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SUMMARY

Introduction/Objective Pseudoexfoliation (PEX) is an age-related systemic disorder, which can affect
the whole body, as well as the eye. It is characterized by abnormal production and accumulation of
pseudoexfoliative material. When present in the eye, it can cause different difficulties, but most com-
mon are PEX glaucoma (XFG) and intraoperative and postoperative complications of cataract surgeries.
The aim of this study was to determine an incidence of patients with PEX in two different regions of Serbia.
Methods The study included 7451 patients scheduled for cataract surgery in two regions of Serbia. It
was designed as a multicentric, retrospective study with evaluation of the medical records of all patients
who underwent cataract surgery. The study evaluated: incidence of PEX syndrome and PEX glaucoma,
age, and sex of patients, as well as preoperative antiglaucomatous therapy and intraoperative and post-
operative cataract surgery complications.

Results PEX syndrome (XFS)was recorded in 676 patients (407 females and 269 males), while 243 patients
had XFS. It represented 3.26% of patients included in the study. Mean age of XFG patients was 78.1 + 2.1
years with a statistically significant difference (p < 0.05) among incidence of XFG in females compared
to males. Intraoperative and postoperative complications during cataract surgery were significantly
common in patients with PEX (p < 0.05)

Conclusion PEX can complicate cataract surgery, while on the other hand XFG is more difficult to treat
and control than most other glaucomas. Therefore, patients with PEX require special treatment during
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follow-up and treatment.
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INTRODUCTION

Pseudoexfoliation (PEX) syndrome (XFES) is an
age-related systemic disorder [1, 2]. It can be
presented in the whole body, as well as in the
eye [3]. This disease is characterized by abnor-
mal production and accumulation of pseudo-
exfoliative material [4].

The prevalence of the PEX among different
nations and regions is different [5]. It is also
more common after the sixth decade of the life
[6]. Some studies suggested the female predomi-
nation, but the others suggested that of the male.
Certainly, there is no evidence with sex-related
inheritance. The highest incidence linked with
geographical regions is in Scandinavian coun-
tries and Greece (the island of Crete) [7].

Pseudoexfoliative material is made of ab-
normal fibrotic fiber [8]. Histologically those
fibers are very similar to fibrous tissue fibers.
According to some earlier examinations, in-
flammation is the main process in the very
beginning of XFS. Due to inflammation and
accumulation of PEX material in trabecular
meshwork it can cause intraocular pressure
(IOP) rise. That condition is known as pseu-
doexfoliation glaucoma (XFG) [9]. It repre-
sents secondary open-angle glaucoma, usually

recorded in older patients. PEX material can
be deposited in all parts of the eye, with differ-
ent consequences [10]. Those consequences are
very important for every ophthalmologist. The
most important are: XFG and cataract surgery
complications (intraoperative and postopera-
tive) [11]. Detailed ophthalmological examina-
tion is necessary for every ophthalmological
patient, especially elder, to avoid many possible
complications. PEXs are the most commonly
present at iris pupillary margin (Figure 1) and
anterior lens capsule (Figure 2). In the body
PEX is accumulated in visceral organs as well
as in blood vessels [8].

Cataract surgery is one of the most fre-
quently performed operations in all medicine
[12]. The results of cataract surgery are very
important for the patient, for the surgeon, and
for the surroundings.

The aim of this study was to determine an
incidence of patients with PEX in two different
regions of Serbia.

METHODS

The study was designed as a multicentric,
retrospective study with evaluation of the
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Figure 1. Pseudoexfoliations at the iris pupillary margin and anterior
lens capsule

medical records of all patients who underwent cataract
surgery. It was conducted at the Clinic of Ophthalmology,
Zvezdara University Medical Center and the Clinic of
Ophthalmology, Kragujevac University Clinical Center.
It included 7451 patients scheduled for cataract surgery.
The study period was from November 2021 to November
2023. The written informed consent was obtained from all
participants, and the study protocol was approved by the
Ethics Committee of the Kragujevac University Clinical
Center, prior to the onset of the study. The investigation
was conducted in accordance with the principles outlined
in the Declaration of Helsinki and the principles of Good
Clinical Practice.

The authors evaluated: incidence of PEX syndrome and
PEX glaucoma, age, and sex of patients, as well as preop-
erative antiglaucomatous therapy and intraoperative and
postoperative cataract surgery complications. The main
inclusion criterion was the presence of cataract, and with
no exclusion criterions.

