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Abstract

Purpose: To evaluate the results of phaco surgery in patients having cataract along pseudo exfoliation syndrome at our facility (Indus 
Medical College Hospital, Pakistan).

Introduction: Pseudoexfoliation (PEX) syndrome is an age-related deposition of whitish-gray pseudo exfoliation fibrillogranular amyloid 
like material on the anterior lens capsule, zonules. We, ciliary body, pupillary margin of the iris, corneal endothelium, anterior vitreous and 
trabecular meshwork. The lens frequently demonstrates a “three-ring sign” on the anterior lens capsule. Pigment loss from the iris sphincter 
region and its deposition on anterior chamber structures support the diagnosis. Pseudoexfoliation is a risk factor not only for open-angle 
glaucoma, but also for angle-closure glaucoma, lens subluxation, blood aqueous barrier impairment serious intraoperative and postoperative 
complication and has been correlated with an increased incidence of cataract formation. Pseudoexfoliation syndrome occurs in all areas of the 
world with varying frequency. There is a high prevalence in Scandinavian countries, Arabic populations and in Oman but relatively rare among 
African Americans, Eskimos and Canadian Arctic populations. It is more common in females than in males. Recent genetic studies in multiple 
populations have identified the lysyl oxidase-like 1 gene as a major contributor to the risk of developing pseudo exfoliation syndrome and pseudo 
exfoliation glaucoma. Some of the nongenetic factors such as ultraviolet light, autoimmunity, slow virus infection, and trauma are supposed to 
have an implication in the development of pseudoexfoliation. It is possible that a combination of genetic and nongenetic factors may be involved 
in etiopathogenesis of pseudoexfoliation and thus it may be considered as a multifactorial disorder.

Material and Methods: This study includes 23 patients who were having cataract with pseudoexfoliation syndrome and treated by phaco 
emulsification at Indus Medical College hospital Tando Mohammad Khan from 1st January to 30th June 2017. Out of 23 patients 9(39.13%) 
were male while 14(60.86%) were females , divided into three age groups i.e. group A(41-50)yrs includes 2(8.69%) patients, group B(51-
60)yrs includes 5(21.73%) patients and group C (61-70)yrs includes 16(69.56%). 10(43.47%) were right eyes and 13(56.52%) eyes were 
left. Vision recorded using standard Snellen chart, 11(47.82%) patients were having vision 0.3, 9(39.13%) were having 0.2 while remaining 
3(13.04%) were having CF. Intraocular pressure measured using applanation tonometer and out of 23 patients, 10 (43.47%) were having IOP 
12 mmHg, 7(30.43%) were having IOP 19 mmHg while 6(26.08%) were having IOP 28 mmHg. Out of these 23 patients 8(34.78%) were using 
glaucoma treatment. In this study only those patients included who were having cataract up to +2 density and those having cataract density +3 
or more excluded. We used mydriacil and pheniephrine eye drops to dilate the pupils. Pupillary dilatation monitor preoperatively and those 
having dilatation less than 5 mm after all efforts to dilate were excluded. We used all settings of normal phaco surgery like capsulorexhis, gentle 
hydrodisection and used viscoelastic to lift the nucleus away from posterior capsule and using phaco power at 50% and flow rate not exceeding 
more than 25cc/min and vacuum not exceeding 200mmHg.

With this setting we used to save posterior capsule, less stress over weak zonules and less chances of striate keratitis. Acetazolamide 250mg 
one tablet twice daily was given to all patients after surgery for one day followed by topical drops (Timolol maleate+ dorzolamide) to those who 
reported rise in IOP. Patients followed for up to 6 months post operatively for any further increase in IOP and dislocation of IOL.

Results: 19(82.60%) patients improved vision up to 0.7 on 1st post operative day and gained 0.8 on 5th post operatively day.4(17.39%) patients 
developed striate keratitis with vision 0.5 on 1st post operative day, improved to 0.7 on 5th day and vision become 0.8 on 10th day. Only 4(17.39%) 
patients developed striate keratitis post operatively managed with topical prednisolone eye drops for 7 days, 11(including those 8 patients who 
were already using treatment for glaucoma) patients developed rise in IOP on first postoperative day and managed with anti glaucoma medicines 
i.e. acetazolamide 250mg orally twice daily only for one day following with topical eye drops (Timolol maleate+dorzolamide).

