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Abstract:  
Background: Pseudoexfoliation syndrome (PEX) is a common age-related fibrillopathy characterized by the dep-

osition of extracellular material on ocular structures. It is frequently associated with cataract formation and poses 

significant challenges during cataract surgery due to its effects on the zonular apparatus, iris behavior, and intra-

ocular pressure regulation. Understanding the surgical implications and complications related to PEX is critical 

for improving surgical outcomes. 

Aim and Objective: To evaluate the intraoperative difficulties, postoperative complications, and visual outcomes 

of cataract surgery in patients diagnosed with pseudoexfoliation syndrome. 

Methods: This prospective observational study was conducted at Department of Ophthalmology, Patna Medical 

College and Hospital, Patna, Bihar, India, over a period of 12 months. A total of 100 patients diagnosed with 

pseudoexfoliation syndrome undergoing cataract surgery were enrolled. Detailed preoperative clinical evaluation 

including anterior segment examination, intraocular pressure measurement, pupillary response, and zonular sta-

bility assessment were conducted. Standard phacoemulsification or extracapsular cataract extraction (ECCE) was 

performed depending on clinical indication. Intraoperative complications, postoperative outcomes, and visual re-

covery were recorded and analyzed. 

Results: The mean age of patients was 68.4 ± 7.9 years, with a slight female predominance (54%). Small pupil 

requiring mechanical dilation was noted in 36% of cases, and zonular instability was observed in 24% of eyes. 

Intraoperative complications included zonular dialysis (8%), posterior capsular rupture (6%), vitreous loss (4%), 

and intraocular lens decentration (2%). Postoperative complications included corneal edema (10%), raised intra-

ocular pressure (8%), posterior capsular opacification (14%), and delayed visual recovery (12%). Despite these 

challenges, 88% of patients achieved a best-corrected visual acuity of 6/12 or better at 3 months postoperative 

follow-up. 

Conclusion: Pseudoexfoliation syndrome significantly increases the complexity of cataract surgery, leading to 

higher rates of intraoperative and postoperative complications. Preoperative recognition, meticulous surgical plan-

ning, and appropriate intraoperative techniques such as pupil expansion devices and capsular tension rings can 

minimize risks and optimize visual outcomes. Early diagnosis and careful management are key to ensuring satis-

factory visual rehabilitation in these patients. 
This is an Open Access article that uses a funding model which does not charge readers or their institutions for access and distributed under 

the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0) and the Budapest Open Access Initiative 

(http://www.budapestopenaccessinitiative.org/read), which permit unrestricted use, distribution, and reproduction in any medium, provided 
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Introduction 

Pseudoexfoliation syndrome (PEX) is a common, 

age-related, systemic disorder of the extracellular 

matrix characterized by the production and progres-

sive accumulation of abnormal fibrillar material 

within intraocular and extraocular tissues. It is rec-

ognized as one of the leading causes of secondary 

open-angle glaucoma and is strongly associated with 

cataract formation, often contributing to accelerated 

lens opacification in elderly populations. The preva-

lence of pseudoexfoliation varies geographically, 

with higher incidence reported in certain ethnic 

groups and increasing sharply with age [1,2]. 

The abnormal pseudoexfoliative material deposits 

on multiple ocular structures, including the lens cap-

sule, zonular fibers, iris, trabecular meshwork, and 

corneal endothelium. These deposits result in com-

promised zonular integrity, poor pupillary dilation, 

altered anterior chamber dynamics, and increased 

vulnerability to intraoperative complications during 

cataract surgery. Zonular weakness, iris rigidity, 

small pupil size, and increased lens mobility fre-

quently complicate the surgical course, posing sig-

nificant technical challenges even for experienced 

surgeons [3,4]. 

http://www.ijpqa.com/
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In addition to intraoperative difficulties, patients 

with pseudoexfoliation are also at higher risk of 

postoperative complications, including corneal de-

compensation, elevated intraocular pressure, poste-

rior capsular opacification, decentration of intraocu-

lar lens (IOL), and delayed visual recovery. The 

presence of pseudoexfoliation also predisposes pa-

tients to late-onset capsular bag contraction and IOL 

dislocation due to progressive zonular loss over time 

[5,6]. 

