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ABSTRACT 
Background: Phacoemulsification and extracapsular cataract extraction (ECCE) remain established approaches to cataract surgery, with 
differences in incision size, recovery, intraocular-lens requirements, resource needs, and postoperative outcomes. Objective: To compare early 
postoperative ocular outcomes and study-defined postoperative infection between phacoemulsification and ECCE and to evaluate factors 
associated with infection. Methods: A comparative observational study included 250 adults undergoing cataract surgery at Lahore General 
Hospital, with 125 patients in each surgical group. Preoperative and approximately one-week postoperative assessments included intraocular 
pressure (IOP), ocular findings, corrected vision, contrast sensitivity, eye alignment, satisfaction, quality-of-vision ratings, and postoperative 
ocular infection. Results: Corrected visual outcome was documented in 121/125 (96.8%) patients undergoing phacoemulsification compared 
with 111/125 (88.8%) undergoing ECCE (p=0.014). Satisfaction was 72.8% versus 52.0% (p<0.001). Study-defined postoperative ocular infection 
occurred in 27/125 (21.6%) versus 51/125 (40.8%), corresponding to a risk ratio of 0.53 (95% CI 0.36–0.79) and an absolute risk difference of −19.2 
percentage points. Increased conjunctival vascularity was less frequent after phacoemulsification (12.8% vs 23.2%, p=0.032). Iris atrophy and 
overall quality-of-vision category distributions did not differ significantly. Previous eye surgery and improper sterilization were strongly 
associated with the study-defined infection outcome. Conclusion: Phacoemulsification was associated with better early corrected-vision and 
satisfaction outcomes and a lower rate of study-defined postoperative ocular infection than ECCE. The infection findings require cautious 
interpretation because the case definition, treatment allocation, and temporal relationships of several associated factors were incompletely 
characterized. Keywords: Cataract; Phacoemulsification; Extracapsular Cataract Extraction; Postoperative Infection; Visual Outcome; 
Intraocular Pressure. 

INTRODUCTION 

Cataract remains a major cause of avoidable blindness and moderate-to-severe visual impairment 
worldwide. Contemporary global analyses indicate that cataract continues to account for a substantial 
proportion of vision loss, particularly in older adults and in regions where population growth, aging, 
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surgical access, and service capacity affect the ability of health systems to meet the need for cataract 
treatment (1,2). Although age-standardized cataract-related blindness has declined in many settings, the 
absolute number of people affected remains substantial because of demographic change, reinforcing 
cataract surgery as an important component of global eye-health services (1,2). 

Surgical extraction of the opaque crystalline lens followed by intraocular-lens implantation is the 
definitive treatment when cataract produces clinically meaningful visual disability. Phacoemulsification 
uses ultrasonic energy to fragment and aspirate the lens through a comparatively small incision and 
commonly permits implantation of a foldable intraocular lens, whereas conventional ECCE removes the 
lens nucleus through a larger incision while preserving the posterior capsule (3,4). Both techniques can 
restore useful vision, but randomized and comparative evidence has demonstrated differences in 
incision size, postoperative recovery, surgically induced astigmatism, corneal endothelial effects, 
equipment requirements, and selected complications (3-6). A Cochrane review comparing 
phacoemulsification with ECCE for age-related cataract found evidence favoring phacoemulsification 
for selected visual outcomes and complication profiles, while also recognizing the importance of surgical 
expertise, infrastructure, and resource availability (3). 

Postoperative infection is a clinically important complication of cataract surgery, particularly when 
infection involves the intraocular compartment. Acute postoperative endophthalmitis is uncommon but 
potentially vision-threatening, and its prevention requires attention to perioperative antisepsis, surgical 
technique, instrument reprocessing, medication practices, and operating-room infection-control 
systems (7). Contemporary guideline reviews and systematic evidence support structured perioperative 
infection-prevention measures and appropriate antimicrobial prophylaxis in cataract surgery (8,9). Large 
clinical studies and meta-analyses have demonstrated reductions in postoperative endophthalmitis with 
intracameral antibiotic prophylaxis, although choice of agent, formulation, safety, and local practice 
remain relevant considerations (10-12). Large population-based cataract-surgery cohorts nevertheless 
indicate that confirmed acute postoperative endophthalmitis occurs at a rate far below the very high 
postoperative “infection” percentages sometimes reported in studies using broader or insufficiently 
defined endpoints (13). Patient characteristics, intraoperative complications, and other surgical factors 
can also modify endophthalmitis risk (14-16). 