Conclusion: Though it is difficult to deal with patients having cataract with pseudoexfoliatin because of small pupil not dilating with 
mydriatics and weak zonules but with setting of phaco machine at moderate level, following the exclusion criteria, monitoring IOP pre and post 
operatively and using experience, good results can be achieved.
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Introduction
Pseudoexfoliation (PEX) syndrome is an age-related 

deposition of whitish-gray pseudoexfoliation fibrillogranular 
amyloidlike material on the anterior lens capsule, zonules, ciliary 
body, pupillary margin of the iris, corneal endothelium, anterior 
vitreous and trabecular meshwork [1,2]. The most important 
and easily recognizable diagnostic sign of pseudoexfoliation 
is whitish-grey flaky material on the pupillary border of the 
iris or on the anterior surface of the lens. The lens frequently 
demonstrates a “three-ring sign” on the anterior lens capsule 
which consists of a relatively homogenous central zone and a 
granular cloudy peripheral zone with a clear zone in between. 
Pigment loss from the iris sphincter region and its deposition on 
anterior chamber structures support the diagnosis. Detection of 
these signs requires a careful clinical examination using dilated 
slit-lamp biomicroscopy and additionally undilated gonioscopy 
but frequently undiagnosed pseudoexfoliation can lead to 
unexpected problems in management and during surgery. 
The awareness of the significance of pseudoexfoliation has 
increased considerably in the latest decade. Pseudoexfoliation 
is a risk factor not only for open-angle glaucoma, but also 
for angle-closure glaucoma, lens subluxation, bloodaqueous 
barrier impairment serious intraoperative and postoperative 
complication and has been correlated with an increased 
incidence of cataract formation. Exfoliation of fibrillogranular 
amyloid-like material has been found in many organs such 
as skin, heart, lungs, liver, kidney, gall bladder, blood vessels, 
extraocular muscle, connective tissue in the orbit, optic nerves 
and meninges suggesting that the pseudoexfoliation syndrome 
is not only an ocular disease but also a general disorder that 
involves the abnormal production of extracellular matrix 
material [3,4]. Recent investigations have shown the positive 
link between pseudoexfoliation and transient ishemic attacks, 
stroke, heart disease and aneurysms of the abdominal aorta 
[5]. Although the exact etiology of this condition as well as the 
exact structure of the material is still unknown it is presumed 
that the production of pseudoexfoliation material is associated 
with abnormal metabolism of glycosaminoglycans and thus 
abnormalities of the basement membrane in the epithelial cells. 
Pseudoexfoliation syndrome occurs in all areas of the world with 
varying frequency. There is a high prevalence in Scandinavian 
countries, Arabic populations and in Oman [6,7] but relatively 
rare among African Americans, Eskimos and Canadian Arctic 
populations. It is more common in females than in males [8] 
and its prevalence increases steadily with age and is rarely seen 
before the age of 50 years and there is chances of 10% annual 
increase for both open-angle glaucoma and pseudoexfoliation 
in persons of 50 years and over in Iceland [9]. Genetic factors 
influencing pseudoexfoliation has been explored considerably 
in the latest decade [10]. Recent genetic studies in multiple 
populations have identified the lysyl oxidase-like 1 gene as a 
major contributor to the risk of developing pseudoexfoliation 
syndrome and pseudoexfoliation glaucoma [11]. Some of the 

nongenetic factors such as ultraviolet light, autoimmunity, slow 
virus infection, and trauma are supposed to have an implication 
in the development of pseudoexfoliation. It is possible that a 
combination of genetic and nongenetic factors may be involved 
in etiopathogenesis of pseudoexfoliation and thus it may be 
considered as a multifactorial disorder [12].

Material and Methods
Table 1: Male Female Ratio.

Total Patients Male Female

23(100%) 9(39.13%) 14(60.86%)

Table 2: Age at Presentation.

Total Patients Male Female

23(100%) 9(39.13%) 14(60.86%)

Table 3: Laterality.

Total Patients
Group A 

(41-50)yrs

Group B 

(51-60)yrs
Group C (61-

70)yrs

23(100%) 2(8.69%) 5(21.73%) 16(69.56%)

Table 4: Visual Acuity at Presentation.

Total Patients Right Eye Left Eye

23(100%) 10(43.47%) 13(56.52%)

Table 5: IOP at Presentation.

Total Patients 0.3 0.2 CF at 1Meter

23(100%) 11(47.82%) 9(39.13%) 3(13.04%)

Table 6: Patients on antiglaucoma medication at Presentation.