Despite advancements in surgical techniques, mod-

ern phacoemulsification remains more challenging 

in pseudoexfoliation cases compared to routine cat-

aract surgeries. Surgical management often requires 

additional intraoperative measures such as mechan-

ical pupil dilators, capsular tension rings, iris hooks, 

and careful hydrodissection to minimize the risk of 

capsular rupture and vitreous loss [7,8]. 

The clinical relevance of pseudoexfoliation extends 

beyond the eye, as systemic associations have been 

reported, including vascular abnormalities, hyper-

tension, cardiovascular disease, and cerebrovascular 

events, further highlighting the need for holistic 

evaluation in these patients [9]. 

In the Indian population, the burden of pseudoexfo-

liation syndrome continues to rise due to increasing 

life expectancy and better diagnostic capabilities. 

However, limited regional data exists on the surgical 

challenges and outcomes in patients undergoing cat-

aract surgery with pseudoexfoliation syndrome [10]. 

In this context, the present study was conducted at 

Patna Medical College and Hospital, Patna, Bihar, 

India, to comprehensively analyze the clinical pro-

file, intraoperative difficulties, postoperative com-

plications, and visual outcomes of cataract surgery 

in patients with pseudoexfoliation syndrome, 

thereby contributing valuable insights for improved 

surgical planning and patient care. 

Materials and Methods 

This prospective observational study was conducted 

at Department of Ophthalmology, Patna Medical 

College and Hospital, Patna, Bihar, India, over a pe-

riod of 12 months. The study aimed to evaluate the 

intraoperative challenges, postoperative complica-

tions, and visual outcomes of cataract surgery in pa-

tients with pseudoexfoliation syndrome. 

Study Population: A total of 100 consecutive pa-

tients diagnosed with pseudoexfoliation syndrome 

and scheduled for cataract surgery were enrolled 

during the study period. 

Inclusion Criteria: 

 Age ≥ 50 years. 

 Presence of pseudoexfoliation syndrome con-

firmed by slit-lamp examination. 

 Diagnosis of visually significant cataract re-

quiring surgery. 

 Willingness to provide informed written con-

sent. 

Exclusion Criteria: 

 Patients with advanced or uncontrolled glau-

coma. 

 Co-existing ocular pathology affecting vision 

(e.g., corneal dystrophy, macular degeneration, 

retinal pathology). 

 History of previous intraocular surgery in the 

same eye. 

 Traumatic cataract or subluxated lenses unre-

lated to pseudoexfoliation. 

 Systemic conditions unfit for surgery or anes-

thesia. 

Preoperative Evaluation: 

All patients underwent comprehensive ophthalmic 

evaluation, including: 

 Detailed history taking and systemic evaluation. 

 Best-corrected visual acuity (BCVA) measure-

ment using Snellen chart. 

 Slit-lamp biomicroscopy to assess pseudoexfo-

liative material, pupillary dilation, zonular sta-

tus, and cataract grading. 

 Intraocular pressure (IOP) measurement using 

Goldmann applanation tonometry. 

 Gonioscopy to assess angle structures. 

 Fundus examination using indirect ophthalmos-

copy and slit-lamp biomicroscopy with +90 D 

lens. 

 Biometry for intraocular lens power calculation 

using A-scan ultrasonography or optical biom-

etry. 

Surgical Procedure: All patients underwent cata-

ract surgery under peribulbar anesthesia. The type of 

surgery was selected based on clinical findings: 

 Phacoemulsification: Performed in patients 

with stable zonules and adequate pupil dilation. 

 Extracapsular Cataract Extraction (ECCE): 
Performed in patients with zonular instability or 

poor pupil dilation. 

Intraoperative measures included: 

 Use of pupil expansion devices (iris hooks or 

pupil dilators) in small pupil cases. 

 Capsular tension rings (CTR) insertion in cases 

with zonular weakness. 

 Gentle hydrodissection and minimal rotation of 

the nucleus to avoid zonular stress. 

 Controlled phaco parameters with low vacuum 

and aspiration settings. 

