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Intraoperative and postoperative complications
of phacoemulsification in cataract eyes with
pseudoexfoliation syndrome

Aleksandar Veselinovi¢, Marija Cvetanovi¢, Zoran Milo3evi¢, Dragan Veselinovic
Nis Clinical Center, University Eye Clinic, Ni3, Serbia

Introduction/Objective Pseudoexfoliation syndrome (PEX) is an age-related systemic disorder charac-
terized by deposition of fibrillary white flaky material mainly on the lens capsule, corneal endothelium,
zonules, ciliary body, iris, and pupillary margin. Zonular weakness progressively increases along with the
hardness of the lens, patient’s age, and the presence of glaucoma.

The objective of the study is to compare the intraoperative and postoperative complications of phaco-
emulsification in cataract eyes with PEX with cataract eyes without PEX.

Methods The study enrolled 300 eyes with consequently operated senile cataract and PEX and 300
consequently operated eyes with cataract without PEX who underwent phacoemulsification performed
by one experienced surgeon (single-surgeon series). A complete ophthalmological examination of all
patients was performed preoperatively, as well as on the first, seventh, and 180th day postoperatively.

Results Significant statistical differences between the observed groups were the following: patients
with PXF were older (74.2 + 8; range 56-82 years vs. 68.1 + 9.6; range 56-79 years), had smaller pupil
diameter, and higher intraocular pressure (IOP) preoperatively (16.1 + 4.1 vs. 13.8 + 3.7 mmHg). There
were no differences between the groups regarding intraoperative complications. Early postoperative
complications were a significant rise of IOP (33 vs. six patients; p < 0.001), more frequent postoperative
corneal edema (36 vs. 21 patients; p < 0.036), and anterior chamber inflammation (17 vs. seven patients;
p < 0.037) in the PEX group, comparing to the control group. The significant late postoperative complica-
tion was elevated IOP (24 vs. five patients; p < 0.0002) in patients with PEX.

Conclusion In the hands of an experienced and careful surgeon, phacoemulsification is a safe and ben-
eficial surgery to treat cataract with associated pseudoexfoliation. The greatest problem a surgeon faces
is a narrow pupil and zonule instability, and difficulty in recognizing eyes that are particularly at risks,
such as those having glaucoma and phacodonesis.
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INTRODUCTION

Pseudoexfoliation syndrome (PEX) is an age-
related systemic disorder characterized by
the presence of fibrillar material that targets
all ocular tissue such as lens and iris pigment
epithelium, lens capsule, ciliary body, zonules,
corneal endothelium, and iris, but it also in-
volves organs other than the eye [1, 2]. Whitish
dusty deposits (fibrillary residue) can be ob-
served on the anterior lens capsule, pupillary
margin, corneal endothelium, along Schwalbe’s
line and trabecular meshwork, on the zonules,
and vitreous body. Although understanding
of this disease has increased considerably, the
exact etiology and the structure of the pseudo-
exfoliative material is still unknown. [3]. It may
be a generalized disorder involving abnormal
production or turnover of extracellular matrix
in the basement membrane [1, 3]. Patients with
PEX demonstrated significantly higher zinc
and copper levels in aqueous humor; higher
copper content in lenses, as well as higher levels
of iron and copper in serum were significantly
increased in PEX group compared to cataract
patients without PEX [4]. There are some re-

ports indicating that infrared radiation contrib-
utes to capsular delamination [5].

It has been believed for many years that cata-
ract surgery in patients with PEX carries an in-
creased risk of intraoperative and postoperative
complications, thus requiring additional cau-
tion and presenting a challenge to the surgeon,
especially when extracapsular cataract surgery
was performed [6]. Some authors reported a
lower rate of intraoperative and postoperative
complications when comparing outcome of a
modern phacoemulsification with the extracap-
sular cataract extraction technique [7, 8]

As phacoemulsification surgical technique
using ultrasound technology has been the most
commonly performed cataract procedure in re-
cent years, the results of this method in patients
with PEX have been the subject of many stud-
ies. The reports of authors on the incidence of
intraoperative and postoperative complications
in the eyes with PEX are rather controversial.
A few studies that analyzed the results after
phacoemulsification cataract surgery indicate
that during the surgery certain problems oc-
cur due to poorly dilated pupils, weak zonulae,
and fragile anterior lens capsule, resulting in
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increased percentage of complications in these eyes [8, 9,
10]. A few recent studies show that phacoemulsification
cataract surgery in patients with PXF is a more compli-
cated surgery compared to cataract surgery in a non-PEX
eye, but if performed by an experienced surgeon it does
not present a significantly higher risk for patients [11, 12].

