirms axial 

elongation as a key risk factor, as also noted by He et al. and Donachie et al .¹⁵This result was consistent with opinion that 

high myopic eyes have poor barrier effect against LEC migration and also proposed role of proinflammatory status in the 

aqueous humor of highly myopic eyes that facilitates PCO formation.While the correlation be tween spherical equivalent 

and PCO was not statistically significant (p = 0.0699), a  trend toward earlier and more severe PCO was observed in high  

myopes, echoing findings by Tong N et al.¹⁶ 

 

We found that the highest number of patients with Grade 3 central PCO were  between 3D–8D power of IOL, (100.0%, n 

= 1), highest number of patients with Grade 2 central PCO were between 8D-13D and with Grade 1 central PCO were 

between 13D-17D.Although the difference among groups was not statistically significant (p = 0.1618), this trend suggests 

that lower IOL power, often implanted in highly myopic eyes, may be associated with higher grades of posterior capsular 

opacification. Wang et al.  reported a similar trend, where patients with IOL power <10D showed a higher incidence of 

central PCO, possibly due to poor IOL–capsular bag contact in large eyes ¹⁷. Hecht I et al.  also noted that in patients with 

lower IOL power, PCO developed later but was more likely to be central and visually significant .This could be due to 

various factors including the way in which IOL interacts with capsular bag and subsequen t cellular changes that lead to 

PCO. ¹⁸ 

 

Clinical Implications 

1. High axial length is confirmed as significant predictor of PCO. 

2. Highly myopic patients may benefit from closer and longer postoperative follow-up. 

3. IOL design innovations aimed at improving posterior capsule adhesion in long eyes may help reduce PCO 

incidence. 

 

CONCLUSION 

Our study strengthens the growing body of evidence indicating that axial length and low IOL power are major contributors 

to the incidence and severity of PCO in myopic eyes. These findings support the need for tailored surgical strategies and 

closer monitoring in such patients.  
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