 Implantation of posterior chamber intraocular 

lens (PCIOL) in the capsular bag or sulcus as 

appropriate. 
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Postoperative Follow-up: 

Postoperative evaluations were conducted at: 

 Day 1, 1 week, 1 month, 3 months, and 6 

months. 

At each visit, the following were assessed: 

 BCVA. 

 Anterior segment evaluation for corneal clarity, 

inflammation, IOL position, and pupil status. 

 Intraocular pressure monitoring. 

 Fundus evaluation for any posterior segment 

pathology. 

Outcome Measures: 

The primary outcome measures included: 

 Intraoperative complications (zonular dialysis, 

posterior capsular rupture, vitreous loss, etc.). 

 Postoperative complications (corneal edema, 

raised IOP, posterior capsular opacification, 

etc.). 

 Visual outcomes at final follow-up. 

Statistical Analysis: Data were analyzed using 

SPSS software. Categorical data were expressed as 

percentages and frequencies. Continuous variables 

were presented as mean ± standard deviation. Chi-

square test and Student’s t-test were applied where 

applicable. A p-value <0.05 was considered statisti-

cally significant. 

Results 

A total of 100 patients diagnosed with pseudoexfo-

liation syndrome undergoing cataract surgery were 

analyzed in this study. The mean age of patients was 

68.4 ± 7.9 years, with a slight female predominance 

(54%), and most patients belonged to the 61–75 year 

age group. Small pupil (<5 mm) was noted in 36% 

of cases, while zonular instability was present in 

24% of eyes on preoperative assessment. Elevated 

intraocular pressure (>21 mmHg) was observed in 

18% of patients. Phacoemulsification was per-

formed in 68% of cases, whereas extracapsular cat-

aract extraction (ECCE) was done in 32% due to 

zonular weakness or poor pupil dilation. Intraopera-

tive complications encountered included zonular di-

alysis (8%), posterior capsular rupture (6%), vitre-

ous loss (4%), and intraocular lens decentration 

(2%). Pupil expansion devices and capsular tension 

rings were used in 22% and 18% of patients respec-

tively to manage intraoperative difficulties. Postop-

erative complications comprised transient corneal 

edema (10%), raised intraocular pressure (8%), pos-

terior capsular opacification (14%), anterior cham-

ber reaction (6%), and delayed visual recovery 

(12%). At three months follow-up, 88% of patients 

achieved a best-corrected visual acuity of 6/12 or 

better, while the remaining 12% had suboptimal vi-

sion due to underlying glaucoma, posterior capsular 

opacification, or persistent corneal edema. The 

study emphasizes the increased surgical complexity 

and complication risks associated with pseudoexfo-

liation syndrome, necessitating thorough preopera-

tive planning and tailored intraoperative strategies to 

achieve optimal visual outcomes.

 

Table 1: Demographic Characteristics of Study Population 

Variables Values 

Total Patients 100 

Age (mean ± SD) 68.4 ± 7.9 years 

Age 50–60 years 18 (18.0%) 

Age 61–75 years 64 (64.0%) 

Age >75 years 18 (18.0%) 

Gender (Male) 46 (46.0%) 

Gender (Female) 54 (54.0%) 

 

Table 2: Preoperative Ocular Characteristics 

Parameters Number of Patients (%) 

Small Pupil (<5 mm) 36 (36.0%) 

Zonular Weakness 24 (24.0%) 

IOP >21 mmHg 18 (18.0%) 

 

Table 3: Type of Cataract Surgery Performed 

Surgical Approach Number of Patients (%) 

Phacoemulsification 68 (68.0%) 

Extracapsular Extraction 32 (32.0%) 

 

 

Table 4: Use of Intraoperative Adjuncts 

Intraoperative Measures Number of Patients (%) 

Capsular Tension Ring 18 (18.0%) 
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Pupil Expansion Device 22 (22.0%) 

 

Table 5: Intraoperative Complications 

Complications Number of Patients (%) 

Zonular Dialysis 8 (8.0%) 

Posterior Capsular Rupture 6 (6.0%) 

Vitreous Loss 4 (4.0%) 

IOL Decentration 2 (2.0%) 

 

Table 6: Postoperative Complications Observed 

Complications Number of Patients (%) 

Corneal Edema 10 (10.0%) 

