ORIGINAL ARTICLE

Changes in Anterior Segment Configuration After Cataract
Surgery in Eyes with Pseudoexfoliation Syndrome and
Pseudoexfoliation Glaucoma

Hatice Tekcan'®, Oksan Alpogan’

ABSTRACT

Purpose: To compare the changes in anterior segment (AS) configuration after cataract surgery in the eyes with pseudoexfoliation
syndrome (PXS), pseudoexfoliation glaucoma (PXG) and normal eyes.

Materials and Methods: This retrospective study included 94 eyes with PXS, 77 eyes with PXG and 109 normal eyes. Anterior
chamber depth (ACD), anterior chamber volume (ACV), anterior chamber angle (ACA), central corneal thickness and keratometry
values, measured by Scheimpflug imaging before and after surgery at first month and 3rd months, were compared among the three
groups. The influence of intraocular pressure (IOP) change on AS was analyzed by correlation analysis.

Results: The ACA and change in ACA were significantly smaller in normals among the three groups (p<0.0001) at month 1 and 3.
The ACV (p=0.04) and enlargement in ACV (p=0.01) were significantly greater in the PXS eyes than PXG eyes, at month 3. The only
significant correlation between AS and IOP was in the PXG group (p<0.05). At month 1, the IOP reduction was correlated with change
in ACD (R=-0.230) and in ACV (R=-0.278), and also IOP was correlated with change in ACA (R=-0.230). At month 3, the postoperative
IOP was associated with postoperative ACV (R=-0.240).

Conclusion: In the PXG group, greater reduction in IOP was correlated with deepening in ACD and ACV and also higher postoperative
IOP was correlated with less enlargement in ACA and smaller ACV. The eyes with pseudoexfoliation may be more sensitive to IOP
changes following cataract surgery in the presence of glaucoma due to greater zonular instability.
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INTRODUCTION been reported in the previous studies.?? Infiltration of PEX

o i in the zonular lamella and nonpigmented ciliary epithelium
Pseudoexfoliation (PEX) is an age-related abnormal

fibrillopathy that is
accumulation of grayish-white exfoliation material in

leads to proteolytic degradation of the zonule, resulting

characterized by the gradual . . .
Y & in weakening and spontaneous fragmentation of the

) zonules.*> Impaired zonule function can cause movement
the anterior segment (AS) of the eye and the other body . . .
) i ) ] of the crystalline lens complex, thus impacting the AS
tissues.! Deposits of material on the anterior lens surface . . .

configuration. The shallower anterior segments in eyes

with PEX than those without PEX have been demonstrated
in the clinical investigations.5’

and at the pupillary border are the most important
diagnostic features of the pseudoexfoliation syndrome
(PXS). The exfoliation may also be found on the corneal

endothelium, lens zonules, ciliary body and trabecular
meshwork. The association between PEX and zonular
weakness, glaucoma, corneal decompensation, poor pupil
dilation and breakdown of the blood-aqueous barrier has

Pseudoexfoliation has an etiological association with
cataract.*® A greater reduction in intraocular pressure
(IOP) following cataract surgery has been shown in the
eyes with PEX when compared with non-PEX eyes.!*!
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The level of positive correlation between preoperative IOP
and IOP reduction after cataract surgery, has been found
more greater in the PEX eyes with glaucoma than those
without glaucoma.!? Pseudoexfoliation is a progressive
zonulopathy and the duration of exfoliation material has
been shown to associate with the presence and severity of
glaucoma.'? In the eyes with pseudoexfoliation glaucoma
(PXG@), due to the long infiltration time of PEX, there may
be weaker zonules and more unstable capsule bag than
those with PXS.

Although there are many previous studies examining the
changes in the AS parameters after cataract surgery in
the eyes with PEX, the presence of glaucoma has been
excluded in these studies.'*'7 Therefore, in the present
study we compared the AS parameters before and after
cataract surgery between the eyes with PXS, the eyes with
PXG and normal eyes. Also, we analyzed the influence of
the IOP change on AS parameters.

MATERIALS AND METHODS

We retrospectively reviewed medical records of 280 eyes
of 280 patients with visually disabling cataract who had
underwent uncomplicated phacoemulsification surgery
and in-the-bag intraocular lens (IOL) implantation, at a
single center, Istanbul, Turkey, between January 2021 and
November 2022. All research and measurements followed
the tenets of the Declaration of Helsinki, and the protocol
was approved by the ethical committee of the same
hospital. The informed consent was waived.

