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SUMMARY

Introduction/Objective The most frequent postoperative complication of a successfully performed
phacoemulsification cataract surgery is the development of posterior capsule opacification (PCO). It is
caused by the proliferation and migration of the remaining residual epithelial cells.

The objective of this study was to investigate the influence of two different intraocular lenses and two
different anti-inflammatory drugs on the development of PCO in one-year follow-up period.

Methods Investigation included 120 patients (120 eyes), equally divided into four groups. The first two
groups included patients who used non-steroid anti-inflammatory drug (NSAID) postoperatively, while
the other groups had corticosteroid therapy. The first and third group got hydrophilic intraocular lenses
(I0L), the second and fourth group had hydrophobic IOL. Software program EPCO 2000 was used for
the analysis of PCO. Student’s t-test, Wilcoxon test, and ANOVA were used for data analysis and p < 0.05
value was accepted as statistically significant.

Results After the first three postoperative months, patients from NSAID groups had mean PCO score
0.25 + 0.03, which was statistically significant higher (p = 0.042) comparing to corticosteroid groups. At
the end of the investigation, the best result in PCO preventing was seen in the group of patients with
hydrophobic IOL and corticosteroid therapy, with the mean PCO score of 0.47 + 0.08.

Conclusion This study has revealed that IOL made of acrylic hydrophobic material seemed to be the
right choice when choosing intraocular lens to prevent PCO development. On the other hand, NSAID
and corticosteroid therapy have showed similar results in preventing postoperative intraocular inflam-
mation. This fact can be very useful in situations when corticosteroids must be used with great caution.
Keywords: posterior capsule opacification; intraocular lens; nonsteroidal anti-inflammatory drugs; cor-
ticosteroids

INTRODUCTION

Cataract represents blur of the eye lens, which
affects everyone over the age of 65. This pro-
cess is physiological and occurs due to the
morphological and biochemical processes of
the eye lens that appear with aging. Cataract
developed in this manner is known as a senile
cataract [1]. The only possible cataract treat-
ment is a surgical one, and that procedure is
entitled phacoemulsification [1, 2]. Cataract
surgery is one of the most commonly per-
formed surgical procedures worldwide [3].
Although it represents a routine procedure,
this surgery is neither without risk, nor without
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Figure 1. Posterior capsule opacification

complications. Those complications could be
temporary and mild, such as corneal edema, or
temporary postoperative intraocular pressure
increase, but also very serious like posterior
capsule rupture, suprachoroidal hemorrhage,
and postoperative endophthalmitis [3]. The
most frequent postoperative complication of a

successfully performed cataract surgery is the
development of posterior capsule opacification
(PCO), also known as the secondary cataract
[4] (Figurel). It could provoke the decrease of
the best-corrected visual acuity, reduction of
contrast sensitivity, glare occurrence, or mon-
ocular diplopia [4].
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PCO is caused by proliferation and migration of the
remaining residual epithelial cells. These cells are divided
into “A” cells, which are situated under the anterior lens
capsule, and “E” cells situated near the lens equator [1].
Phacoemulsification breaks down the blood-aqueous
barrier and releases inflammatory cytokines. This local
inflammatory reaction activates “E” cells that proliferate,
migrate, and lead to PCO [1, 2]. Many methods are used
to reduce inflammation and cells migration. They are per-
formed during the phacoemulsification, such as empha-
sized hydrodissection, in-the-bag intraocular lenses (IOL),
implantation, capsulorhexis size, or postoperative by pick-
ing adequate IOL and anti-inflammatory therapy [5-8].

The aim of this study was to investigate the influence
of two different intraocular lenses and two different anti-
inflammatory drugs on the development PCO in the one-
year follow-up period.

METHODS

This study was a prospective, randomized study, conducted
at the Clinic of Ophthalmology, Kragujevac Clinical Cen-
tre, Serbia, done from June 1, 2017 until June 1, 2018. It
included 120 patients (120 eyes), who were selected for the
cataract surgery. After the successfully performed phaco-
emulsification, patients were divided into four groups
according to the implanted IOL and postoperative anti-
inflammatory therapy.

The main inclusion criterion was the existence of the se-
nile cataract. The patients with other types of cataracts, such
as traumatic, iatrogenic, complicated, or presenile cataract
were excluded from the study. The patients with previous
history of intraocular surgery, trauma, inflammatory dis-
eases of anterior eye segment, zonular weakness, glaucoma
were also excluded. Those patients who were on a chronic
topical, intraocular, or systemic anti-inflammatory therapy
were excluded. The study involved only participants who
underwent uncomplicated phacoemulsification.