Consequently, a postoperative infection endpoint requires a sufficiently specific case definition. 
Conjunctival injection or vascularity, postoperative inflammation, wound abnormalities, superficial 
infection, and clinically confirmed intraocular endophthalmitis represent clinically distinct conditions 
and should not automatically be treated as equivalent outcomes (7,8). Sterilization quality is particularly 
important in ophthalmic surgery because intraocular procedures introduce instruments and implanted 
material into a normally sterile anatomical compartment (7-9). Against this background, the present 
study compared early postoperative outcomes between phacoemulsification and ECCE and examined 
factors associated with study-defined postoperative ocular infection during the first postoperative 
week. 

MATERIALS AND METHODS 

A comparative observational study was conducted in the Department of Ophthalmology at Lahore 
General Hospital. The study included 250 patients undergoing cataract extraction, of whom 125 
underwent phacoemulsification and 125 underwent extracapsular cataract extraction. Eligible 
participants were adults aged 18–80 years requiring cataract surgery. Patients with active ocular 
infection, glaucoma, corneal opacity, retinal disease, or planned combined ophthalmic procedures such 
as pars plana vitrectomy, trabeculectomy, or keratoplasty were excluded. 



JHWCR-244 | 2026;4(1) | ISSN 3007-0570 | © 2026 The Authors | CC BY 4.0 | Page 3 

Ophthalmic Evaluation 

Preoperative assessment included visual evaluation and measurement of intraocular pressure using 
Goldmann applanation tonometry. Goldmann applanation tonometry is an established clinical method for 
IOP measurement, although measurement accuracy can be influenced by ocular and technical factors 
that should be considered when interpreting individual values (17,18). Visual acuity was documented using 
a LogMAR-based approach. LogMAR-based visual-acuity measurement provides a standardized 
logarithmic scale and is widely used for quantitative comparison of visual performance and change over 
time (19,20). 

Postoperative assessment was performed approximately one week after surgery. Recorded outcomes 
included conjunctival appearance, conjunctival vascularity, iris atrophy, iris prolapse, corrected visual 
outcome, quality of vision, contrast sensitivity, ocular alignment, patient satisfaction, and postoperative 
ocular infection. Contrast sensitivity was assessed using a Pelli-Robson chart, an established letter-
based method for clinical assessment of contrast sensitivity with documented repeatability and 
discriminatory utility in ophthalmic populations, including people with cataract (21,22). 

Infection-Related Factors 

Potential factors evaluated in relation to postoperative ocular infection included previous eye surgery, 
history of ocular trauma, improper instrument sterilization, and postoperative antibiotic prescription. 
Improper sterilization was operationalized using indicators including absence of confirmation of the 
sterilization process or the presence of wet instrumentation. 

Statistical Analysis 

Categorical outcomes were compared using Pearson chi-square or Fisher exact testing, as appropriate. 
Continuous outcomes were summarized as mean±SD. For the comparison of postoperative infection 
between surgical groups, risk ratios, odds ratios, absolute risk differences, and 95% confidence intervals 
were calculated from the 2×2 contingency-table data. For change in IOP, an additional Welch between-
group comparison was calculated using the available group summary statistics. Statistical significance 
was defined as p<0.05. Ethical approval was obtained from the Institutional Review Board of Superior 
University, Lahore, Pakistan. 

RESULTS 

The overall sample consisted of 250 participants with a mean age of 59.22±12.27 years. Females 
comprised 58.8% of participants. 

Table 1. Overall Participant and Procedural Characteristics 

Variable n (%) / Mean±SD 
Total participants 250 
Mean age, years 59.22±12.27 
Male 103 (41.2%) 
Female 147 (58.8%) 
Right eye 122 (48.8%) 
Left eye 128 (51.2%) 
Age-related cataract 173 (69.2%) 
Traumatic cataract 26 (10.4%) 
Secondary/diabetic cataract 51 (20.4%) 
General anesthesia 18 (7.2%) 
Local anesthesia 151 (60.4%) 
Topical anesthesia 81 (32.4%) 
Foldable IOL 123 (49.2%) 
Rigid IOL 127 (50.8%) 
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Early Ocular Findings 

Abnormal conjunctival color occurred at a similar frequency in the two surgical groups. Increased 
conjunctival vascularity was less frequent after phacoemulsification than after ECCE. Iris atrophy was 
numerically less frequent after phacoemulsification, although the difference was not statistically 
significant. Iris prolapse was also less frequent numerically in the phacoemulsification group, but the 
difference did not reach conventional statistical significance. 

