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SUMMARY

Purpose – toinvestigate the predictors of potential 
complications of cataract surgery in eyes with varying 
degrees of pseudoexfoliation syndrome (PES) from the 
standpoint of choosing the optimal treatment tactics. 

Material and methods
Results of a survey of 150 patients aged 56 to 

86 years old (mean age 72.2 ± 0.9) before cataract 
surgery, of which 12 had open-angle glaucoma. 

Ophthalmic examination methods: visometry 
(without correction, with correction), 2-stage 
biomicroscopy (with a narrow pupil, after 
tonometry – with mydriasis), gonioscopy, ultrasonic 
biomicroscopy (UBM-plus, Accutome, USA).

Results
From the point of view of cataract surgery, the 

most significant predictors of potential complications 
of cataract surgery (weakening of the pupil reaction, 

changes in the Zinn ligament fibers) are determined 
by the degree of PES development, 3 degrees (stages) 
of PES development, characteristic changes are 
distinguished. In assessing the degree of development 
of PES, it is important to highlight two main points: 
the nature of the deposits of pseudoexfoliative 
material (PEM) and the severity of dystrophic 
changes in structures (dystrophic component).

Conclusion
The choice of the optimal tactics of surgical 

treatment of cataracts in eyes with PES is based on 
the degree of progression of the syndrome, including 
PEM deposits, a dystrophic component of changes in 
the structures of the eye.

Key-words: pseudoexfoliative syndrome, cataract, biomicroscopy, ultrasound biomicroscopy, 
predictors of complications, stages of pseudoexfoliative syndrome
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PSEVDOEKSFOLİATİV SINDROMUN İNKİŞAFI VƏ KATARAKTA CƏRRAHİYYƏSİNİN 
POTENSİAL RİSK FAKTORLARI 

XÜLASƏ

Məqsəd – optimal müalicə taktika seçimi 
baxımından psevdoeksfoliativ sindromun (PES) 
müxtəlif dərəcələrinin inkişafının katarakta 
cərrahiyyəsində potensial risk amillərini öyrənmək. 

Material və metodlar
Katarakta əməliyyatından əvvəl 56-86 yaş 

arası (ortayaş 72.2 ± 0.9) 150 xəstənin sorğusunun 
nəticələri, onlardan 12-si açıqbucaqlı qlaukoma 
(ABQ) olmuşdur. 

Oftalmoloji müayinə üsulları: vizometriya 
(korreksiya etmədən, korreksiya ilə), 2 mərhələli 
biomikroskopiya (dar göz bəbəyi ilə, tonometriyadan 
sonra –midriaz ilə), qonioskopiya, ultrasəs 
biomikroskopiya (UBM-plus, Accutome, ABŞ). 

Nəticələr
Katarakta cərrahiyyəsi nöqteyi-nəzərindən 

cərrahiyyənin potensial risk amilləri (bəbəyin 
reaksiyasının zəifləməsi, Zinn liflərində yaranan 
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dəyişikliklər) PES-un inkişaf dərəcəsi xarakterik 
dəyişikliklər ilə fərqlənir, PES-un inkişafının 3 
dərəcəsi (mərhələləri) ilə proqnozlaşdırıla bilər. 
PES-un inkişaf dərəcəsini qiymətləndirərkən iki əsas 
məqamı vurğulamaq vacibdir: psevdoeksfoliativ 
materialın (PEM) formalaşması və strukturlarda 
olan distrofik dəyişikliklərin proqresi (distrofik 
komponent). 

Yekun
PES olan gözlərdə katarakta cərrahiyəsinin optimal 

taktika seçimi ən əsas cərrahi risk amilləri sindromun 
inkişaf dərəcəsindən, eləcə də strukturlarda yaranan 
distrofik komponentdən və PEM formalaşmasından 
asılıdır.

Açarsözlər: psevdoeksfoliativsindrom, katarakta, biomikroskopiya, ultrasəsbiomikroskopiyası, 
fəsadlarınproqnozlaşdırılması, psevdoeksfoliativsindromunmərhələləri
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ФАКТОРЫ РИСКА ПОТЕНЦИАЛЬНЫХ ОСЛОЖНЕНИЙ ХИРУРГИИ КАТАРАКТЫ НА 
ГЛАЗАХ С РАЗНОЙ СТЕПЕНЬЮ РАЗВИТИЯ ПЭС 

РЕЗЮМЕ

Цель – с позиций выбора оптимальной такти-
ки лечения исследовать предикторы потенциаль-
ных осложнений хирургии катаракты на глазах с 
разной степенью развития псевдоэксфолиативно-
го синдрома (ПЭС).