The patients with gonioscopically confirmed open-angle
and IOP < 21 mmHg with or without medication, were
enrolled. According to their diagnosis, subjects were
divided into PXS, PXG, and anormal group. The PXS group
included the eyes with obvious evidence of PEX deposits
on the AS structures, normal appearance of the optic nerve
head without cupping, rim, notching or pallor and normal
computerised visual field examination (SITA Standard
algorithm, 24-2 test, Humphrey Visual Field Analyzer
II; Carl Zeiss Meditec, Jena, Germany). The diagnostic
criteria of PXG were visible pseudoexfoliation material,
glaucomatous optic nerve head changes, and glaucomatous
visual field defects with automated visual field test. The
eyes with IOP < 21 mmHg without medication, normal
anterior segment and optic nerve head and normal results
of visual field test were included in the normal group.

The exclusion criteria included comorbid eye conditions
(corneal pathology, maculopathy, uveitis) and systemic
medication usage that might effect the visual acuity or AS

parameters, a history of trauma, previous ocular surgeries,

intraoperative complications (capsule tear, zonular
dialysis), postoperative complications (macular oedema,
retinal detachment, clinically significant decentered IOL),
and combined surgery procedures. We excluded the eyes
with dense cataracts or poor fixation requiring ultrasound
biometry. The eyes with overt signs of zonular instability
such as lens subluxation and phacodonesis were not
included as these circumstances may markedly influence
the results. In patients undergoing bilateral cataract surgery,

only the first eye operated on was included in the study.

All surgical procedures were performed by two experienced
surgeons (HT, OA), under subtenon anesthesia. All
cases underwent a 2.8-mm clear corneal incision in the
upper corneal limbus, 5 to 6 mm continuous curvilinear
capsulorhexis, hydrodissection, and phacoemulsification
with the same machine (Infiniti Vision System, Alcon
Laboratories, Fort Worth, TX, USA). A single-piece,
foldable, acrylic hydrophobic posterior chamber IOL
(Eyecryl Plus ASHFY600; Biotech Vision Care Pvt. Ltd.,
Ahmedabad, India) was implanted in the capsular bag.
At the end of surgery, cefuroxime axetil (I mg/0.1 mL)
was administered into the anterior chamber. The patients
were treated with moxifloxacin eye drops 0.5% (Vigamox;
Alcon Labs Inc.) and prednisolone acetate ophthalmic
suspension 1% (Pred Forte, Allergan, Ireland) 4 times per
day during the postoperative first month.

Data collection

The gender, patient age, IOP measured by Goldmann
applanation tonometer, corrected-distance visual acuity
(CDVA) as the logarithm of the minimum angle of
resolution (LogMAR) and axial length (AL) measured
using partial coherence interferometry (IOL Master 500;
Carl Zeiss Meditec) were recorded. Anterior segment
parameters including anterior chamber depth (ACD),
anterior chamber volume (ACV), anterior chamber angle
(ACA), central corneal thickness (CCT), and flat and
steep keratometry (K) were measured automatically by
Scheimpflug imaging (Sirius topography, Schwind eye-
tech-solutions). The ACD was the distance between the
central corneal endothelium and the anterior pole of the
lens. The mean K was calculated. The lens thickness (LT)
was measured as the distance from the anterior surface to
the posterior surface of the crystalline lens.

The Sirius topography device obtains 25 radial sections
of the cornea and anterior chamber using a combination
of a monochromatic three-dimensional (3D) rotating
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Scheimpflug camera and a Placido-disk with 22 rings.
Scheimpflug camera provides focused images from
the anterior surface of cornea to the posterior lens and
transforms these images into a 3D model using their
rotating capability.'® In this study, the Sirius topography
was performed on non-dilated pupils in a standard dimly lit
room, at the automatic release mode. The measurements of
Scheimpflug camera were extracted only when the quality
of the measurement was “OK”. The mean of three values
were used for statistical analysis.

After
postoperative first month and 3rd month including CDVA,

cataract surgery, the measurements at the
IOP, AL and AS parameters were recorded as postoperative
outcomes. The changes in these measurements were also
calculated by subtracting the postoperative value from the

preoperative value.