Table 2. Early Postoperative Ocular Findings 

Outcome Phacoemulsification n/N (%) ECCE n/N (%) p 
Abnormal conjunctival color 19/125 (15.2) 22/125 (17.6) 0.608 
Increased vascularity 16/125 (12.8) 29/125 (23.2) 0.032 
Iris atrophy 14/125 (11.2) 23/125 (18.4) 0.109 
Iris prolapse 9/125 (7.2) 18/125 (14.4) 0.067 

Intraocular Pressure Mean IOP decreased after surgery in both groups. 

Table 3. Intraocular Pressure 

Measure Phacoemulsification ECCE 
Preoperative IOP, mmHg 13.90±2.60 14.60±3.06 
Postoperative IOP, mmHg 10.52±3.06 11.52±3.18 
Mean change, mmHg −3.38±2.88 −3.08±3.08 

The between-group difference in IOP reduction was 0.30 mmHg and was not statistically significant (95% 
CI approximately −0.44 to 1.04; p=0.427). 

Visual and Patient-Reported Outcomes 

Corrected visual outcome was more frequently achieved after phacoemulsification than after ECCE. 
Overall patient satisfaction was also substantially higher in the phacoemulsification group. Contrast 
sensitivity did not differ significantly between groups. Normal ocular alignment was observed in 96.0% 
of the phacoemulsification group and 89.6% of the ECCE group, with a p value of 0.050. 

Table 4. Visual and Patient-Reported Outcomes 

Outcome Phacoemulsification ECCE p 
Corrected vision achieved 121/125 (96.8%) 111/125 (88.8%) 0.014 
Contrast sensitivity present 92/125 (73.6%) 85/125 (68.0%) 0.330 
Normal eye alignment 120/125 (96.0%) 112/125 (89.6%) 0.050 
Satisfied 91/125 (72.8%) 65/125 (52.0%) <0.001 

Quality-of-Vision Categories 

Table 5. Quality-of-Vision Rating 

Category Phacoemulsification ECCE 
No improvement 7 11 
Moderate improvement 31 38 
Good improvement 87 76 
Total 125 125 

The overall quality-of-vision category distribution did not differ significantly between surgical groups, 
χ²(2)=2.34, p=0.310. 

Postoperative Ocular Infection 

The study-defined postoperative ocular infection outcome occurred in 78 of 250 participants (31.2%). 
Infection was recorded in 27/125 (21.6%) patients undergoing phacoemulsification and 51/125 (40.8%) 
undergoing ECCE. 

Table 6. Study-Defined Postoperative Ocular Infection by Surgical Technique 

Outcome Phacoemulsification ECCE 
Infection 27 (21.6%) 51 (40.8%) 
No infection 98 (78.4%) 74 (59.2%) 
Total 125 125 
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Compared with ECCE, phacoemulsification was associated with a risk ratio of 0.53 (95% CI 0.36–0.79), an 
odds ratio of 0.40 (95% CI 0.23–0.70), and an absolute risk difference of −19.2 percentage points (95% CI 
−30.4 to −8.0), with p≈0.001. 

Factors Associated With Infection 

Previous eye surgery and improper sterilization were strongly associated with the study-defined 
postoperative infection outcome. History of ocular trauma was associated with higher crude odds of 
infection, but the confidence interval included unity and the association was not statistically significant. 
Postoperative antibiotic prescription was more frequent among participants classified as having 
infection. 

Table 7. Study-Defined Infection and Associated Factors 

Factor Infection Present Infection Absent OR (95% CI) p 
Previous eye surgery: yes 28 13 6.85 (3.30–14.22) <0.001 
Previous eye surgery: no 50 159 Reference 

 

Eye trauma: yes 16 21 1.86 (0.91–3.79) 0.087 
Eye trauma: no 62 151 Reference 

 

Improper sterilization: yes 41 5 37.01 (13.69–100.04) <0.001 
Improper sterilization: no 37 167 Reference 

 

Postoperative antibiotics: yes 34 51 1.83 (1.05–3.19) 0.031 
Postoperative antibiotics: no 44 121 Reference 

 

The association between postoperative antibiotic prescription and infection should not be interpreted 
as evidence that antibiotics increased infection risk because the timing and indication for prescription 
were not established. Patients who developed postoperative inflammatory or infectious signs may have 
been more likely to receive antibiotics. 