In the preoperative preparation of patients, the presence
of ocular and systemic comorbidities, antiglaucoma drugs
was analyzed through the detailed review of the medical
documentation. A detailed ophthalmological examina-
tion was performed for every participant before and after
the cataract surgery. It included: the best corrected visual
acuity, [IOP measurements using Goldmann tonometry, slit
lamp examination in mydriasis, indirect ophthalmoscopy.
Intraocular lens (IOL) power for every patient was calcu-
lated by using SRK/T formula and by using ocular ultra-
sound A and B scan (Compact touch, Lumibird Medical,
Cedex, Lannion, France). The same IOL companies were
used in the both Clinics. The XFG was diagnosed if the
IOP was above 21 mmHg, characteristic glaucoma damage
of optic nerve head and visual field defects were present,
as well as PEX material noticed at iris pupillary margin
and/or lens anterior capsule during slit lamp examination.

The phacoemulsification was performed for all patients
with the same phacoemulsification machine (Stellaris,
Bausch and Lomb, Laval, Canada). The cataract surgery
was done under the topical anesthesia. After perform-
ing paracentesis and central corneal incision, cohesive
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Figure 2. Pseudoexfoliations at the anterior lens capsule

viscoelastic was injected in anterior chamber (AC). Then
continuous capsulorhexis, hydrodissection and nucleus
rotation followed. The nucleus was cracked using “stop and
chop” technique and the remaining cortex was aspirated
using bimanual irrigation and aspiration. After fulfilling
AC and capsular bag with cohesive viscoelastic IOL was
injected. The remaining viscoelastic was aspirated and in-
tracameral solution of cefuroxime (1 mg/ 0.1 ml balanced
salt solution) was injected in AC. In the indicated cases, the
procedure was supplemented by preventive or therapeu-
tic implantation of the capsular tension ring. Combined
eyedrops of dexamethasone and tobramycin (Tobradex®,
Alcon, Vernier-Geneva, Switzerland) were prescribed to
all patients, in the same way. From the first postoperative
day, patients were also applied a local non-steroidal anti-
inflammatory drug (Nevanac®, Alcon, Vernier-Geneva,
Switzerland) in the operated eye for prophylaxis of cystoid
macular oedema. The patient was then followed up by an
external ophthalmologist. The presence of any intraopera-
tive and postoperative complications was recorded.

IBM SPSS Statistics for Windows, Version 22.0. (IBM
Corp., Armonk, NY, USA) was used for statistical analysis.
According to the normality of distribution, paired t-test, %,
Mann-Whitney test was used in analysis of the incidence
of XFS, XFG, comorbidities, number of antiglaucomatous
drugs, intra and postoperative complications, as well as
patients’ age and sex. Values p < 0.05 and p < 0.001 were
considered to be statistically significant.

RESULTS

The mean patients’ age was 71.4 * 2.3 years (median 72,
range 53-91 years). According to the age of patients, most
of them were in a range from 61 to 80 years old (5301 pa-
tients) (Figure 3). In total, 3558 males and 3883 females
participated in the study. No statistical significance was
noticed between the sexes (p < 0.05).

XFS was recorded in 676 patients. It represents 9.07%
of all the patients who participated in the study. Among
them, 407 were females and 269 were males (Figure 4).
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Table 1. The incidence of intraoperative complications
) i PEX patients | NO PEX patients | .. .. 19 and trabeculectomy in five patients during
Intraoperative complications Significance
number (%) number (%) the study.
Poor mydriasis 122 (18.04) 655 (9.66) p=0.023* Intraoperative complications including
Posterior capsule rupture 55(8.13) 181(2.67) p=0.017* poor mydriasis (less than 5 mm), posterior
Zonular dehiscence 71(10.5) 273 (4.02) p=0.014* capsule rupture, zonular dehiscence, capsular
%gls:rlmi;:iir:mn rng 23 (3.4) 171 (2.52) p = 0.003* tension ring implantation were significantly
fi in PEX pati Table 1).
Intraoperative miosis 103 (15.23) 195 (2.87) p=0.001* more o ten. presenteé 1n' patients ( able )
ctatisticall - Postoperative complications also occurred more
*Statistically significan . . .
PEX — pseugoe?(fo”ation commonly in patients with PEXs (Table 2).
Table 2. The incidence of postoperative complications
Postoperative complications | PEX patients | NO PEX patients | Significance DISCUSSION
number (%) number (%)
Corneal edema 116 (17.15) 652(9.62) p=0.037* Senile cataract is the blurring of the lens after the
Intraocular lense decentration | 52 (7.69) 344 (5.07) p =0.055 age of 65 [13]. Its development can be in rela-
Anterior chamber 118 (17.45) 477 (7.04) p=0017* tion to different conditions in the eye, and in the
inflammation .
: body, as well. Our results also indicate that older
Retinal detachment 21(3.10) 269 (3.97) p =0.068 1 . it lati ith cat ¢
re in iti rrelation wi I
Cystoid macular edema 43 (6.36) 143 (2.11) p =0.009* people are In positive correlation w catarac