The primary outcome was to compare the preoperative and
postoperative AS measurements and also the changes in
AS parameters following cataract surgery between PXS,
PXG and normal eyes. The secondary outcome was to
determine the effect of IOP change on AS configuration.

Statistical analysis

All statistical analyses were performed using SPSS
for Windows (v. 20.0, SPSS Inc.). The variables were

investigated using the Kolmogorov-Smirnov test to
determine whether they were normally distributed. Among
the three groups, the multiple comparisons were performed
using the Chi-square test for gender and One-way Anova
or Kruskal-Wallis test for continuous variables. The
Bonferroni correction was applied. Spearman or Pearson
correlation analysis were used to analyze the association
between IOP measurements and pre- and postoperative
parameters. The values were given as meantstandard
deviation (SD) for normally distributed continuous
variables, mediantinterquartile range (IQR) for non-
normally distributed continuous variables. A P value <0.05
was considered statistically significant.

RESULTS

Ninety-four eyes with PXS, 77 eyes with PXG and 109
normal eyes were enrolled in this study. The baseline
characteristics and preoperative measurements were given
in detail in Table 1. There was no statistically significant
difference among the three groups in terms of age, gender,
preoperative CDVA, preoperative AL and AS parameters.
The preoperative IOP was statistically significantly higher
in the PXG group than PXS group (p=0.01) and normals
(p<0.0001).

The postoperative outcomes at first month were shown in
Table 2. The visual acuity was statististically significantly

Table 1: Baseline characteristics and preoperative measurements

Parameter PXS (n=94) PXG (n=77) | NORMAL (n=109) P value

Age (years£IQR) 72.0+7.0 72.048.0 69.0+7.0 0.05*

Gender (Female / Male) 39/55 30/47 53/56 0.37

CDVA (LogMAR=IQR) 0.6120.60 0.70£0.90 0.52+0.60 0.72*

IOP (mmHg+IQR) 16.00+4.0 18.00£6.0 15.0+4.0 <0.0001*
(PXG>PXS=NORMAL)

AL (mm=IQR) 23.43+1.18 23.21+1.26 23.25+1.34 0.60%*

Anterior Segment Measurements

Mean K (Diopter£SD) 43.70+ 1.59 43.83+1.77 43.47+1.66 0.34%*

ACD (mm#£SD) 2.59+0.38 2.57£0.37 2.62+0.32 0.56**

ACA (°£IQR) 39.00+11.0 39.00+8.0 40.00£8.0 0.89*

ACV (mm*IQR) 125.50+34.0 125.0+42.0 121.0+35.0 0.94*

CCT (um=£SD) 538.59+39.14 533.83+38.08 541.15+36.66 0.43**

LT (mm=IQR) 1.32+0.58 1.36+0.51 1.28+0.62 0.26*

Data are expressed as mean=tstandard deviation (SD) or mediantinterquartile range (IOR). ACA=anterior chamber angle;

ACD=anterior chamber depth; ACV=anterior chamber volume; AL=axial length; CCT=central corneal thickness, CDVA=corrected-

distance visual acuity; IOP=intraocular pressure; K=Keratometry;, LT=lens thickness;, PXG=pseudoexfoliation glaucoma;

PXS=pseudoexfoliation syndrome. *Multiple comparison among the three groups with Kruskal-Wallis test **Multiple comparison