Материал и методы
Результаты обследования 150 пациентов в воз-

расте от 56 до 86 лет (средний возраст 72,2 ±0,9) 
до хирургического лечения катаракты, из которых 
у 12-ти была открытоугольная глаукома (ОУГ).

Офтальмологические методы обследования: 
визометрия (без коррекции, с коррекцией), 2-х 
этапная биомикроскопия (с узким зрачком, после 
тонометрии – с мидриазом), гониоскопия, ульт-
развуковая биомикроскопия (UBM-plus, фирма 
Accutome, USA).

Результаты 
С позиций хирургии катаракты, наиболее зна-

чимые предикторы потенциальных осложнений 
хирургии катаракты (ослабление реакции зрач-
ка, изменения волокон цинновой связки), опре-
деляются степенью развития ПЭС, выделены 3 
степени (стадии) развития ПЭС, характерные из-
менения. В оценке степени развития ПЭС важно 
выделить два основных момента: характер отло-
жений псевдоэксфолиативного материала (ПЭМ) 
и выраженность дистрофических изменений 
структур (дистрофический компонент). 

Заключение
В основе выбора оптимальной тактики хи-

рургического лечения катаракты на глазах с ПЭС 
определяющее значение имеет степень прогрес-
сирования синдрома, включающая отложения 
ПЭМ, дистрофический компонент изменений 
структур глаза. 

Ключевые слова: псевдоэксфолиативный синдром, катаракта, биомикроскопия, 
ультразвуковая биомикроскопия, предикторы осложнений, стадии 
псевдоэксфолиативного синдрома

According to the WHO, the majority of the 1.3 
billion global population with visual impairment are 
over 60 years of age, whereas cataract and glaucoma 
are one of the main causes of blindness [1, 2]. 

Pseudoexfoliation syndrome (PEX) is among the 
age-related changes of the eye and leads to a high 
worldwide incidence of cataract and glaucoma. As a 
systemic dystrophic process PEX is characterized by 
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characteristic deposits of pseudoexfoliative material 
(PEM) not just inside the eye, but orbit, skin, 
internal organs and has a close link to cardiovascular 
pathology [3-5]. 

Nevertheless, cataract surgery is one of the most 
common procedures worldwide, surgery in patients 
with PEX is still very challenging and possesses an 
increased risk of complications, such as contractile 
capsular syndrome, dislocation of the capsular bag 
complex, which are known to be based on ligamentous 
failure and reduced tolerance to mechanical (surgical) 
trauma [6-13]. 

At the same time, the assessment of the degree 
(stage) of PEX from the standpoint of the surgical 
risk for potential complications remains ambiguous 
[14-17].

Purpose of the study is to investigate predictors of 
complications of cataract surgery in eyes with PEX 
from the standpoint of choosing adequate tactics for 
cataract surgery.

Material and methods
One hundred and fifty patients who undergone 

cataract extraction were included in the study with 
the mean age of 72.2±0.9 (56-86 years), including 12 
patients with open angle glaucoma (OPXG) 

Ophthalmical examination consisted of :visual 
acuity check (uncorrected, corrected), 2-stage 
biomicroscopy (undilated, tonometry and dilated) 
gonioscopy, ultrasound biomicroscopy (UBM-plus, 
Accutome, USA), biometry (IOL -Master, Zeiss, 
FRG), specular microscopy. 

Results of anterior segment biomicroscopy in 
patients with PEX were analysed according to 
the criteria of potential risk of cataract surgery 
complications (including inflammatory ones). 
Evaluation criteria in UBM were usual landmarks: 
relief of surface profile, reflectivity of the investigated 
structure, spatial and quantitative parameters 

of interrelation of anatomical structures. Axial 
longitudinal, tangential slices (scanning variants), 
color reproduction were used [14, 17-20]. 

The research protocol has been approved by the 
ethical committee of the National Opthalmology 
Center named after acad. Zarifa Aliyeva. Informed 
consent was obtained from all patients.