The aim of this study is to compare the intraoperative
and postoperative complications of phacoemulsification
in cataract eyes with PEX syndrome with cataract eyes
without PEX.

METHODS

In total, 600 eyes with senile cataract that underwent
phacoemulsification with implantation of intraocular
lenses were included in this study. Patients were divided
into two groups: the first group was the group with se-
nile cataract and PEX (300 eyes), and the second, control
group (300 eyes), were senile cataract patients without
PEX. Phacoemulsification was performed by one surgeon
in the period from May 2005 to January 2011 at the Oph-
thalmology Clinic of the Ni§ Clinical Center.

Exclusion criteria were traumatic cataract, high values
of IOP in patients requiring a previous antiglaucomatous
surgery, uncontrolled diabetes and acute cardiovascular
events (hypertension resistant to therapy, arrhythmia etc.).
The complete ophthalmologic examination was done pre-
operatively, on the first and the seventh day, as well as six
months after the cataract surgery.

All the surgeries were performed using the Millennium
apparatus (Bausch & Lomb, Bridgewater, NJ, USA) with
“burst” mode and implantation of hydrophilic acrylic flex-
ible lenses. Local peribulbar anesthesia was performed in
all the patients, with corneal incision of 3 mm and appli-
cation of cohesive viscoelastic for performing continuous
capsulorhexis.

Student’s t-test and x? test were used for statistical analy-
sis of clinical demographic characteristics and frequency
of operative complications.

RESULTS

Phacoemulsification was performed in 600 eyes with se-
nile cataract. The group of patients with PEX comprised
180 female and 120 male patients with mean age of 74.2
* 8 years (range of 56-82 years), and the control group of
patients with senile cataract without PEX included 170
female and 130 male patients with mean age of 68.1 £ 9.6
years (range of 56-79 years). The patients in the group
with cataract associated with PEX were significantly older
in comparison to the control group (p < 0.01), but there is
no difference in sex distribution (p < 0.793).

Pupil diameter and intraocular pressure (IOP) were
measured preoperatively. No patients had phacodonesis
or lens dislocation, which are parameters that could affect
surgery outcome. Patient in the control group preopera-
tively demonstrated lower IOP and larger pupil diameter,
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Table 1. Preoperative clinical findings in cataract patients with and

without PEX
Clinical Senile cataract Senile cataract
findings with PEX without PEX p-value
9 (n =300 eyes) (n =300 eyes)
IOP (mmHg) 16.1 £ 4.1 13.8+3.7 <0.001*
Pupil diameter’ 105 (35%) 38 (12.6%) <0.001*
Elevated IOP 30 (10%) 14 (4.7%) <0.012*

PEX - pseudoexfoliation syndrome; IOP - intraocular pressure;

' Considered to be 5 mm

Table 2. Intraoperative complications in cataract patients with and
without PEX who underwent phacoemulsification

Senile cataract | Senile cataract
Complications with PEX without PEX | p-value
(n=300eyes) | (n=300eyes)
Incomplete 9 (3%) 3(1%) 0.080
capsulorhexis
Posterior capsule 3 (1%) 1(0.35%) 0315
rupture
Zonular rupture 3 (1%) 2(0.7%) 0.563
Vitreous body 3(1%) 1(035%) | 0315
prolapse
Hyphema 1(0.35%) 0 (0%) 0316
Residual lens masses 3 (1%) 1(0.35%) 0.315

PEX - pseudoexfoliation syndrome

Table 3. Early postoperative complications in cataract patients with
and without PEX who underwent phacoemulsification (seventh day
postoperatively)

Senile cataract | Senile cataract
Complications with PEX without PEX p-value
(n =300 eyes) (n =300 eyes)
Corneal edema 36 (12%) 21 (7%) 0.036*
Elevated IOP 33 (11%) 6 (2%) <0.001*
Anterior chamber 17 (5.7%) 733%) | 0037*
inflammation
Fibrinous exudation 5(1.7%) 3(1%) 0.476
Hyphema 2(0.7%) 0 (0%) 0.156
Lens dislocation 3(1.0%) 0 (0%) 0.082
Cystoid macular 5(1.7%) 2(0.7%) 0.254
edema

PEX - pseudoexfoliation syndrome; IOP — intraocular pressure

which was a significant difference comparing to the senile
cataract group with PEX, who had statistically significantly
higher frequency of elevated IOP (> 22 mmHg), as shown
in Table 1.