*Statistically significant
PEX - pseudoexfoliation

Statistically significant difference was measured between
sexes in XFS patients (p < 0.001). The mean age of XFS
patients was 77.5 + 3.4 years (median 74, range 58-90
years).

We recorded 243 patients with XFG, which represents
3.26% of patients who were included in the study. Mean
age of XFG patients was 78.1 £ 2.1 years (median 73, range
53-88 years). There was a statistically significant difference
(p < 0.05) among incidence of XFG in females (n = 157)
compared to males (n = 86). The mean number of the used
antiglaucomatous drugs in XFG patients was 2.2 + 0.7.
No statistical significance was measured in the number of
used antiglaucomatous drugs depending on patients’ sex
(p > 0.05). From these 243 XFG patients, 219 managed to
successfully treat glaucoma using antiglaucomatous drugs,
while argon laser trabeuloplasty (ALTP) was performed in

‘ DOI: https://doi.org/10.2298/SARH231212012S

incidence, with no statistical significancy with
sex predomination.

Cataract surgery is the only effective way
of its treatment [13]. Phacoemulsification is
the most performed method for cataract surgery [14].
Ultrasound energy is used to emulsify and aspirate the
crystalline lens in the eye through the small corneal inci-
sion. For good results some precursors must be fulfilled:
dilated pupils, stability of the iridolental diaphragm, man-
ual dexterity, and the experience of the surgeon [15].

Our study established that PEX presentation in our
group of patients was 9.07%. This result is the similar as
in the other studies [16, 17], where incidence in studies
ranges from 4% to 10%. We must notice that it is not same
if the incidence is 4% or 10%, because for surgeon it is very
important to be beware during and after surgery if PEX
material is presented in the eye. According to our results,
older female patients were more common. This result is in
accordance with the earlier studies [10, 18]. It was also very
important to notice that mean age of patients with PEX was
higher in comparison to patients without PEX. According
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to these findings, some suggestions to ophthalmologists
are to pay attention to older female patients, recruited for
cataract surgery.

Dilated pupils can be reached, using combined installa-
tion of mydriatic eye drops: tropicamide, phenylephrine,
or homatropine. In some cases, it is demanded to prescribe
the use of non-steroidal anti-inflammatory drug eyedrops
preoperative to reach and maintain dilated pupils [19].
Patients with uveitic, diabetic, or traumatic cataract, pa-
tients with PEX deposits or patients which are using tam-
sulosin is very difficult to reach good dilated pupils [20]. In
that case, cataract surgery becomes very complicated, and
needs an experienced surgeon or the use of some intraop-
erative devices to get dilated pupils (ring) [21].

Stability of the iridolental diaphragm is also very impor-
tant because of the zonula’s weakness, which provokes very
serious complications during and after the phacoemulsi-
fication surgery [22]. This condition is very often related
to PEX deposits in the eye. PEX deposits in the eye pre-
dict harder nuclear form of the cataract. Dense and hard
cataracts are related to a greater number of intraoperative
complications [23]. An increased incidence of PEX patients
in our study could be the consequence of increased referral
of these patients from private to state clinics, due to higher
complications rate during cataract surgery.

Based on the facts above, PEX presentation in the eye is
very important for every phacoemulsification surgeon. In
order to avoid difficult intra and postoperative complica-
tions, detailed clinical examination of every eye of patients
must be performed [12].