among the three groups with One-way Anova test
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Table 2: Postoperative first month outcomes
Parameter PXS (n=94) PXG (n=77) NORMAL (n=109) P value
CDVA (logMAR=IQR) 0.00+0.10 0.02+0.22 0.00+0.0 <0.0001*
(NORMAL>PXS=PXG)
IOP (mmHg+IQR) 13.00+4.0 13.00£6.0 12.00+4.0 0.90%*
IOP change (mmHg+IQR) -3.00+4.0 -4.00+4.75 -2.00+3.0 0.001*
(PXG>PXS=NORMAL)
AL (mm=IQR) 23.22+1.20 23.04+1.07 23.10£1.35 0.87*
AL change (mm+IQR) -0.20+0.08 -0.17+0.07 -0.16+0.06 0.05%*
Anterior segment measurements
Mean K (Diopter=SD) 4375+ 1.70 |43.76+ 1.74 |43.49+ 1.55 0.44%*
Mean K change (Diopter+IQR) 0.03+0.70 0.03+0.54 0.02+0.55 0.73*
ACD (mm=IQR) 3.44+0.29 3.42+0.36 3.39+0.27 0.71*
ACD change (mm=+SD) 0.84+0.35 0.84+0.37 0.78+0.30 0.44%*
ACA (°£IQR) 53.00£8.0 54.00£5.0 50.00+7.0 <0.0001*
(PXG=PXS>NORMAL)
ACA change (°£IQR) 13.00+8.0 14.00+5.0 11.00+5.25 <0.0001*
(PXG=PXS>NORMAL)
ACV (mm*SD) 167.97+27.86 166.08+27.73 166.05+23.84 0.85%*
ACYV change (mm*SD) 43.40+21.34 40.95+20.21 39.424+20.61 0.40%*
CCT (um=SD) 559.03+41.78 558.84+43.08 555.03+44.76 0.76%*
CCT change (um+IQR) 14.00+26.50 24.00+34.75 9.00+25.0 0.002*
(PXG>NORMAL)
Data are expressed as meanzstandard deviation (SD) or mediantinterquartile range (IQR). ACA=anterior chamber angle;
ACD=anterior chamber depth; ACV=anterior chamber volume; AL=axial length; CCT=central corneal thickness; CDVA=corrected-
distance visual acuity; IOP=intraocular pressure; K=Keratometry;, PXG=pseudoexfoliation glaucoma; PXS=pseudoexfoliation
syndrome. *Multiple comparison among the three groups with Kruskal-Wallis test **Multiple comparison among the three groups
with One-way Anova test

better in the normal eyes when compared to the eyes with
PXS (p<0.0001) and the eyes with PXG (p<0.0001). The
reduction in IOP was statististically significantly greater
in the PXG group than PXS group (p=0.004) and normal
group (p<0.0001). The postoperative ACA and change in
ACA were statistically significantly lower in the normal
eyes than PXS eyes (p<0.0001, both) and PXG eyes
(p<0.0001, both). The eyes with PXG showed a statistically
significant increase in CCT than normal eyes (p<0.0001).

At the postoperative month 3, the CDVA was statistically
significantly worse and IOP was significantly higher in
the PXG group among the three groups. These differences
were statistically significant only between PXG and
normal eyes (p=0.001 and p=0.01, respectively). The
ACA was statistically significantly smaller in the normal
eyes than PXS eyes (p<0.0001) and PXG eyes (p=0.001).
The change in ACA was statistically significantly lower
in the normal group when compared to PXS group and

PXG group (p<0.0001, both). The eyes with PXS showed
statistically significant greater postoperative ACV than
those with PXG (p=0.04). The enlargement in ACV
was significantly greater in PXS group than PXG group
(p=0.02) and normals (p=0.04) (Table 3).

Correlation analysis in the normal eyes revealed that
there was a statistically significant correlation between
preoperative IOP and change in IOP at postoperative month
1 (R=-0.449, p<0.0001) and month 3 (R=-0.453, p<0.0001).
In the eyes with PXS, change in IOP at postoperative
month 1(R=-0.341, p=0.001) and month 3 (R=-0.425,
p=0.001) were statistically significantly correlated with
the preoperative IOP. Significant correlation between IOP
change and AL and AS parameters were not found at the
first and 3rd months, postoperatively (p > 0.05) in both
normals and PXS group.

In the eyes with PXG, the preoperative IOP was
statistically significantly associated with change in IOP at
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Table 3: Postoperative month 3 outcomes

Parameter PXS (n=94) PXG (n=77) NORMAL (n=109) P value

CDVA (logMAR=IQR) 0.00+0.05 0.00+0.10 0.00£0.00 0.004*

(NORMAL>PXG)
IOP (mmHg+IQR) 12.80+£5.0 13.60+5.0 12.50+4.0 0.04*
(PXG>NORMAL)

IOP change (mmHg+IQR) -3.00+4.0 -3.00+£3.50 -3.00+£3.0 0.27*

AL (mm=IQR) 23.20+0.98 23.02£1.22 23.12+1.38 0.38*

AL change (mm+IQR) -0.18+0.08 -0.18+0.07 -0.17+0.07 0.20*

Anterior segment measurements

Mean K (Diopter+SD) 43.73+1.49 43.86£1.66 43.46x1.74 0.26**

Mean K change (Diopter£IQR) 0.03+0.56 -0.07+0.54 -0.04+0.46 0.15*

ACD (mm=IQR) 3.44+0.25 3.45+0.32 3.45+0.27 0.76*

ACD change (mm=+SD) 0.86+0.34 0.86+0.34 0.82 +0.30 0.59%**

ACA (°£IQR) 54.00+7.0 53.00+6.0 51.00+6.0 <0.0001*
(PXG=PXS>NORMAL)