DISCUSSION 

The present study demonstrated that phacoemulsification was associated with better early corrected-
vision outcomes, greater patient satisfaction, lower conjunctival vascularity, and a lower frequency of 
study-defined postoperative ocular infection than ECCE. In contrast, the magnitude of IOP reduction, iris 
atrophy, iris prolapse, contrast sensitivity, ocular alignment, and the overall ordinal distribution of 
quality-of-vision ratings did not differ significantly between the two surgical groups. Previous eye 
surgery and the study-defined improper-sterilization category were strongly associated with 
postoperative infection, whereas the observed positive association between antibiotic prescription and 
infection requires particular caution because treatment timing and indication were not established. 

The corrected-vision findings are broadly consistent with comparative evidence demonstrating 
advantages of phacoemulsification over conventional ECCE for early visual rehabilitation and selected 
postoperative outcomes (3,4). The smaller incision used in phacoemulsification can reduce surgically 
induced astigmatism and wound-related tissue disturbance, while comparative studies have also 
identified differences in corneal endothelial effects and postoperative recovery between the procedures 
(4-6). These factors provide a plausible explanation for the higher proportion of patients with a favorable 
corrected visual outcome and greater satisfaction following phacoemulsification in the present study. 
Nevertheless, procedure allocation was not documented as randomized, and group-specific baseline 
characteristics were not available. Differences in cataract severity, ocular comorbidity, surgical 
complexity, surgeon selection, or other preoperative characteristics could therefore have contributed to 
the observed between-group differences. 

The infection comparison requires more cautious interpretation than the visual outcomes. The present 
study classified 78/250 eyes (31.2%) as having postoperative ocular infection. This frequency is 
considerably higher than rates ordinarily reported for clinically diagnosed acute postoperative 
endophthalmitis following cataract surgery, including those observed in large population-based cohorts 
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(7,13). The outcome is therefore appropriately interpreted as study-defined postoperative ocular 
infection rather than being automatically equated with acute endophthalmitis. Endophthalmitis is an 
intraocular infection with potentially severe visual consequences, whereas conjunctival inflammation, 
discharge, wound abnormalities, vascularity, and superficial ocular infection constitute clinically 
different postoperative findings (7,8). Failure to distinguish these endpoints can markedly alter apparent 
infection rates and complicate comparisons between studies. 

Within the study-defined endpoint, phacoemulsification was associated with approximately half the 
infection risk of ECCE, with an RR of 0.53 and an absolute risk difference of −19.2 percentage points. The 
larger incision required for conventional ECCE may plausibly increase wound exposure and postoperative 
wound-related problems, while contemporary cataract-surgery evidence generally supports the 
advantages of smaller-incision approaches for several recovery-related outcomes (3-6). However, the 
observational nature of the present comparison prevents causal attribution. Established literature on 
postoperative endophthalmitis indicates that risk is influenced by multiple patient-, procedure-, and 
complication-related factors, including operative complexity and events such as posterior capsular 
rupture (14-16). Without randomization or multivariable adjustment, the lower infection frequency 
observed after phacoemulsification may therefore reflect both procedural differences and differences 
in the characteristics of patients or operations selected for each technique. 

Previous ocular surgery was strongly associated with the study-defined infection outcome, with crude 
odds approximately 6.9 times those among participants without previous eye surgery. Previous surgery 
may identify eyes with greater operative complexity, altered ocular anatomy, prior instrumentation, or 
other clinical characteristics that were not separately measured in the present analysis. More broadly, 
meta-analytic evidence confirms that postoperative endophthalmitis risk is heterogeneous and is 
influenced by both patient characteristics and surgery-related factors (14,15). The current association 
should therefore be regarded as an important crude relationship requiring confirmation through 
multivariable analysis rather than as evidence that previous surgery itself directly caused infection. 

The strongest crude association involved improper sterilization, for which the estimated OR was 37.01. 
Instrument reprocessing, aseptic preparation, operating-room infection-control practices, and 
perioperative prophylaxis are fundamental components of endophthalmitis prevention in cataract 
surgery (7-9). Randomized and observational evidence has additionally demonstrated the importance of 
evidence-based prophylactic strategies, particularly intracameral antimicrobial prophylaxis, in reducing 
postoperative endophthalmitis rates (10-12). The magnitude of the association observed in the present 
study is therefore clinically concerning. Nevertheless, it remains an unadjusted observational estimate 
with a wide confidence interval, and interpretation depends on how sterilization exposure was 
documented, whether exposure classification preceded the postoperative outcome, and whether 
sterilization status was measured independently of clinical infection assessment. 

