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<> Phacoemulsification is a main method of cataract surgery. The presence of pseudoexfoliation
syndrome (PEX) may involve the procedure in difficulty and contribute to development of intra-
and postoperative complications. Purpose. To assess the effect of PEX on phacoemulsification.
Materials and methods. 1010 patients (580 with PEX and 430 without PEX) admitted for cataract
surgery, underwent phacoemulsification with implantation of various IOL types. An analysis of main
phacoemulsification parameters was carried out: cumulative dissipated energy (CDE), aspirated BSS
amount, time of surgery. The prevalence of some possible intraoperative complications was assessed: des-
cemet membrane detachment, posterior capsule rupture, retrolental lens material, and zonular dialysis.
Results. In patients with PEX, local descemet membrane detachment and retrolental lens material were
significantly more common, at the same time CDE was higher. Conclusion. When planning phacoemul-
sification, patients with PEX require more thorough preoperative examination, higher alertness during
surgery and longer follow-up in the postoperative period.
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<> OCHOBHBIM CITOCOGOM XHPYPrHUECKOr0O JieUeHHsl KaTapakThl siBjsieTcsi hakosmysnbcrnpukaius (PI).
Hanunuue ncepnoskchonnatuporo cunjgpoma (I19C) mokeT He TOJNBKO OCJO0XKHATH €€ BbIMOJHEHHE,
HO M ObITb NPUYMHOH MHOXKECTBA OCJIOKHEHHH, KaK HHTpPAONepalMOHHBIX, TAK W MOCJeONepPallHOHHBIX.
Lleas. Ouenntb Bausinve [19C na treuenne ®. Mamepuaast u memodst. 1010 nauuentam (580 ¢ [19C
1 430 6e3 [19C), moCTyNMUBIINM J1Jis1 XMPYPrUUeCcKOro JieueHus KaTapakThl, Obljia BbinoJHeHa P ¢ uMniaH-
Talnel pa3JnvHbIX BUIOB HHTPAOKYJApHBIX JMH3. [IpoBenen anaans ocHoBHBIX nmapameTpoB PI: KymyJisi-
TUBHOH paccesiHHOH SHEPruH YJbTPa3ByKa, KOJUUYeCTBA acMPHPOBAHHOrO cOaJaHCHPOBAHHOIO COJIEBOTO
pactBopa (BSS), Bpemenn onepannu. Tak:ke BbiMosHEHa Oll€HKA YAaCTOTHI BCTPEUAEMOCTH HEKOTOPBIX BO3-
MOKHbBIX HHTPaonepalHOHHbIX OCJIOKHEHUH: OTCJIONKH JleclieMeTOBOH 000JI04KH, pa3pbliBa 3aJiHEH KarcyJlbl,
peTpoJIeHTaJ/IbHO PACIOJIOKEHHOIO XPYCTAaJNKOBOIO BELLeCTBA M 30HyJoa1annsa. Pesyaomamot. Y nauu-
entoB ¢ [19C nocroBepHo ualle BeTpeuasnach JoKaabHash OTCA0NKA A€CLEMETOBONH 000J10YKH, a TAKXKE U pe-
TPOJIEHTAJIBHO PACIOJIO?KEHHOE XPYCTaJMKOBOE BELLECTBO, MPH 3TOM KyMYJsITHBHAsl paccesiHHasl SHEeprusi
yabTpa3Byka Oblsia Beilie. Botgodot. [1pu nuanuposannu O naunents ¢ [19C TpebyioT 6oJee THIATENLHOTO
npeionepalMoHHOro 0cMoTpa, 6oJbllell HACTOPOKEHHOCTH BO BpeMsl onepauuu U GoJiee AJIUTEJBHOTO Ha-
6JII0/ICHHS B TTIOCJE0NEPaIlHOHHOM MEPHOJIE.
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INTRODUCTION

Cataracts are one of the primary causes of re-
versible blindness in the world [1]. Usually, cataracts
develop because of the aging process; however, the
presence of pseudoexioliation syndrome (PEX) also
induces sclerotic changes in the lens nucleus [2, 3].
Phacoemulsification (PE) is the primary method of
surgical treatment for cataracts.