ACA change (°£IQR) 14.00+8.0 14.00+5.0 11.50+6.0 <0.0001*
(PXG=PXS>NORMAL)

ACV (mm*SD) 176.89+£23.25 166.03+£27.53 170.13£24.71 0.04**

(PXS>PXG)

ACV change (mm*SD) 52.04+20.16 42.39+21.99 43.66+21.91 0.01**
(PXS>PXG=NORMAL)

CCT (um=£SD) 539.47+£36.98 538.51+£37.42 542.58+38.41 0.75%*

CCT change (um+IQR) 2.50+16.50 1.50£15.0 0.60+11.0 0.15*

Data are expressed as meantstandard deviation (SD) or mediantinterquartile range (IOR). ACA=anterior chamber angle;

ACD=anterior chamber depth; ACV=anterior chamber volume; AL=axial length; CCT=central corneal thickness;, CDVA=corrected-

distance visual acuity; IOP=intraocular pressure; K=Keratometry; PXG=pseudoexfoliation glaucoma; PXS=pseudoexfoliation

syndrome. *Multiple comparison among the three groups with Kruskal-Wallis test **Multiple comparison among the three groups

with One-way Anova test

postoperative first month (R=-0.429, p<0.0001) and 3rd
months (R=-0.581, p<0.0001). At postoperative month 1,
the IOP change was significantly correlated with change
in ACD (R=-0.230, p=0.04) and change in ACV (R=-
0.278, p=0.01), and also IOP was statistically significantly
correlated with change in ACA (R=-0.230, p=0.04). At
postoperative month 3, the only significant association
with AS parameters was between postoperative IOP and
postoperative ACV (R=-0.240, p=0.04).

CONCLUSION

It is important to know the parameters of the AS in the
planning and evaluation of the results of cataract surgery.
Predicting effective lens position (ELP) preoperatively
is considered to be one of the key factors in obtaining
the satisfactory refractive outcome.’”?® The enlargement
in the anterior chamber after surgery has been reported
to be greater in the eyes with shallower preoperative

anterior chamber and lower postoperative IOP.2'"* The
IOP-lowering effect of cataract surgery in eyes with
PEX is thought to be associated with decreased release
of exfoliation material, anterior chamber enlargement,
and improved trabecular outflow.** Although greater
deepening in the anterior chamber following cataract
surgery has been reported in the eyes with open-angle or
angle-closure glaucoma than those without glaucoma,?%’
to our knowledge in the literature, there is no study
comparing these changes between the PEX eyes with or
without glaucoma. In the presence of glaucoma, due to
the greater zonular instability and more dramatic IOP-
lowering effect of cataract removal, postoperative changes
in AS parameters may be different in the eyes with PXG
compared to the eyes with PXS. The present study is the
novel study that compared the AS parameters following
cataract surgery between the PXS, PXG and normal eyes.

In the present study, while there were no significant
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differences in preoperative AS parameters among the three
groups, the ACA and change in ACA at postoperative
month 1 and month 3 were significantly greater in the PXS
and PXG group than the normal group. The significant
differences in AS parameters between PXS and PXG eyes
were only at postoperative ACV and ACV enlargement at
month 3 after surgery.

A recent cross-sectional study that has compared AS
parameters measured by Scheimplug camera in PXS, PXG
and normal eyes, demonstrated that there was a significant
shallower ACD, compared to normal eyes in the PXG eyes
but not in the PXS eyes.?® In Kaygisiz et al.’s study, patients
with PXG and PXS showed greater LT and shallower
ACD than normal subjects in the measurements by optical
biometry.” In these two studies, none of the AS parameters
differed between PXG and PXS groups. There is only one
study which have compared the AS configuration following
phacoemulsification between the PXG eyes and normals.*
This previous study has reported that any preoperative AS
parameters did not differ between the PXG (54 eyes) and
normal group (58 eyes), postoperative ACA and change
in ACA were significantly larger in the PXG group. The
results of the present study were consistent with this recent
study. In addition, in the eyes with PXG, thickening of the
CCT was greater at postoperative 1 month compared to
normal eyes, but this difference disappeared at 3 months.