Postoperative antibiotic prescription was associated with higher crude infection odds, but this result 
should not be interpreted as evidence of an adverse causal effect of antibiotic therapy. Evidence from 
controlled trials, systematic reviews, and large observational studies supports appropriately selected 
antimicrobial prophylaxis as a strategy for reducing postoperative endophthalmitis rather than 
increasing it (9-12). In observational data, treatment may be preferentially administered to patients who 
are already at greater clinical risk or who have begun to develop symptoms, producing confounding by 
indication or reverse temporal interpretation (23). If antibiotics in the present study were initiated after 
inflammatory or infectious signs appeared, the observed association would primarily reflect clinical 
response to the developing outcome rather than an effect of the medication. Future studies should 
therefore distinguish preoperative prophylaxis, intraoperative prophylaxis, routine postoperative 
therapy, and antibiotics initiated because infection was suspected. 
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The remaining ocular outcomes provide a more differentiated picture of the two surgical techniques. 
Mean IOP decreased in both groups, but the between-group difference in reduction was small and 
statistically nonsignificant. Contrast sensitivity and the overall quality-of-vision category distribution 
also did not differ significantly, while ocular alignment reached a borderline p value of 0.050. Thus, 
although the corrected-vision and satisfaction findings are compatible with comparative evidence 
favoring phacoemulsification for several early outcomes (3-6), the present data do not demonstrate 
superiority across every measured parameter. The findings support a procedure-specific rather than 
uniformly favorable interpretation: phacoemulsification was associated with advantages in selected 
early outcomes, whereas several other visual and ocular measures were comparable between 
techniques. 

CONCLUSION 

Phacoemulsification was associated with better early corrected-vision outcomes, greater patient 
satisfaction, lower conjunctival vascularity, and a lower rate of study-defined postoperative ocular 
infection compared with ECCE. The magnitude of IOP reduction, iris atrophy, iris prolapse, contrast 
sensitivity, ocular alignment, and the overall quality-of-vision category distribution did not differ 
significantly between groups. Previous eye surgery and improper sterilization were strongly associated 
with the study-defined infection outcome. Because surgical allocation was observational and the 
infection endpoint was incompletely defined, these findings should be interpreted as associations rather 
than causal effects and require confirmation using clearly specified infection criteria, standardized 
perioperative care, and adjustment for baseline surgical differences. 

LIMITATIONS 

The surgical procedure was not documented as randomly assigned, limiting causal interpretation of 
differences between phacoemulsification and ECCE. Baseline characteristics were not reported 
separately by surgical technique, preventing assessment of whether the groups differed in cataract 
severity, ocular comorbidity, previous surgery, or other factors that could influence procedure selection 
and outcome. 

Follow-up was limited to approximately one week and therefore reflects only early postoperative 
outcomes. The definition of postoperative infection was insufficiently detailed, and microbiological 
culture confirmation or standardized endophthalmitis criteria were not documented. Consequently, the 
reported infection outcome may represent a broader combination of postoperative inflammatory, 
superficial infectious, and ocular findings rather than confirmed intraocular endophthalmitis. 

Potential risk factors were evaluated using unadjusted comparisons rather than a multivariable infection 
model. Residual and measured confounding may therefore explain part of the observed associations. In 
particular, the temporal relationship between postoperative antibiotic prescription and infection was not 
established, preventing causal interpretation of that association. 

RECOMMENDATIONS 

Future studies should prospectively distinguish conjunctival or superficial ocular infection, wound 
infection, anterior-segment inflammation, and acute postoperative endophthalmitis using predefined 
clinical and, where appropriate, microbiological criteria. Infection status and relevant exposures should 
be documented according to a clear temporal sequence to permit valid assessment of potential risk 
factors. 

Comparative treatment groups should be characterized according to cataract grade, ocular and systemic 
comorbidity, surgeon experience, anesthesia, incision characteristics, IOL type, previous ocular surgery, 
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intraoperative complications, sterilization procedures, and perioperative antimicrobial prophylaxis. 
Where treatment allocation is nonrandomized, multivariable adjustment or other appropriate methods 
for controlling confounding should be considered. 

Longer follow-up should evaluate best-corrected visual acuity, surgically induced astigmatism, 
posterior-capsule opacification, late postoperative infection, IOP, contrast sensitivity, and validated 
patient-reported visual-function outcomes to provide a more comprehensive comparison of the longer-
term effects of phacoemulsification and ECCE. 
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