Earlier investigations suggested that some PEX depos-
its were not recorded because of the poor dilated pupils
[24]. During the surgery, PEX can be detected using the
capsular stain.

In the literature, complications of cataract surgery in
PEX patients are more common than in patients without
PEX. The most common intraoperative complications of
the phacoemulsification surgery in patients with PEX are:
posterior capsule rupture, vitreous body loss, zonula dehis-
cence, intraoperative miosis; postoperative complications
are: cystoid macular edema, nuclear fragment dislocation,
posterior lens capsule opacification, corneal edema, retinal
detachment, AC inflammation and hyphema, as well as
IOL decentration [25].

Our study established that older patients had more
frequent PEX. It seems to be in correlation with earlier
epidemiological non-experimental studies. Oxidative stress
which is increased in older age is the main cause of PEX
production [26]. It induces inflammation and initiates the
production of fibrous tissue [9, 27]. Increased production
and accumulation of some abnormal fibrous fibers in the
anterior segment of the eye result as PEX deposits in the
all parts of the eye [4]. PEX material deposits in the iri-
docorneal angle, and in the retinal vessels, which make
conditions to provoke XFG development [3]. According to
our findings, approximately 3% of our patients had XFG.
Considering that this type of glaucoma is very hard to treat
and control, and that it has advanced damage of the retinal
nerve fiber layer we have to pay more attention to making
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the decision for the cataract surgery. Some earlier studies
suggested that IOP can be reduced after phacoemulsifi-
cation surgery in patients with XFG [28]. Personalized,
patient and detailed approach to every patient with PEX
is demanded.

Every patient, which comes for cataract surgery, must
be undergo a detailed ophthalmological examination, to
determine PEX presence in anterior segment of the eye.
That finding will help the surgeon to make good choice
and strategy for future surgery.

Pseudoexfoliative material is one of the risk factors for
XFG. XFG treatment demands highly intensive antiglau-
comatous therapeutic approach, because of its unpredict-
able course of the disease. Using antiglaucomatous drugs
with preservative provokes ocular surface changes, and can
have impact on the IOL calculation, as well as on corneal
clearness during the surgery [29]. Also, PEX material in
lamina cribrosa of the optic nerve head and in the retinal
vessels make good predisposition for the glaucoma disease
progression. Phacoemulsification surgery must be done
very carefully without fast IOP oscillations. On the other
hand, it is helpful to know that IOP can be decreased and
well controlled after phacoemulsification surgery, up to a
year after the surgery. PEX material is associated with a
deceased number of corneal endothelial cells which in-
crease the risk for development of postoperative corneal
edema [30]. So, it is very important to use as less as pos-
sible ultrasound energy during phacoemulsification as well
as to inject dispersive viscoelastic in AC to protect corneal
endothelial layer. Also, surgeon would have to consider the
possibility to do phacoemulsification surgery in earlier
stages of the cataract development, because of the lower
ultrasound energy for lens emulsification.

Every surgery has complications. Phacoemulsification
surgery complications are divided into: intraoperative and
postoperative [25]. Our results indicated that intraopera-
tive complications were statistically significantly increased
compared to patients without PEX. Surgery plan, good
technique and some devices must be well considered be-
fore the surgery.

Postoperative complications are in relation with PEX
presentation, and in surgery process. Inflammation was
more commonly described in patients with PEX in com-
parison to with patients without PEX (PEX pathophysiol-
ogy) [9]. Good manipulation during surgery and preopera-
tive preparation for it are very important in order to avoid
inflammation of the eye.

Postoperative capsular opacification was statistically
significant more commonly in patients with PEX in com-
parison to patients without PEX. Some studies also noticed
that capsular opacification is more common in patients
with PEX because those patients are more susceptible to
inflammable postoperative and fibrous reactions [24].