There have been several studies using different devices,
comparing AS parameters before and after cataract surgery
between eyes with PXS and normal eyes, the results are
controversial.'*!%3! In a study by Gur Gungor et al.", the
pre- and postoperative ACD measured by Scheimplug
imaging system in PXS group (22 eyes) did not differ
significantly from the normal group (30 eyes), however
they reported more significant ACD change in PXS
group. In Kassos et al.” study,'” all angle parameters and
ACD measured using anterior segment optic coherence
tomography (AS-OCT),
phacoemulsification in both PXS (42 eyes) and normal

increased significantly after

group (39 eyes), with no significant intergroup difference.
The only significantly different parameter between the two
groups was percentile change in ACD which was greater in
PXS eyes. Ramezani et al.' compared the anterior chamber
angle parameters using AS-OCT, and they showed no
difference in the pre- and postoperative angle parameters
between PXS (n=30) and non-PXS eyes (n=31). The angle
measurements increased significantly in both groups,
this effect was insignificantly greater in the PXS eyes.
Another study with Pentacam AXL that has included 28

eyes with PEX and 28 eyes without PEX, reported that
there was no significant difference in ACD prior to surgery
and in ACD at three months postoperatively between the
groups.’! In this study, 10 of 28 PEX eyes were with PXG,
however the results of the eyes with PXG have not been
specified. In this current study which had the largest series
of publications examining postoperative AS configuration
in eyes with PXS, postoperative ACA and change in ACA
were significantly larger in the PXS group than normal
group, in both postoperative measurements. And also, the
expansion in ACV was significantly greater in the PXS
eyes, at three months postoperatively.

In our study, we compared the outcomes between eyes with
PXS and PXG to investigate the effect of the presence of
glaucoma on AS parameters following cataract surgery in
PEX eyes. There was no significant difference was found
in AS parameters between the two groups before surgery
and at postoperative 1 month, however the eyes with PXS
had a significantly greater ACV and ACV change at 3rd
month postoperatively. This may be because the reduction
in IOP, which was significantly higher at 1 month in the
PXG group among the three groups, became insignificant
at 3 months.

Worse visual outcomes afteruneventful phacoemulsification
have been previously reported in eyes with PXG than
those with PXS and normal eyes.!'*** In our study, at
postoperative first month, the CDVA was found to be
significantly worse in PXG group and PXS group than
normals. The difference in visual acuity among the three
groups at 3rd months, was significant only between PXG
eyes and normal eyes. It may be due to the progressive
degeneration of retinal ganglion cells in the eyes with PXG
which is typically associated with greater diurnal IOP
fluctuations and higher mean IOP levels.

In a few recent studies evaluating the association between
the change in AS configuration and IOP decrease after
cataract surgery in the eyes with PEX, the reduction in IOP
was positively correlated with preoperative IOP levels.!'63
However a significant correlation was not found between
IOP change and AS parameters. These results have been
explained by the fact that microscopic trabecular meshwork
changes other than macroscopic angle parameters may
play a role in determining the IOP level in these eyes. In
our study, the IOP reduction was significantly associated
only with preoperative IOP in the PXS group and in the
normal group. In the eyes with PXG, the association
between preoperative IOP and postoperative IOP change
was similar to those in the eyes with PXS and normal
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eyes. At first month, the decrease in IOP correlated with
deepening in ACD and ACV and also postoperative IOP
was negatively correlated with enlargement in ACA. At
month 3, the postoperative IOP was negatively correlated
with postoperative ACV. These results may suggest that
macroscopic AS changes may occur in the eyes with PXG
due to the longer duration of PEX infiltration and weaker
zonules compared to those with PXS and normal eyes.

The present study has some limitations. The effect of
peroperative parameters, such as the cumulative dissipated
energy of phaco or volume of irrigation fluid, on the results
could not be analyzed because of it’s retrospective design.
We could not compare the visual field mean deviation
and pattern standard deviation between groups, as the
medical records included only the information of absence
of glaucomatous visual field defect in PXS and normal
groups. We excluded eyes with overt signs of zonular
instability (lens subluxation or phacodonesis). In our study,
Scheimpflug camera was used to measure AS parameters,
different relationships can be found with different imaging
methods such as AS-OCT. The follow-up was three
months. Future studies are necessary to examine the long-
term effects of phacoemulsification on AS configuration in
the eyes with PXG and PXS.

