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• Prevalence (over 50 years) 6% 
• Increased with age
• Greater in males

• 7.5% had glaucoma
• 25.7% bilaterally blind 

• 89.3% of these are blind from cataracts
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• Small pupils
• Dense cataracts
• Increased surgical 

complications
• Zonular weakness
• Increased risk of 

systemic illness
• Increased postoperative 

inflammation
• IOL decentration

Challenges with cataract surgery

 23 Explanted eyes
 17 (74%) 

Pseudoexfoliation
 IOL type
 11 3-piece 

hydrophobic acrylic
 6 1-piece hydrophobic 

acrylic
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Author Year Country Type PEX 
(n)

Control 
(n)

ZD 
rates 

PCR 
rates

VL 
rates 

Dosso 1997 Switzerl
and Prospective 20 20 No NA NA

Scorolli 1998 Italy Retrospective 195 1052 Yes Yes Yes

Drolsum 1998 Norway Retrospective 178 974 Yes Yes No

Shingleton 2003 USA Retrospective 297 427 Yes No No

Nagashima 2004 USA Prospective 67 1670 No No No

Hyams 2005 Israel Retrospective 137 1364 No No No

Akinci 2008 Turkey Retrospective 800 1600 No No No
Romero-
Aroca 2010 Spain Prospective 143 655 Yes Yes NA

Intraoperative Complications
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Tamil 
Nadu

Coimbatore (1997)

6

Aravind Pseudoexfoliation (APEX) Study

Pondicherry (2003)

Tirunelveli (1988)

Madurai (1978)

•Eyes with PEX
•Undergoing phaco
•No phacodonesis
•Pupil 4mm or more
•Endo count >1,500





Randomization

SA60AT Single Piece Acrylic

PEX Group- Total 930 eyes

Group A Group B Group C Group D

CTR

MA60AC Three Piece Acrylic

CTR No 
CTR

No 
CTR

236 eyes 233 eyes 232 eyes 229 eyes

CTR





SA60AT Single Piece Acrylic

Control Group- 2 groups- 250 each- Total 476 eyes

Group E Group F

MA60AC Three Piece Acrylic

Randomization

235 eyes 241 eyes






Intraoperative 
complication

Group, n (%)

PEX, n = 930 
(%)

Control, n = 476 
(%)

P 
value

PC Rupture without VL 7 (0.7) 3 (0.6) 0.92
PC Rupture with VL 10(1.1) 2 (0.4) 0.36
Zonular dialysis without VL 2 (0.2%) 3 (0.6%) 0.43
Zonular dialysis with VL 2 (0.2%) 0 0.70
Capsulorhexis tear 6(0.6) 1 (0.2) 0.43
Total 27 (2.9) 9  (1.9) 0.29

Surgical Complications





Patient follow up
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KM survival curve -IOL decentration 
rates in PEX and Control eyes

Group IOL 
decentration

P-value

Control 5 0.89

PEX 9

Overall 14 -
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KM survival curve –Nd:YAG 
Capsulotomy in PEX and Control eyes

Group YAG P-value
Control 15 0.049

PEX 49
Overall 64 -

0.
94

0.
96

0.
98

1.
00

930 930 853 807 759 699PEX
476 476 447 439 417 396Control

Number at risk

0 1 2 3 4 5
Time (years)

Control PEX

Kaplan-Meier survival estimates

P
ro

ba
bi

lit
y 

of
 e

ye
s 

no
t r

eq
ui

rin
g 

Y
A

G
 L

as
er





• 44 patients with pseudoexfoliation syndrome and 85 age-matched controls
• 6–7 years after cataract surgery

• IOLs were more prone to decentration in PEX eyes, compared to controls
• Capsulotomy in 16% of eyes with PEX and 16% in controls
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Risk factors Lens decentration YAG capsulotomy

RR (95% CI) P-value RR (95% CI) P-value

Group
Control
PEX

1.00
0.93(0.31 to 2.77) 0.895

1.00
1.77(0.99 to 3.15) 0.053

Lens
1-piece
3-piece

1.00
1.81(0.61 to 5.40) 0.287

1.00
0.78(0.47 to 1.27) 0.316

CTR
No CTR
CTR

1.00
1.11(0.37 to 3.32) 0.848

1.00
1.40(0.85 to 2.31) 0.183

Age
≤60
>60

1.00
2.17(0.68 to 6.90) 0.192

1.00
0.94(0.58 to 1.54) 0.813

Capsular Phimosis
No
Yes

1.00
6.12(1.37 to 27.35) 0.018

1.00
4.94(2.25 to 10.83) <0.001

NO
≤4
>4

1.00
3.49(1.17 to 10.41) 0.025

1.00
1.12(0.85 to 1.47) 0.421

Rhexis overlapping
No
Yes

1.00
0.07(0.02 to 0.25) <0.001

1.00
0.47(0.28 to 0.79) 0.004

Risk factors for IOL decentration 
& Nd:YAG capsulotomy




ECD

PEX
Mean(SD)

Control
Mean(SD)

Overall
Mean(SD)

P-value†

Baseline 2144.43(349.38) 2241.86(330.66) 2177.44(346.12) <0.001

Year1 1827.59(399.65) 1955.78(402.21) 1872.29(405.01) <0.001

Year5 2021.44(413.34) 2109.54(382.65) 2053.06(404.60) 0.002

P-value* <0.001 <0.001 <0.001 -

Endothelial Cell Loss & 
Glaucoma

Endothelial Cell Loss- 6% both groups

Gllaucoma- 18 eyes at baseline, 39 at 6 years in PEX group




Systemic

2017
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Cataract with XFS (n=930) Cataract with out XFS (n=476) Total (n=1406) #

Aravind Pseudoexfoliation study- Mortality rate 

Cause Cardiac 
arrest/ CVA Renal failure Cancer Accidents Others Total n (%)

Cataract with XFS (n=930) 33(3.5) 4(0.4) 11(1.2) 3(0.3) 60(6.5) 111(11.9)

Cataract with out XFS (n=476) 7(1.5) 0 6(1.3) 1(0.2) 26(5.5) 40(8.4)

Total (n=1406) # 40(2.8) 4(0.3) 17(1.2) 4(0.3) 86(6.1) 151(10.7)

P- value 0.03 0.04





CONCLUSION

 In eyes without phacodonesis and small pupils, risk of surgical 

complications is not higher than control eyes

 At 5 years pseudoexfoliation without phacodonesis and small 

pupils does not confer a higher risk for IOL decentration

 CTR not required in PEX eyes without preop phacodonesis

 However PEX eyes have a higher rate for PCO necessitating 

Nd:YAG capsulotomy
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Conclusion

 Endothelial cell density was lower in PEX eyes compared 

to controls, however endothelial cell loss at 5 years 

compared to baseline was similar in both groups 

 Higher risk of systemic hypertension and mortality due to 

Cardiac illness

 Due to increasing risk of developing glaucoma, PEX eyes 

need long term follow up 
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Thank you
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