CONSLUSION

Phacoemulsification has improved cataract surgery in
all aspects, but still, this technique is not without risks.
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Patients with PEX had more frequent occurrence of in-
traoperative and postoperative complications which can
disrupt the final outcome of the surgery and patient’s sat-
isfaction. XFQG is difficult to control and treat. All these
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Mupocnas CramenkoBuh'?, TatjaHa LLlapeHau-Bynosuh*#, Henap Metposuh3#, JoBaHa CpejoBuh#, KatapuHa hynnh34, Mapko

Monosuh', NBaHa Togoposuh', AywaH TogopoBuh**

'YHBEP3NTETCKM KNMHYKO-60MHMYKM LieHTap ,3Be3fapa’, beorpag, Cpbuja;

2YHneep3uTet y beorpaay, OakynTeT 3a cneuwjanty eaykauujy u pexabunutauujy, beorpag, Cpbuja;
YHNBEP3UTETCKU KNUHUYKM LieHTap ,KparyjeBal’, KnuHika 3a odtanmonorujy, Kparyjesau, Cpbuja;
*YHuBep3uTteT y Kparyjesuy, Gakyntet MegnumnHCKUX HayKa, Katefpa 3a opranmonorujy, Cpbuja

CAXETAK

YBopa/Linm MNceynoekcdonmjaumje cy cnctemckn nopemehaj
noBe3aH ca ro1Hama, Koju MoXe yTuLaT/ Ha Lieno Teno, anu
1 oKo. KapakTepuiue ra abHopmasHa NPOV3BOAHa 1 aKymyia-
umja nceynoekcdonmjatBHor matepmjana. Kaga je npucytaH y
OKY, MOXe 113a3BaTun pa3nunumTte notelkohe, anu Hajuyewwhe cy
nceynoekcGonmaLmoH raykom 1 MHTpaonepaTuBHe 1 NocT-
onepaTMBHe KOMMMKaLmje onepaymja Katapakre.

Linmb oBor nctpaxmsatba 610 je Aa ce yTBpAW yYecTanoct
obonenux of nceypoekcoonmjauuje y ABa pasnnymta perno-
Ha Cpbuje.

MeTtope Ctyauja je obyxsaTtuna 7451 naumjeHTa 3akasaHor
3a onepauujy KatapakTte y aBa perrioHa Cpbuje. 3ammirbe-
Ha je Kao MyNTULLEHTPUYHA, PeTPOCNeKTUBHA CTyAMja ca
eBanyaunjoMm MeAnLMHCKe JOKYMeHTaLmje CBMX NaLmjeHaTa
Koju cy 6vnm noaBpruyTy onepauuju katapakrte. Cryguja je
npoLeHuna yyecTanocT nceyfoekchonujaTmBHOr CMHAPOMA
1 nceypoekcdonujaTyBHON Flaykoma, CTapocT 1 NoJ nawuje-
HaTa, Kao 1 MpeonepaTUBHY aHTUIayKOMaTO3Hy Tepanujy 1
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KOMMIMKaLmje MHTpaonepaTBHe 1 MOCTOMEepaTNBHE onepa-
Lnje KaTapakre.

Pesyntatm MNceynoekcdonunjatBHn cMHAPOM 3abenexeH
je kop 676 naumjeHata (407 xeHa 1 269 mMyLiKapaua), oK Cy
243 bonecHvKa nmana nceygoekcdonmjatusHu rnaykom. O6y-
XBaTuo je 3,26% naumjeHata yKibyuyeHux y ctyaujy. lMpoceyHa
CTapoCT NaumjeHata ca nceyfoekcGonnjaTMBHNM rayKoMoMm
6vna je 78,1 + 2,1 roamHa ca CTaTUCTUYKY 3HAYajHOM Pa3NKoM
(p < 0,05) n3mehy MHUMAEHLMje KOA XeHa Yy OAHOCY Ha MyLLKap-
Le. ViHTpaonepaTtrBHe 1 nocTonepaTuBHe KOMM/MKaLmje TOKOM
onepavyje KaTapakTe bune cy 3HauajHO YecTe KO naumjeHaTa
ca nceypoekcdonujauujama (p < 0,05).

3akmyuak [ceygoekchonmjauuje mory fia 3akoMmvKyjy one-
pauwjy KaTapakTe, OK je C Apyre cTpaHe nceypoekcdonmjatms-
HW rIayKOM TeXMU 3a Nieyetbe 1 KOHTpony of BehuHe apyrux
rnaykoma. 360r Tora nawmjeHTy ca nceygoekcdonujaymnjama
3axTeBajy noce6aH TpeTMaH TOKoM npahema 1 nevetsa.
KmbyuHe peun: nceynoekcdonujatmeHmn CHapom; Gakoemysi-
3ndurKalmja; nceyaoekchonmjaTMBHN rnaykom
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