Results and discussion
Preoperative ophthalmological examination with 

complex evaluation of biomicroscopic changes, 
subsequent detailed examination of changes of UBM, 
ascertaining of revealed changes during surgical 
intervention in total analysis allowed to confirm 
significant risk factors of potential complications of 
cataract surgery and their dependence on the degree of 
PEX development. We believe that two main aspects 
may be singled out in evaluation of PEX degree: the 
nature of PEM deposits and dystrophic component. 

Examination of eyes at the first stage by 2-stage 
biomicroscopy (at first with narrow pupil, after 
tonometry - with mydriasis) allowed to estimate 
the degree of ocular structures dystrophic changes, 
including angle of anterior chamber (AAC) and 
character of PEM deposits. Subsequent examination 
of UBM enabled to correlate the degree of dystrophic 
changes of ocular structures with the risk of potential 
complications of the planned surgery in more details. 
In terms of obtaining information on changes of the 
anterior and posterior chamber UBM is invaluable 
diagnostic device [14,19,20]. It is always possible to 
resolve existing clinical doubts by targeted imaging of 
structures, confirmed by morphometric parameters.

From the standpoint of planned cataract surgery, 
biomicroscopy highlighted the most significant risk 
factors of possible complications and assessed the 
degree of dystrophic changes cumulatively of the 
PEX features. 

                a) b)
Fig. 1. First stage PEX biomicroscopy and ultrasound biomicroscopy (UBM)
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Thus, in 56 (37,3%) eyes with normal intraocular 
pressure the response of the pupil to the light and 
midriatics was within normal limits. In this variant of 
changes destruction of pigmentary border of the pupil 
margin in the form of partial sloughing was combined 
with abrasion of iris pattern, sclerosis of trabecular 
tissue, slight exogenous pigmentation of AAC, which 
we regarded as stage I. In this stage, UBM confirmed 
the absence of changes in the capsular fibers (Fig. 1).

In 58 (38.7%) eyes the distinctive feature on 
biomicroscopy was a decreased pupil response 
to mydriatics. Dystrophic component of ocular 
structures was more intensive: smoothing of iris 
pattern, moderate pigmentation of surface were 
accompanied by changes of pigmentary border of 
the pupil margin in form of partial disappearance, 
more often - complete destruction, confirming more 
significant changes.

Deposits of PEM on pupil margin were more 
pronounced, dystrophic changes of stroma were more 
evident in trabecular and mixed type of iris structure 
than in spongy type. PEM deposits in the form of 
solitary ones also occurred on the corneal endothelium 
There were no changes of ligaments of Zynn, no lens 
tremulation was detected. The totality of changes 
corresponded to grade II PEX stage. Decreased pupillary 
responses, as our long-term observations have shown, 
at this stage are more related to iridocapsular synechia 
development, due to intensified extravasation from 
iris vessels, and with appearance of irrelevant proteins 
in anterior chamber of the eye including acute phase 
of inflammation [21,22]. Mydriatic pupil dilation 
reveals both remnants of pigmentary sheet on anterior 
lens capsule and increased pigment dispersion. UBM 
confirmed the iridocapsularsynechias of varying 
length, degree of severity, single initial changes of 
cinnamic ligamnt fibers but no significant changes. In 

cases of iridocorneal contact (synechiae) the acoustic 
density was close to that of the iris with reduced 
thickness and relief (Fig. 2).

In 38 (25.3%) eyes the distinctive feature on 
biomicroscopyere changes in the cinnamic ligament 
fibres. The dystrophic component of the changes was 
the most pronounced (grade III changes, PEX stage). 
Leaching of pigmentary border of pupil margin up 
to its complete absence was combined with changes 
of iris pigmentary sheet, in some observations - 
with translucency and exposure of stromal vessels. 
Stiffness of the pupil was detected against the 
background of iridocapsular synechiae reduction. 
If at biomicroscopy there were changes of anterior 
chamber, lens tremulation or its subluxation, in UBM 
these changes were confirmed by significant changes 
of Zinn fibers. The UBM confirmed lens displacement 
caused by changes in the zinnamic bundle fibers, 
which ranged from subtle to more significant. Changes 
in the posterior portion of the capsular fibers were 
most frequently detected. In 5 eyes where a subtle 
lens tremulation against the background of rigid pupil 
was only questionable, UBM revealed insignificant 
lens dislocation, including significant changes of the 
ligaments of Zynn, but with iridocapsular synechiae 
present. Undoubtedly, the possibility to visualize the 
cingulum fibers, timely detect lysis of the fibers can 
guarantee an adequate treatment tactics. 