PEX, an age-related disease that affects many
organs and systems, is based on the production and
accumulation of fibrillar material in various tissues
of the body. Most often, pseudoexioliation materi-
al (PEM) appears on the anterior capsule of the lens,
the pigment epithelium of the iris, the ciliary body,
ciliary zonules, and the corneal endothelium [4—6].
It is reasonable to assume that PEM accumulations
are caused by morphological changes in the anterior
eye, which, in turn, can theoretically complicate the
PE course, causing a variety of intra- and postopera-
tive complications [5]. The most common intraop-
erative complications are ruptures of ciliary zonules
and posterior capsule, and vitreous body prolapse.
The most common postoperative complications in-
clude intraocular inflammation, opacification of the
posterior lens capsule, phimosis of the anterior lens
capsule, and various degrees of intraocular lens (IOL)
dislocation [7].

This study aimed to investigate the effect of PEX
on the course of PE.

PATIENTS AND METHODS

This study was conducted at the Ophthalmology
Department No. 5 of the City Multi-Field Hospi-
tal No. 2. We examined 1010 patients admitted for
cataract surgery. The presence of PEX was consid-
ered fundamental in the distribution of the patients into
two groups: those with PEX (main group, n = 580 pa-
tients) and those without PEX (control group, n = 430
patients). PEM was detected by biomicroscopy with
undilated and dilated pupil or gonioscopy. The patients
in the main group had pseudoexfoliation material in the
anterior chamber angle, on the anterior lens capsule,

Table 1/ Tabmnya 1

Pacnpeqenexue rpynn NawuMeHTos no nony M BO3pacty
Distribution of groups by gender and age

or the pupil margin of the iris. PEX was also diag-
nosed in the presence of its early stage in the form
of a homogeneous PEM layer on the anterior capsule
of the lens. Patients were diagnosed with latent PEX
if the PEM layer on the anterior lens capsule could
not be visualized due to insufficient medicamentous
mydriasis (4.5 mm), but they had signs such as pig-
ment dispersion on the corneal endothelium, defects
in the pigment leaf of the iris at transillumination,
and sub-atrophy of the iris stroma. The detection of
these signs in the fellow eye only was insufficient
to establish a clinical diagnosis of PEX. The groups
were equal in terms of sex and age (Table 1).

All patients underwent a standard preoperative
ophthalmological examination. PE was performed as
a method of cataract surgery by the same surgeon
using the phacochop technique (Infiniti, Alcon),
with implantation of various IOL types. Possible
intraoperative complications were assessed, namely
Descemet’s membrane detachment, the retrolental
position of the lens material, posterior capsule rup-
ture, and zonular dialysis. The classification of com-
plications according to their severity is presented
below.

We assessed the Descemet’s membrane detach-
ment and the lens material retrolental position us-
ing a point system. If Descemet membrane was
detached, the detachment’s severity was evaluated.
[f it was local, the severity corresponded to 1 point;
if it was extensive, requiring introducing air into
the anterior chamber, the severity corresponded to
2 points.

The surgeon assessed the retrolental lens material
at the end of the procedure by a detailed examination
of the anterior vitreous using the surgical microscope.
The presence of a small number of dusty inclusions
corresponded to 1 point, a moderate amount of dusty
inclusions corresponded to 2 points, and single small
fragments corresponded to 3 points.

We divided cases of zonular dialysis and posterior
capsule rupture into those with vitreous prolapse and
those without.

Indices PEX group Group without PEX Significance
(main, n =580) (control, n =430) of difference
Age 73.8+3.8 729+ 41 P=0.51
Male 116 (20%) 143 (33.3%)
Sex P=021
Female 464 (80%) 287 (66.6%)
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Cataract density was assessed by biomicroscopy at
pupil dilated according to the Lens Opacities Clas-
sification System, version III [8].