Table 2 lists intraoperative complications in both
groups. As it has been shown, there is no statistically sig-
nificant difference between observed groups regarding
incomplete capsulorhexis, zonular rupture, and vitreous
body prolapsed. Anterior chamber lens implantation was
performed on all patients with posterior capsule rupture.

The patients were postoperatively followed up for six
months. Detailed findings are shown in Tables 3 and 4,
presenting early and late postoperative complications (on
the seventh and 180th postoperative day).

As it has been shown in Table 3, patients with PEX
demonstrated significant rise of IOP and more frequent
postoperative corneal edema and anterior chamber in-
flammation compared to the control group in the early
postoperative period.
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Table 4. Late postoperative complications in cataract patients with
and without PEX who underwent phacoemulsification (180th day
postoperatively)

Senile cataract | Senile cataract
Complications with PEX without PEX | p-value
(n =300 eyes) (n=300 eyes)
Postoperative o o
keratopathy 2(0.7%) 1(0.35%) 0.562
Elevated IOP 24 (8%) 5(1.7%) 0.0002*
Lens dislocation 3 (1%) 0 (0%) 0.082
Posterior capsule 7 (2.3%) 5(1.7%) 0.559
opacification
Anterior capsular 2(0.7%) 0 (0%) 0.156
constriction
Macular edema 1(0.3%) 0 (0%) 0.316

PEX - pseudoexfoliation syndrome; IOP - intraocular pressure

Six months after surgery it was found that 24 patients
in the PEX group still had glaucoma, but the number was
significantly reduced (p < 0.01) in comparison to preopera-
tive findings (n = 30 patients), as shown in Table 4.

DISCUSSION

Patients with pseudoexfoliation syndrome were signifi-
cantly older, had smaller pupil diameter and higher IOP
than controls. These findings are similar to recently pub-
lished study results [13]. Out of 300 patients with cataract
and pseudoexfoliation syndrome, 30 (10%) had capsular
glaucoma, which is statistically significantly more frequent
than in controls. Mean values of IOP were higher in the
group with PEX, which correlates with results from other
studies and at the same time justifies the attitudes that
strategies should be directed at reducing IOP with medi-
cal therapy in patients with elevated IOP in preoperative
management treatment.

In 105 patients with cataract and pseudoexfoliation,
pupils were less than 5 mm in diameter despite admin-
istration of two mydriatics, which imposes a significant
problem to the surgeon because it makes the properly sized
capsulorhexis more difficult to perform. Apart from the
problems concerning capsulorhexis performance, other
phases of the surgery are also challenging, considering the
tendency of subsequent narrowing of the pupil during the
surgery.

In practice, small-sized pupils can be enlarged by high-
density viscoelastic agents to perform viscomydriasis, as
well as by the use of iris retractors, in order to perform
properly sized capsulorhexis. A very important stage in
performing ultrasound cataract surgery is continuous
curvilinear capsulorhexis, which has been considered to
be of great importance, especially in eyes with pseudoex-
foliation, zonule laxity, and anterior capsule fragility. In
these patients, irregular capsulorhexes and uncontrolled
anterior capsule tears that may compromise surgery course
have often been described. We performed anterior capsule
staining in most patients and achieved significantly better
visualization, enabling the surgeon to work more safely
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and comfortably. Nevertheless, 3% of patients with PEX
had incomplete capsulorhexis, which is slightly higher
incidence in comparison to the controls. Posterior cap-
sule rupture occurred during lens chopping and anterior
chamber intraocular lens was implanted in three cases with
PEX and in one case without it. Wong et al. [14] reported
similar experience in senile cataract eyes with true exfolia-
tive syndrome.