There were no significant differences in the nature 
and intensity of lens opacity. The lens opacities of 
varying degrees, with varying acoustic density of the 
capsule were present in almost all observations.

With the progression of dystrophic changes in 
the syndrome, including an increase in the tendency 
of pigment dispersion, with UBM, the nature and 
abundance of PEX deposits changed in the dynamics 
of the progression of structural changes. If, during 

                a) b)
Fig. 2. II stage PEX biomicroscopy and ultrasound biomicroscopy (UBM)
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the initial changes in the structures of the PEX, the 
deposits were in the nature of rare very delicate layers 
of a granular nature with a low acoustic density, 
as on the ciliary processes, the posterior surface of 
the iris, then as they progressed, were more of a 
confluent character. At the same time, PEX deposits 
were located densely in the form of conglomerates, 
confluent foci, forming iridocapsular synechia, with 
increased echo density of the iris. As the area of 
the developing iridocapsular synechiae increased, 
the response of the pupil to light and mydriatics 
decreased. The progression of the degree of the 
development of the syndrome was accompanied by 
changes in the fibers of the Zinn’s ligament from 
barely noticeable to pronounced changes, most often 
in the posterior portion of the Zinn fibers (Fig. 3).

In eyes with OPXG and cataracts bilateral PEX 
was diagnosed in 10 patients (83.3%), unilateral in 
2 patients (16.7%). In biomicroscopy of eyes with 
glaucoma and cataracts, changes according to the 
criterion of surgical risk were similar to changes 
in the first stage of PEX in 4 (33.3%) eyes, in the 
2-nd stage in 4 (33.3%), in the 3rd stage of PEX in 4 
(33.3%) eyes. Glaucoma according to A.P. Nesterov 
classification was in an advanced stage. It was noted 
that iridocapsular changes in the form of planar 
synechia were more significant, which affected both 
the degree of pupil dilation and pigment dispersion.

On gonioscopy APC the Sampaolessi line occurred 
in almost all eyes with PEX, both with and without 
glaucoma, however, the degree of APC pigmentation 
in eyes with glaucoma was more significant.

As observations show dystrophic changes in the 
structures of the eye are not specific only for PEX, 
but in eyes with PEX they occur more often and are 
much more pronounced and tend to progress. Among 

them, varying degrees of severity of changes in the 
structures of the iridociliary zone, the lens, and the 
fibers of the Zinn’s ligament are revealed. The relief 
of the iris, reflecting changes in its structure from 
intact, acoustically homogeneous to sub-atrophy, 
segmental atrophy can be very variable, sometimes 
thickened in places, sometimes evenly smoothed, 
including asymmetrical on axial sections, etc. Most 
often in the eyes with PEX, sub-atrophy of the iris 
took place in the form of its flattening, some thinning, 
and a decrease in relief.

Changes in the ciliary body with a rigid pupil, a 
decrease in the transparency of optical media, cannot 
be clinically detected, as is known. However, UBM 
revealed changes in the ciliary body in the form of a 
decrease in the thickness of the structure, the absence 
of space between the processes on the tangential 
scan before atrophy, including the nature of the PEM 
deposits [14,18,19,23,24].

As observations, publications show, from the 
position of planned surgical intervention, clinical 
assessment of changes in ocular structures by 
biomicroscopy in eyes with PEX is, no doubt, 
extremely important and of paramount importance, 
since it allows not only to detect PEX, predict 
surgical risk factors, choose preventive measures, 
elaborate optimal tactics and surgical technique, 
and also helps with the choice of IOL sselection. 
However, in terms of more reliable criteria for 
predicting potential complications, including a 
distant postoperative period, seems to be insufficient. 
For timely and adequate assessment of changes 
caused by the development of PEX, the possibilities 
and advantages of UBM are invaluable.

                a) b)
Fig. 3. III stage PEX biomicroscopy and UBM
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Conclusion
The potential risk factors for complications of 

cataract surgery in the eyes with pseudoexfoliation 
syndrome are based on the degree of progression of 
the syndrome, including both РEM deposits and a 
component of dystrophic changes in the structures of 
the eye.

Thus, changes in the form of the degree of 
development of PEM, forming risk factors for 
potential complications of cataract surgery, underlie 
the choice of tactics and techniques of surgery.

There is no any conflict of interests to disclose.
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