In the summary, in this study, after uncomplicated cataract
surgery, the eyes with PXG had higher reduction in IOP
among the three groups at postoperative first month,
however this difference was insignificant at month 3. The
PXG and PXS groups showed greater enlargement in ACA
than normal eyes. The only difference in AS parameters
between PXS and PXG eyes was in ACV measurements at
postoperative month 3. There was no association between
the IOP measurements and any AS parameters in the
PXS and normal group. Decrease in IOP correlated with
deepening in ACD and ACV and also higher postoperative
IOP was correlated with less enlargement in ACA and
smaller postoperative ACV, in the PXG group. The PEX
eyes with glaucoma may be more responsive to IOP
changes in the presence of unstable capsular bag due to
zonular weakness.

Funding: There is no funding.

Declaration of Interests: The authors report no conflicts
of interest.

REFERENCES

1. Schldtzer-Schrehardt U, Naumann GO. Ocular and systemic
pseudoexfoliation syndrome [perspective]. Am J Ophthalmol,
2006;141:921-37.

11

12.

13.

14.

. Drolsum L, Ringvold A, Nicolaissen B. Cataract and

glaucoma surgery in pseudoexfoliation syndrome: a review.
Acta Ophthalmol Scand, 2007;85:810-21.

. Shingleton BJ, Marvin AC, Heier JS, et al. Pseudoexfoliation:

high-risk factors for zonule weakness and concurrent
vitrectomy during phacoemulsification. J Cataract Refract
Surg, 2010;36:1261-9.

. Schldtzer-Schrehardt U, Naumann GO. A histopathologic

study of zonular instability in pseudoexfoliation syndrome.
Am J Ophthalmol, 1994;118:730-43.

. Conway RM, Schlotzer-Schrehardt U, Kuchle M, et al.

Pseudoexfoliation syndrome: pathological manifestations
of relevance to intraocular surgery. Clin Experiment
Ophthalmol, 2004;32:199-210.

. Gharagozloo NZ, Baker RH, Brubaker RF. Aqueous dynamics

in exfoliation syndrome. Am J Ophthalmol, 1992;114:473-8.

. Jinemann A, Martus P, Handel A, et al. Ocular dimensions in

pseudoexfoliation syndrome. Ophthalmic Res, 1997;29:88.

. Hiller R, Sperduto RD, Krueger DE. Pseudoexfoliation,

intraocular pressure, and senile lens changes in a population-
based survey. Arch Ophthalmol, 1982;100:1080-2.

. Puska P, Tarkkanen A. Exfoliation syndrome as a risk

factor for cataract development: five-year follow-up of lens
opacities in exfoliation syndrome. J Cataract Refract Surg,
2001;27:1992-8.

.Merkur A, Damji KF, Mintsioulis G, et al. Intraocular

pressure decrease after phacoemulsification in patients
with pseudoexfoliation syndrome. J Cataract Refract Surg,
2001;27:528-32.

. Tekcan H, Mangan MS, Imamoglu S, et al. Refractive

Outcomesof Uneventful Cataract Surgery in Pseudoexfoliation
Syndrome and Pseudoexfoliation Glaucoma. Korean J
Ophthalmol, 2022;36:226-35.

Shingleton BJ, Laul A, Nagao K, et al. Effect of
phacoemulsification on intraocular pressure in eyes with
pseudoexfoliation: single-surgeon series. J Cataract Refract
Surg, 2008;34:1834-41.

Gottanka J, Fliigel-Koch C, Martus P, et al. Correlation
of pseudoexfoliative material and optic nerve damage in
pseudoexfoliation syndrome. Invest Ophthalmol Vis Sci,
1997;38:2435-46.

Giir Giingoér S, Akman A, Asena L, et al. Changes in
Anterior Chamber Depth after Phacoemulsification in
Pseudoexfoliative Eyes and their Effect on Accuracy of
Intraocular Lens Power Calculation. Turk J Ophthalmol,
2016;46:255-8.

. Kassos I, Tzamalis A, Dermenoudi M, et al. Ocular parameter

changes after phacoemulsification in pseudoexfoliative eyes:
case-control study. J Cataract Refract Surg, 2022;48:894-9.