Zonular weakness or laxity is one of important features
in patients with PEX, requiring extreme caution and preci-
sion during the procedure. In our group of patients with
pseudoexfoliation and cataract, there were no cases of zo-
nular dialysis preoperatively, while three patients mani-
fested zonular weakness during the surgery. All the patients
underwent “burst” technique for phacoemulsification, our
preferred technique over the “pulse” mode, which means
less ultrasound energy use. It is recommended to use ad-
junctive pupil and zonule support devices [15]. Anterior
capsular snap over the capsulorhexis edge has been de-
scribed as a sign of zonular dehiscence and instability [16].

It is of extreme importance to minimize the risk of zo-
nular dialysis occurrence during emulsification of the lens
nucleus, which can be characterized by a greater degree of
hardness in some cases. On most of the patients we used
the “Phaco quick” technique (85%), “stop and chop” tech-
nique in 15%, and “divide and conquer” technique in 5%
of cases. The preference was given to the technique that
enables faster and more effective nuclear fragmentation,
but, ultimately, the recommended technique is the one the
surgeon is most comfortable with.

In the phase of viscoelastic aspiration it is extremely im-
portant to completely remove viscoelastic substance used
in the previous phase of lens implantation since even small
residue may result in transitory elevation of IOP.

Early postoperative complications most commonly in-
clude postoperative corneal edema and transitory ocular
inflammation signs. Zhang and Saheb [17] reported that
endothelial cell density is lower in cataract patients with
PEX preoperatively, and corneal cell loss is greater post-
operatively. They also reported that there is a transient
increase in central corneal thickness after cataract surgery
in eyes with PEX, as opposed to eyes without PEX.

Lens dislocation and anterior capsular constriction
more commonly occur in patients with pseudoexfolia-
tion mostly as the consequence of frequent postoperative
inflammation and a smaller capsulorhexis resulting from
the narrow pupil.

IOP control in the early postoperative period seems to
be important in patients with PEX who underwent cata-
ract surgery [18]. It was shown that a long-term reduc-
tion in mean IOP occurred in PEX eyes with and without
glaucoma preoperatively, suggesting a protective effect of
phacoemulsification on IOP in these eyes [19]. Also, pre-
operative diagnosis of glaucoma seems to be the only factor
to affect the higher postoperative IOP [20]. There were no
differences in complications between eyes with PEX and
eyes without PEX [21].
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CONCLUSION

In our experience, phacoemulsification method can be
safely performed in cataract patients with PEX. It is a chal-
lenging surgery, but careful preoperative planning and
intraoperative care can ensure a successful outcome and
safe procedure. Concerning the numerous complications
that may occur in these patients, we did not face severe
intraoperative complications apart from certain problems
in performing capsulorhexis.

REFERENCES

1. Schumacher S, Schlotzer-Schrehardt U, Martus P, Lang W, Naumann
GO. Pseudoexfoliation syndrome and aneurysms of the abdominal
aorta. Lancet. 2001; 357:359-60.

2. Andrikopoulos GK, Mela EK, Georgakopoulos CD, Papadopoulos
GE, Damelou AN, Alexopoulos DK, et al. Pseudoexfoliation
syndrome prevalence in Greek patients with cataract and its
association to glaucoma and coronary artery disease. Eye. 2009;
23:442-7.

3. American Academy of Ophthalmology. Pseudoexfoliation
syndrome. Available at http://eyewiki.aao.org/Pseudoexfoliation
Syndrome (visited on May 5, 2016).

4. Cumurcu T, Mendil D, Etikan I. Levels of zing, iron, and copper in
patients with pseudoexfoliative cataract. Eur J Ophthalmol. 2006;
16:548-53.

5. Alodhayb S, Edward DP. Combined true and pseudoexfoliation in
a Saudi patient with co-existing cataract and glaucoma. Saudi J
Ophthalmol. 2014; 28:335-7.

6. Guzek JP, Holm M, Cotter JB, Cameron JA, Rademaker WJ, Wissinger
DH, et al. Risk factors for intraoperative complications in 1000
extracapsular cataract cases. Ophthalmology. 1987; 94:461-6.

7. Laurell CG, Zetterstrom C, Philipson B, Syren-Nordqvist S.
Randomized study of the blood-aqueous barrier reaction after
phacoemulsification and extracapsular cataract extraction. Acta
Ophthalmol Scand. 1998; 76:573-8.