Total Patients 12 mmHg 19 mmHg 28 mmHg

23(100%) 10(43.47%) 7(30.43%) 6(26.08%)

This study includes 23 patients who were having cataract 
with pseudo exfoliation and treated by phaco emulsification at 
Indus Medical College hospital Tando Mohammad Khan from 
1st January to 30th June 2017. Out of 23 patients 9(39.13%) 
were male while 14(60.86%) were females (Table 1), divided 
into three age groups i.e. group A(41-50)yrs includes 2(8.69%) 
patients, group B(51-60)yrs includes 5(21.73%) patients and 
group C (61-70)yrs includes 16(69.56%) (Table 2). 10(43.47%) 
were right eyes and 13(56.52%) eyes were left (Table 3). Vision 
recorded using standard Snellen chart, 11(47.82%) patients 
were having vision 0.3, 9(39.13%) were having 0.2 while 
remaining 3(13.04%) were having CF (Table 4). Intraocular 
pressure measured using applanation tonometer and out of 23 
patients, 10 (43.47%) were having IOP 12 mmHg, 7(30.43%) 
were having IOP 19 mmHg while 6(26.08%) were having IOP 28 
mmHg (Table 5). Out of these 23 patients 8(34.78%) were using 
glaucoma treatment (Table 6).

In this study only those patients included who were having 
cataract up to +2 density and those having cataract density +3 or 
more excluded. We used mydriacil and pheniephrine eye drops 
to dilate the pupils. Pupillary dilatation monitor preoperatively 
and those having dilatation less than 5mm after all efforts to 
dilate were excluded. Though it is difficult to deal with patients 
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having cataract with pseudoexfoliatin because of small pupil 
not dilating with mydriatics and weak zonules. We done phaco 
emulsification to all these 23 patients using Zeiss microscope 
and white star signature (AMO) phaco machine. Preoperatively 
every patient was given acetazolamide 250mg only one tablet 
one hour prior surgery and IOP measured before surgery. Local 
anesthesia given using retro bulbar and facial (Vonlint) with 
2% lidocaine (xylocain) injections. After asceptic techniques, 
drapping and using 2 drops of 10% povidine solution instilled 
into eye, after 1 minute copious irrigation done, incision started 
with 2.8mm phaco knife, capsulorexhis done with 27 gauge bent 
needle, gentle hydrodissection and in some hydrodileanation 
using small caliber irrigation cannula, copious use of 2% 
methylcellulose to save endothelium as well as to maintain 
anterior chamber. All 4 steps of phaco followed and finally 
injectable intraocular lens implanted. Wound closed with stromal 
hydration. Every operation finished with sub conjunctival 
injection of Dexamethasone 2mg plus gentamicin 20mg, and eye 
kept patched for 24 hours. We did not use capsular tension ring 
in any of these patients during surgery.

We used all settings of normal phaco surgery like 
capsulorexhis, gentle hydrodisection and used viscoelastic to 
lift the nucleus away from posterior capsule and using phaco 
power at 50% and flow rate not exceeding more than 25cc/
min and vacuum not exceeding 200mmHg. With this setting we 
used to save posterior capsule, less stress over weak zonules 
and less chances of striate keratitis. Acetazolamide 250mg one 
tablet twice daily was given to all patients after surgery for one 
day followed by topical drops (Timolol maleate+ dorzolamide) 
to those who reported rise in IOP. Patients followed for up to 
6 months post operatively for any further increase in IOP and 
dislocation of IOL.

Results

Figure 1: Pre operative finding.

All patients were treated by phaco emulsification using 
normal settings of phaco surgery like capsulorexhis, gentle 
hydrodisection and used viscoelastic to lift the nucleus away 
from posterior capsule and using phaco power at 50% and 

flow rate not exceeding more than 22 cc/min and vacuum not 
exceeding 200mmHg. With this setting we used to save posterior 
capsule, less stress over weak zonules. We and less chances of 
striate keratitis. We used injectable intra ocular lens (Hoya, 
Japan) implantation to all these patients. Figure 1 & 2 shows pre 
and post operative finding. Patients followed for up to 6 months 
post operatively for any increase in IOP and dislocation of IOL 
(intraocular lens).

Figure 2: Post operative finding.

Table 7: Visual outcome.