Raised IOP 8 (8.0%) 

Anterior Chamber Reaction 6 (6.0%) 

Delayed Visual Recovery 12 (12.0%) 

 

Table 7: Posterior Capsular Opacification During Follow-Up 

PCO Presence Number of Patients (%) 

PCO Present 14 (14.0%) 

No PCO 86 (86.0%) 

 

Table 8: Intraoperative Complications in Relation to Zonular Weakness 

Zonular Status Intraoperative Complications (%) p-value 

Zonular Weakness 10 (41.6%) <0.001 

Normal Zonules 10 (13.1%) 
 

 

Table 9: Intraoperative Complications in Relation to Small Pupil 

Pupil Size Intraoperative Complications (%) p-value 

Small Pupil (<5 mm) 12 (33.3%) <0.001 

Normal Pupil 8 (12.5%) 
 

 

Table 10: Visual Outcome at 3-Month Follow-Up 

BCVA (Snellen) Number of Patients (%) 

6/6 to 6/9 60 (60.0%) 

6/12 28 (28.0%) 

<6/12 12 (12.0%) 

 

Table 11: Causes of Suboptimal Visual Outcome 

Causes Number of Patients (%) 

Pre-existing Glaucoma 5 (5.0%) 

Persistent Corneal Edema 4 (4.0%) 

PCO or Other Causes 3 (3.0%) 

 

Table 12: Comparison of Postoperative Complications Between Phaco and ECCE 

Complication Phaco (%) ECCE (%) p-value 

Corneal Edema 4 (5.9%) 6 (18.8%) 0.045 

Raised IOP 3 (4.4%) 5 (15.6%) 0.038 

PCO 7 (10.3%) 7 (21.9%) 0.091 

 

Table 1 presented the demographic distribution of 

patients, showing predominance of elderly individu-

als with slight female majority. Table 2 described 

preoperative ocular findings, highlighting high inci-

dence of small pupil and zonular instability. Table 3 

summarized the type of cataract surgeries per-

formed, with phacoemulsification being more com-

mon. Table 4 showed the use of intraoperative ad-

juncts like capsular tension rings and pupil expan-

sion devices. Table 5 detailed the intraoperative 

complications encountered, including zonular dialy-

sis and posterior capsular rupture. Table 6 presented 

the spectrum of postoperative complications such as 

corneal edema, raised intraocular pressure, and an-

terior chamber reaction. Table 7 illustrated the inci-

dence of posterior capsular opacification during fol-

low-up. Table 8 analyzed the significant association 
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between zonular weakness and intraoperative com-

plications. Table 9 showed a similar correlation be-

tween small pupil size and intraoperative complica-

tions. Table 10 summarized visual outcomes at 3 

months, with majority achieving good visual acuity. 

Table 11 outlined the causes for suboptimal visual 

outcomes such as glaucoma, persistent corneal 

edema, and posterior capsular opacification. Table 

12 compared postoperative complications between 

phacoemulsification and extracapsular cataract ex-

traction, showing lower complication rates with 

phacoemulsification. 

Discussion 

Pseudoexfoliation syndrome (PEX) presents a 

unique set of challenges to ophthalmic surgeons, 

particularly during cataract surgery. The present 

study provides a detailed evaluation of the intraoper-

ative and postoperative complications encountered 

in cataract surgeries among patients with pseudoex-

foliation syndrome, along with an analysis of the 

clinical characteristics contributing to surgical com-

plexity and visual outcomes [11,12]. 

The mean age of patients in this study was 68.4 

years, with a slight female predominance. This is 

consistent with the well-established age-related na-

ture of pseudoexfoliation syndrome and its higher 

prevalence in elderly populations. The demographic 

findings are in agreement with previous studies con-

ducted across different regions, which also demon-

strated that the incidence of pseudoexfoliation rises 

sharply with advancing age due to progressive dep-

osition of abnormal fibrillar material in ocular struc-

tures [13,14]. 

Small pupil size and zonular weakness were signifi-

cant preoperative challenges noted in 36% and 24% 

of cases, respectively. These findings are in accord-

ance with several studies reporting that the pseudo-

exfoliative material causes iris sphincter atrophy and 

zonular fiber weakening, both of which directly con-

tribute to intraoperative complications. Poor pupil-

lary dilation and zonular instability remain two of 

the most significant risk factors for surgical difficul-

ties in these patients [15]. 