J Glau-Cat 2023; 18: 166-173

Tekcan et al. 173

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Ramezani F, Nazarian M, Rezaei L. Intraocular pressure
changes after phacoemulsification in pseudoexfoliation
versus healthy eyes. BMC Ophthalmol, 2021;21:198.

Fallah Tafti MR, Abdollah Beiki H, Mohammadi SF, et al.
Anterior Chamber Depth Change Following Cataract Surgery
in Pseudoexfoliation Syndrome; a Preliminary Study. J
Ophthalmic Vis Res, 2017;12:165-9.

Wegener A, Laser-Junga H. Photography of the anterior
eye segment according to Scheimpflug’s principle: options
and limitations. A review. Clin Experiment Ophthalmol,
2009;37:144-54.

Norrby, S. Sources of error in intraocular lens power
calculation. J Cataract Refract Surg, 2008;34:368-76.

Zhang JJ, Li JQ, Li C, et al. Influence of lens position
as detected by an anterior segment analysis system on
postoperative refraction in cataract surgery. Int J] Ophthalmol,
2021;14:1006-12.

Ugakhan OO, Ozkan M, Kanpolat A. Anterior chamber
parameters measured by the Pentacam CES after uneventful
phacoemulsification in normotensive eyes. Acta Ophthalmol,
2009;87:544-8.

Kim M, Park KH, Kim TW, et al. Changes in anterior
chamber configuration after cataract surgery as measured by
anterior segment optical coherence tomography. Korean J
Ophthalmol, 2011;25:77-83.

Simgek A, Bilgin B, Capkin M, et al. Evaluation of Anterior
Segment Parameter Changes Using the Sirius after Uneventful
Phacoemulsification. Korean J Ophthalmol, 2016;30:251-7.

Teus MA, de Benito-Llopis L. Update on cataract surgery in
exfoliation syndrome. In: Hollo” G, Konstas AGP, editors.
Exfoliation Syndrome and Exfoliative Glaucoma, 2nd edn.
Publicomm Srl. Savona; 2012. p. 129-34.

Dawczynski J, Koenigsdoerffer E, Augsten R, et al. Anterior
segment optical coherence tomography for evaluation of

26.

27.

28.

29.

30.

31.

32.

33.

changes in anterior chamber angle and depth after intraocular
lens implantation in eyes with glaucoma. Eur J Ophthalmol,
2007;17:363-7.

Kim M, Park KH, Kim TW, et al. Anterior chamber
configuration changes after cataract surgery in eyes with
glaucoma. Korean J Ophthalmol, 2012;26:97-103.

Elgin U, Sen E, Simsek T, et al. Early Postoperative Effects of
Cataract Surgery on Anterior Segment Parameters in Primary
Open-Angle Glaucoma and Pseudoexfoliation Glaucoma.
Turk J Ophthalmol, 2016;46:95-8.

Doganay S, Tasar A, Cankaya C, et al. Evaluation of

Pentacam-Scheimpflug imaging of anterior segment
parameters in patients with pseudoexfoliation syndrome and
pseudoexfoliative glaucoma. Clin Exp Optom, 2012;95:218-

22.

Kaygisiz M, Elgin U, Tekin K, et al. Comparison of anterior
segment parameters in patients with pseudoexfoliation
glaucoma, patients with pseudoexfoliation syndrome, and
normal subjects. Arq Bras Oftalmol, 2018;81:110-5.

Tekcan H, Alpogan O, Imamoglu S. Pseudoexfoliation
Glaucoma As A Predictor Of Refractive Surprise After
Uneventful Cataract Surgery. J Glaucoma, 2023 Feb 6.
doi:10.1097/1JG.0000000000002187 [Epub ahead-of-print].

Miiller M, Pawlowicz K, Bohm M, et al. Impact of
Pseudoexfoliative Syndrome on Effective Lens Position,
Anterior Chamber Depth Changes, and Visual Outcome After
Cataract Surgery. Clin Ophthalmol, 2021;15:2867-73.

Manoharan N, Patnaik JL, Bonnell LN, et al. Refractive
outcomes of phacoemulsification cataract surgery in
glaucoma patients. J Cataract Refract Surg, 2018;44:348-54.

Moghimi S, Johari M, Mahmoudi A, et al. Predictors of
intraocular pressure change after phacoemulsification in
patients with pseudoexfoliation syndrome. Br J Ophthalmol,
2017;101:283-9.



	Button 1039: 
	Button 1040: 