We evaluated the main PE parameters, namely
cumulative scattered ultrasound (US) energy, the
amount of aspirated balanced salt solution (BSS) in
ml, and the time of the surgery (from the moment
the surgeon pressed the pedal of the phacomachine)
in minutes. Statistical data were processed using
SPSS Statistics v 20.0 (IBM Corp., Armonk, NY).
Mean values and mean-square deviations were the
primary indices of the statistical processing of
quantitative indices. The ¢-test was used to assess
the ratio of quantitative variables in 2 independent
groups, whereas the construction of contingency
tables was used to determine the ratio of qualita-
tive variables.

RESULTS

The lens nucleus density was estimated using
the Lens Opacities Classification System III at bio-
microscopy [8]. We compared the frequency of occur-
rence of different nucleus densities in groups as well

Table 2 / Tabmnua 2

Assessment of cataract density in groups (LOCS III)
OueHKa NNOTHOCTM KaTapakTbl B rpynnax nayuexTos (LOCS Ill)

as the average score. Table 2 presents the distribution
of nucleus density. For PEX patients, the presence of
a dense lens nucleus was more characteristic. The
average score in the PEX group was 3.5, whereas
the average score in the group without PEX was 3.2
(P < 0.0001). In patients with PEX, the density of
the nucleus NC4 was most common, whereas the
density of the nucleus in patients without PEX was
NC3 (P < 0.05) (Table 2).

For PE of denser nuclei in patients with PEX, it
was necessary to spend more US energy. The cu-
mulative dissipated energy of US was significantly
higher in PEX patients (P = 0.045). The amount of
aspirated BSS and the time of surgery were slightly
higher in the PEX group. Still, the difference did not
reach the level of statistical significance (P = 0.32
and 0.22, respectively) (Table 3).

Within the study, Descemet’s membrane detach-
ment was local in all cases and observed in patients
of both groups. However, this complication was more
characteristic to the main group and occurred almost
twice as often (P = 0.017) (Table 4). A retrolental lo-
cation of the lens material at the end of uncomplicated

Cataract density P(E)(:%rgg)p Grou;(an:itZgg; PEX Sl(%ncgoligf ¢
NC2 54 (9.3%) 60 (14%) 0174
NC3 203 (35%) 230 (53.5%) 0.011
NC4 301 (51.9%) 132 (30.7%) 0.0001
NC5 16 (2.8%) 7 (1.6%) 0.112
NC6 6 (1%) 1(0.2%) 0127
Note. LOCS, Lens Opacities Classification System; PEX, pseudoexfoliation syndrome.
Table 3 / Tabnuua 3
Phaco parameters in groups
MapameTpbl (hako3amMynbCUPUKALMM B TPyNNax NaLMEHTOB
Indicator PEX group Group without PEX Si(%ng;clig)ce
Cumulative scattered ultrasound energy 17.3 141 0.045
Amount of aspirated BSS, ml 67.6 64.8 0.32
Time of surgery, min 773 7.28 0.22

Note. BSS, balanced salt solution; PEX, pseudoexfoliation syndrome.
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Table 4 / Tabmuua 4

Intraoperative complications in groups
CTPYKTypa MHTpaoNepaunoHHbIX OCNOXHEHWIA B rpynnax

Indicator PEX group Group without PEX Significance
(n=580) (n=430) (P value)
Descemet’s membrane o o
detachment (local) 86 (14.8%) 34 (19%) 0.017
98 (16.9%) 26 (6.0%)
Retrolental lens material 1 2 3 1 2 3 0.0001
65 33 B 20 6 B
(11.2%) (5.7%) (4.7%) (1.4%)
Posterior capsule rupture 0 0 -
4 (0.7%)
Zonular dialysis 2 (0.35%) (with |2 (0.35%) - 0.26
vitreous body (without vitreous
prolapse) body prolapse)

Note. PEX, pseudoexfoliation syndrome.