8. Katsimpris JM, Petropoulos IK, Apostolakis K, Feretis D. Comparing
phacoemulsification and extracapsular cataract extraction in eyes
with pseudoexfoliation syndrome, small pupil, and phacodonesis.
Klin Monbl Augenheilkd. 2004; 221:328-33.

9. Masket S, Osher RH. Late complications with intraocular lens
dislocation after capsulorhexis in pseudoexfoliation syndrome. J
Cataract Refract Surg. 2002; 28:1481-4.

10. Lorente R, de Rojah V, Vazquez de PP, Moreno C, Landaluce ML,
Dominguez R, et al. Management of late spontaneous in-the-bag
intraocular lens dislocation: Retrospective analysis of 45 cases. J
Cataract Refract Surg. 2010; 36:1270-82.

11. Shingleton BJ, Heltzer J, O'Donoghue MW. Outcomes
of phacoemulsification in patients with and without

Srp Arh Celok Lek. 2017 Mar-Apr;145(3-4):124-128

By understanding all the specific ocular features in pa-
tients with pseudoexfoliation, proper preoperative prepara-
tion, application of suitable technique, and surgeon’s experi-
ence, the optimal outcome can be achieved in patients with
senile cataract and PEX. Postoperative one-month follow-up
period is of great importance to timely prevent and observe
possible complications such as assess endothelial cell func-
tion, glaucoma screening, etc. The risks associated with
cataract surgery in a PEX patient can be minimized with a
proper preoperative, intraoperative, and postoperative care.

pseudoexfoliation syndrome. J Cataract Refract Surg. 2003;
29:1080-6

12. Hyams M, Mathalone N, Herskovitz M, Hod Y, Israeli D, Geyer O.
Intraoperative complications of phacoemulsification in eyes with
and without pseudoexfoliation. J Cataract Refract Surg. 2005;
31:1002-5.

13. Sufi AR, Singh T, Mufti AA, Rather MH. Outcome of
phacoemulsification in patients with and without
Pseudoexfoliation syndrome in Kashmir. BMC Ophthalmol. 2012;
12:13.

14. Wong AL, Chan TC, Fong AH, Lam BN, Yuen HK. Clinical
characteristics and surgical outcomes of phacoemulsification in
true exfoliation syndrome. J Cataract Refract Surg. 2014; 40:82-6.

15. Shingleton BJ, Crandall AS, Ahmed Il. Pseudoexfoliation and the
cataract surgeon: preoperative, intraoperative, and postoperative
issues related to intraocular pressure, cataract, and intraocular
lenses. J Cataract Refract Surg. 2009; 35:1101-20.

16. McAlister CN, Ahmed Il. Anterior capsular snap: new sign of zonular
dehiscence and instability. J Cataract Refract Surg. 2014; 40:1740-2.

17. Zhang AY, Saheb H. Surgical approach to the pseudoexfoliative
cataract. Int Ophthalmol Clin. 2014; 54:85-96.

18. Altan-Yaycioglu R, Canan H, Pelit A, Akova YA. Intraocular pressure
after phacoemulsification in eyes with pseudoexfoliation. J Cataract
Refract Surg. 2009; 35:952-4.

19. Shingleton BJ, Laul A, Nagao K, Wolff B, O'Donoghue M, Eagan E,
et al. Effect of phacoemulsification on intraocular pressure in eyes
with pseudoexfoliation: single-surgeon series. J Cataract Refract
Surg. 2008; 34:1834-41.

20. Coban-Karatas M, Sizmaz S, Altan-Yaycioglu R, Canan H,

Akova YA. Risk factors for intraocular pressure rise following
phacoemulsification. Indian J Ophthalmol. 2013; 61:115-8.

21. Shingleton BJ, Nguyen BK, Eagan EF, Nagao K, O'Donoghue MW.
Outcomes of phacoemulsification in fellow eyes of patients with
unilateral pseudoexfoliation: single-surgeon series. J Cataract
Refract Surg. 2008; 34:274-9.

www.srpskiarhiv.rs



128

Veselinovic A. et al.