No of 

patients

Visual acuity

1st post 
operative day

5th post 
operative day

10th post 
operative day

19(82.60%) 0.7 0.8 0.8

4(17.39%) 0.5 0.7 0.8

19(82.60%) patients improved vision up to 0.7 on 1st 
post operative day and gained 0.8 on 5th post operatively day. 
4(17.39%) patients developed striate keratitis with vision 0.5 
on 1st post operative day, improved to 0.7 on 5th day and vision 
become 0.8 on 10th day (Table 7). Only 4(17.39%) patients 
developed striate keratitis post operatively managed with topical 
prednisolone eye drops for 7 days, 11(including those 8 patients 
who were already using treatment for glaucoma) patients 
developed rise in IOP on first postoperative day and managed 
with anti glaucoma medicines i.e. acetazolamide 250mg orally 
twice daily only for one day following with topical eye drops 
(Timolol maleate + dorzolamide).

Discussion
Though it is difficult to deal with patients having cataract 

with pseudoexfoliatin because of small pupil not dilating with 
mydriatics and weak zonules. We done phaco emulsification to 
all these 23 patients using normal settings of phaco surgery like 
capsulorexhis, gentle hydrodisection and used viscoelastic to lift 
the nucleus away from posterior capsule and using phaco power 
at 50% and flow rate not exceeding more than 22 cc/min and 
vacuum kept not more than 200mmHg. With this setting we used 
to save posterior capsule, less stress over weak zonules and less 
chances of striate keratitis. It is mandatory to do frequent eye 
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examination for these post operative cases for early detection of 
an increase of IOP, inflammation and IOL dislocation. Kaštelan 
S et al. [13] & Drolsum L et al. [14] used to administered 
acetazolamide immediately after surgery and using topical 
glaucoma mediators in the postoperative period can effectively 
control the rise of IOP. We adopted the same strategy to control 
post operative rise in IOP. Küchle M et al. [15], Jehan FS [16] in 
their studies have shown that patients with pseudoexfoliation 
syndrome have higher rates of complications during and after 
cataract surgery compared to patients without this disorder but 
in our setting only 4 patients developed striate keratitis, there 
is no capsular rupture or lens dislocation observed in our study 
for up to six months follow up. Ritch R et al. [17] & Naumann GO 
et al. [1] found that heparin surface modified posterior chamber 
IOLs associated with fewer postoperative fibrinoid reactions, 
less frequent pigment and cellular deposits on the lenses and 
lower incidence of the posterior synechiae formation than other 
forms of IOLs furthermore, flexible silicone IOLs should not to 
be used to prevent capsular contraction syndrome. In our study 
we used Hoya(Japan) and got no complication like these. With 
regards to the phaco technique, it is recommended that each 
surgeon applies his technique of preference. For denser nucleus 
horizontal chop is preferred technique whilst for softer nucleus 
anterior phaco technique. To avoid zonular stress we adjust 
machine settings in the medium range (vacuum not exceeding 
200mmHg, aspiration flow rate 20-25 cc/min, phaco power not 
more than 50% and continuous). Cortex removal is a critical step 
and care should be taken not to engage the margins of anterior 
capsule to avoid stress over zonules.

Kuchle M et al. [18] having same opinion in their study 
regarding the frequency of intraoperative and postoperative 
complications such as zonular dialysis, capsular rupture, 
vitreous loss and IOL decentration that can be reduced with 
careful attention and precise surgical technique. Küchle M et al. 
[15], Scorolli L et al. [19], Georgopoulos GT et al. [20] Drolsum 
L et al. [21] observed a lower complication rate during PHACO 
than extracapsular extraction in eyes with pseudoexfoliation, 
same as our results.

Busic M et al. [22], Malyugin B et al. [23] used pupil expanding 
device, Malyugin ring that exerts less iris trauma and adequately 
dilates the pupil and simultaneously prevents iris sphincter 
damage. It is easy to insert and remove, sufficiently expands the 
pupil, protects the iris sphincter during surgery and allows the 
pupil to return to its normal shape, size and function after the 
operation but we did not use any CTR or pupil expanding device 
and the results were excellent at our facility.

Conclusion
Though it is difficult to deal with patients having cataract 

with pseudoexfoliatin because of small pupil not dilating with 
mydriatics and weak zonules but with setting of phaco machine 
at moderate level, following the exclusion criteria, monitoring 

IOP pre and post operatively and using experience, good results 
can be achieved.
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