In the current study, phacoemulsification was the 

most commonly performed surgical technique, alt-

hough extracapsular cataract extraction was still re-

quired in a substantial proportion of cases due to pre-

operative instability or intraoperative complications. 

The use of adjunctive measures such as capsular ten-

sion rings (18%) and pupil expansion devices (22%) 

were critical in stabilizing the surgical field and min-

imizing intraoperative risks [16]. 

Despite all precautions, intraoperative complica-

tions including zonular dialysis (8%), posterior cap-

sular rupture (6%), vitreous loss (4%), and intraocu-

lar lens decentration (2%) were observed. These 

complication rates are comparable with other studies 

which have documented higher rates of intraopera-

tive events in pseudoexfoliation patients compared 

to age-matched non-PEX controls [17]. 

Postoperatively, corneal edema, raised intraocular 

pressure, anterior chamber inflammation, and poste-

rior capsular opacification were among the most fre-

quent complications encountered. These postopera-

tive findings reflect the ongoing instability of the an-

terior segment structures and compromised ocular 

healing response in pseudoexfoliation patients. Sim-

ilar complications have been widely reported in the 

literature, reinforcing the need for careful postoper-

ative monitoring [18]. 

Visual outcomes in this study were generally favor-

able, with 88% of patients achieving best-corrected 

visual acuity of 6/12 or better at 3 months postoper-

atively. Suboptimal visual outcomes were primarily 

attributed to pre-existing glaucoma, persistent cor-

neal edema, and posterior capsular opacification. 

Multiple studies have reported comparable visual 

success rates in pseudoexfoliation patients when ap-

propriate intraoperative precautions are taken, 

though they remain at higher risk of late complica-

tions such as capsular phimosis and intraocular lens 

dislocation [19]. 

The association of zonular weakness and small pupil 

size with increased intraoperative complications was 

found to be statistically significant, further empha-

sizing the importance of preoperative identification 

of these risk factors. The comparative analysis be-

tween phacoemulsification and extracapsular ex-

traction revealed that phacoemulsification, when 

feasible, offered a lower complication profile and 

better visual rehabilitation [20]. 

While this study provides meaningful data, it is not 

without limitations. The single-center design, rela-

tively limited sample size, and short-term follow-up 

restrict the generalizability and long-term applica-

bility of the results. Future multicentric studies with 

longer follow-up will be valuable in further under-

standing the late-onset complications and optimiz-

ing management protocols for pseudoexfoliation 

syndrome. 

Conclusion 

Pseudoexfoliation syndrome poses significant chal-

lenges during cataract surgery due to its characteris-

tic zonular weakness, poor pupillary dilation, and al-

tered anterior segment dynamics. This study high-

lights the higher intraoperative and postoperative 

complication rates associated with pseudoexfolia-

tion, including zonular dialysis, posterior capsular 

rupture, vitreous loss, and postoperative corneal 

edema, raised intraocular pressure, and posterior 

capsular opacification. Despite these challenges, fa-

vorable visual outcomes can still be achieved in the 

majority of patients when meticulous surgical plan-
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ning, careful intraoperative techniques, and adjunc-

tive devices such as capsular tension rings and pupil 

expansion devices are appropriately utilized. Pre-

operative identification of risk factors like small pu-

pil size and zonular instability remains crucial in 

guiding surgical approach and minimizing compli-

cations. Phacoemulsification, when feasible, offers 

better short-term outcomes compared to extracapsu-

lar extraction, although the choice of technique 

should always be individualized based on preopera-

tive findings. Postoperative monitoring for intraocu-

lar pressure changes, capsular bag contraction, and 

late IOL dislocation remains essential for long-term 

visual stability. Optimization of patient comorbidi-

ties and long-term follow-up are important compo-

nents of comprehensive care in pseudoexfoliation 

patients. Larger, multicentric studies with extended 

follow-up are warranted to validate these findings 

and refine surgical strategies for this high-risk pop-

ulation. 
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