OnepaTtuBHe U nocTonepaTMBHe KoMNAuKaumje ¢akoemynsudukauymje Koa
nayujeHaTta ca KaTapaktom u nceyaoekcponmjauMoHum CUHAPOMOM

Anekcangap BecenuHosuh, Mapuja LiBetaHosuh, 3opaH Munoweswh, JparaH BecennHosuh

KnuHnukm yeHtap Huw, YHuBep3nTeTcKa ouHa KnHnKa, Hiw, Cpbuja

CAXETAK

YBop/Lnmn Mceynoekcponujaumonn curppom (MEC) npeactasba
cncTemcky nopemehaj Koju ce jaBrba y cTapujem »1MBOTHOM [0y
a KapaKTepyLLe ce Haclarama JbycnacTor Matepujana Ha npefHoj
Kancynm couvBa, eHA0TeNy poXHaye, yKULy, 30Hynama, -
NnjapHOM Teny, upu1cy v nynunapHom py6y. MporpecrisHa ciaboct
30Hyna 3ajeAHo ca Behom TBpAONOM OYHOT COUVBa, CTAPOCT 1
NpuCcycTBO rnaykoma cy yelwhn koa naumjeHata ca MNEC-om.
Linmb pafa je ynopeanTu onepaTtriBHe 1 MOCTOMEpaTUBHE KOM-
nnvkauuje pakoemynsndukalmje Kog nalyjeHaTa ca Katapak-
ToM Koju nmajy MECy ogHocy Ha oHe Koju Hemajy TNMEC.
Metopge Cryauja je obyxBaTunia 300 y3acTOMHO OneprcaHnx
0uujy ca ceHMnHoMm KatapakTtom 1 NMEC-om 1 300 y3acTonHo
onepucaHnx ounjy ca CEHUIHOM KaTapaktom 6e3 MEC-a Koju
Cy orepucanu KatapakTty pakoemynsnprkaLlmjom of cTpaHe
jegHor xupypra. CBUM nayujeHTMa je paheH komnneTaH od-
TaJIMOJIOLLKM MPernef npeonepaTnBHo, NpBor, ceamor 1 180.
[aHa nocne onepauuije.

Pe3yntaTtu 3HauajHa cTaTMCTMUKa pa3nnka n3mehy nocmatpa-
HUX rpyna npeonepaTuBHO je noctojana y cnepehem: 6onec-
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Huum ca MEC-om cy 6unu ctapuju (74,2 + 8,0, pacnoH 56-82
roAvHa; Tj. 68,1 £ 9,6, pacnoH 56-79 rofuHa), UManu cy Mamm
AvjameTap nynunie v BALWK MHTPAoKynapHu nputuncak (MOr,
16.1 £4.11j. 13,8 £ 3,7 mmHg). Y ToKy onepauuje Huje 61no 3Ha-
YajHMX pa3nnKka y BPCTV KoMnavkauuja. PaHe noctonepaTtmeHe
Komnnukauuje cy bune: 3HauajaH pact OTMM-a (33 7). wect 60-
NecHUKa; p < 0,001), yewhu Hana3 KopHeanHor egema (36 Tj. 21
6onecHuK; p < 0,036), Hdnamavmje y npesH0j OYHOj KOMOPK
(17 1j. cepam 6onecHuKa; p < 0,037). Y KacCHOM NoCTonepaTmBs-
HOM nepuofy 3HauajHo je yewhn 6uo Hanas nopacta NOM-a y
rpynu ca MX® (24 7j. net 6onecHuKa; p < 0,0002).

3aK/byuak Y pyKama NCKyCHOT 1 NaX/b1BOT Xupypra ¢pako-
emyn3mdurkaLuja je 6e36enHa 1 KOpUCHa XMPYpLIKa MeToga
KOA MaumjeHata ca CeHUIHOM KatapakTom u NEC-om. Hajsehu
npobnem npeAcTaB/ba ycka 3eHuLa, 30HynapHa HecTabunHocT
1 NpaBOBpeMeHO Nperno3HaBatbe GakoAoHese 1 rnayKomMa Kop,
nauujeHarta ca MNEC-om.

KmbyuHe peun: dbakoemynsudrkaLuja; nceyaoekcdonujaLmonm
CMHAPOM; CEHMHA KaTapakTa
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