PE, which is a marker of relaxation of lens ligaments,
was found in 16.9% of patients with PEX and only
6% of patients without PEX (P = 0.001). There were
no ruptures of the posterior capsule in either group
(Table 4). Zonular dialysis was registered in four PEX
patients, two of whom also experienced vitreous pro-
lapse (P = 0.22) (Table 4). Moreover, there was no
statistically significant difference between the groups.
In this case, the contingency table was used for evalu-
ation. As in the PEX group, four patients (<1%) had
zonular dialysis, and 574 did not. It is worth noting
that in each of these patients, IOL was implanted in
the capsular bag after preliminary implantation of the
intracapsular ring. In all other cases, the intracapsu-
lar ring was not implanted.

DISCUSSION

PEX undoubtedly complicates the task of the
surgeon. This is most often due to the presence of
a narrow pupil, relaxation of ligaments, and often a
combination of both [5, 9—11]. Successful PE in this
category of patients is based on a thorough prelimi-
nary examination, increased alertness, and compli-
ance with several rules during surgery, as well as
longer follow-up in the postoperative period.

The results of this study demonstrated that a
dense lens nucleus is characteristic of PEX. In this
regard, the surgeon must use more US energy. With
PEX, the risk of the Descemet’s membrane detach-
ment increases, which was local in all patients in
this study and did not require air to be introduced
into the anterior chamber or other measures. Another

significant factor is the relaxation of ligaments of the
lens, which is indicated by the appearance of small
fragments of the lens material in the anterior vitreous,
even during uncomplicated surgery.

There were no ruptures of the posterior capsule
during the study. However, in the PEX group, there
were four cases of zonular dialysis, two of which were
accompanied by vitreous prolapse. This fact empha-
sizes once again the need to use in PEX surgical
techniques that have a minimal impact on the ciliary
zonules. In all cases of zonular dialysis, it was possi-
ble to straighten the capsular bag using the intracap-
sular ring and perform standard IOL implantation.

The preoperative assessment of the relaxation of
ligaments is particularly noteworthy. Shallow anterior
chamber, iridophacodonesis, zonular dialysis, and the
gap between the iris and lens indicated the presence
of the latter at biomicroscopy [9, 12—15]. PEM ac-
cumulations, both in the ciliary zonules and on the
ciliary processes, cause the ligamentous apparatus
instability [9, 16]. The literature indicated that in
8.4% to 10.6% of PEX patients, there is a subluxation
of the lens of various degrees or phacodonesis [9, 13,
17, 18]. Vitreous herniation in the absence of PEX is
noted five times less frequently than in the presence
of PEX (9.0% and 1.8%, respectively) [19]. The latter,
in turn, is associated with an increased occurrence
of zonular dialysis, lens subluxation, and rupture of
the lens capsule [19].

What rules must be followed during PE in the
presence of PEX in a patient? First, attention should
be paid to the size of capsulorrhexis owing to the fact
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that its small size will contribute to additional stress
on the ligamentous apparatus of the lens. Moreover,
the high risk of developing capsulophimosis in the
postoperative period should not be neglected, as it
could cause additional stress on the ligamentous ap-
paratus. The optimal size of capsulorrhexis is believed
to be 5.5 mm. Overfilling of the anterior chamber
should be avoided during hydrodissection and hydro-
delineation. Rotation should be performed as care-
fully as possible, preferably bimanually. With severe
relaxation of the ligaments, a capsular ring must be
used. The choice of PE technique depends largely on
the surgeon. In this study, we used the phacochop
technique, which enables the surgeon to exert mini-
mal pressure on the ligamentous apparatus and per-
form all manipulations in the center of the anterior
chamber. Particular attention should be given to the
washout of the lens masses, which can be quite chal-
lenging when the ligamentous apparatus of the lens is
relaxed and in the presence of an intracapsular ring.
The general rule when performing this stage is the
tangential orientation of the movements [9, 14—20].

CONCLUSIONS

Based on our results, PE can be performed suc-
cessfully in PEX patients. A large number of contem-
porary techniques and additional devices reduce the
risk of various complications. However, this group of
patients requires a more thorough preoperative ex-
amination, extra caution during surgery, and more
careful and long-term postoperative follow-up. To
achieve an optimal result, the surgeon must take into
account all specific eye changes occurring in PEX.
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