With the approval of institutional Committee on Ethics
and according to the tenets of the Declaration of Helsinki,
all the patients gave their written consent at the beginning
of the investigation.

A complete ocular examination was performed before
the surgery as well as at every postoperative visit for every
patient. That included visual acuity, intraocular pressure
measurement, slit lamp evaluation, retinal examination,
and ocular ultrasonography. Five days before the surgery,
topically 0.3% solution of ofloxacin was administrated,
five times per day.

The patients were randomized by picking two un-
marked, opaque envelopes. The first envelope determined
which IOL would be implanted. We used two acrylic,
single-piece, square-edged IOL: hydrophilic - Eyecryl
plus 600 (Biotech visioncare, Luzern, Switzerland) and
hydrophobic - SA60AT (Alcon-Couvreur NV, Puurs,
Belgium). The second envelope was about postoperative
therapy: NSAID - nepafenac ophthalmic suspension 0.1%
or dexamethasone phosphate 0.1%.
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When all preoperative protocols were satisfied, the
phacoemulsification was performed by two experienced
surgeons. Phaco machine for all surgeries was Stellaris
(Bausch & Lomb, Rochester, NY, USA). Adequate mydria-
sis was achieved using topical phenylephrine hydrochlo-
ride ophthalmic solution 2.5%. Tetracaine eye drops was
the only anesthetic drug used during the surgery. Paracen-
tesis and clear corneal incisions were made. Viscoelastic
sodium hyaluronate ophthalmic solution 1.4% fulfilled the
anterior chamber and continuous curvilinear capsulorhex-
is, hydrodisection and nucleus rotation followed. Then
the nucleus was cracked and aspirated using the “stop and
chop” technique. Irrigation and aspiration were performed
to aspirate the remaining lens cortex. Capsular bag was ful-
filled with viscoelastic and intraocular lens was implanted
with adequate injector. When the viscoelastic was removed,
intracameral solution of cefuroxime with 1 mg/ 0.1 ml
balanced salt solution was injected. Corneal incisions hy-
drated by balanced salt solution using a blunt injection
needle. Postoperatively patients instilled topically 0.3%
solution of ofloxacin five times daily, for one postoperative
week, and one of two possible anti-inflammatory drugs,
four times a day, during the first postoperative month.

After the randomization and phacoemulsification, 120
patients were equally divided into four groups (n = 30).
The first two groups included patients who used postop-
eratively non-steroid anti-inflammatory drug with the
difference that patients in the first group got hydrophilic
intraocular lens, and the patients in the second group got
hydrophobic intraocular lens. The other two groups were
the corticosteroid groups. Hydrophilic IOL were implanted
in group three, while the patients from the fourth group
got hydrophobic IOL (Table 1).

Table 1. Distribution of the groups

Groups Types i Medication used
intraocular lenses
Group | | Eyecryl plus 600 ge;rngenac ophthalmic suspension
Group Il | SAGOAT nepafenac ophthalmic suspension
0.1%
Group Il | Eyecryl plus 600 dexamethasone phosphate 0.1%
Group IV | SA6OAT dexamethasone phosphate 0.1%

After the discharge from the Clinic, follow-up exami-
nations were performed one, three, six and 12 months af-
ter the cataract surgery. During these visits, digital high-
resolution images were taken for each patient during the
slit lamp examination in a full mydriasis and retroillumi-
nation. All images were analyzed by using Evaluation of
Posterior Capsule Opacification 2000, a standard software
program for analysis of PCO [6]. The boundaries of each
opaque area noticed at the posterior capsule were marked
using a computer mouse. According to the density of these
areas, opacification was scaled from grade 0 to 4. Posterior
capsule without any opacification was considered as grade
0. Other grades included minimal (grade 1), mild (grade
2), moderate (grade 3), and severe (grade 4) PCO. The
PCO score for each area was calculated by multiplying the
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opacification density grade with the fraction of the capsule
area. The sum of all these individual PCO scores defined
the total PCO score for the analyzed image.

Statistical analysis was done by using SPSS Statistics for
Windows software (IBM Corp., Armonk, NY, USA). The
significance at different time intervals during the study
was tested with the Student’s t-test or by the Wilcoxon
equivalence test in case where the distribution was not
normal. Examination of the incidence of opacification in
dependence on the type of intraocular lens was done by
using the x* test and ANOVA (p < 0.05 value was accepted
as statistically significant).

RESULTS

The mean age of the examined patients was 76.4 + 6.8
years (range 66-88 years) without statistical significance
among the groups. A total of 64 females and 56 males
were equally divided into four groups. During the study;,
four patients from corticosteroid groups had temporary
intraocular pressure increase, which was efficiently treated
with antiglaucomatous eye drops. Two patients developed
postoperative macular edema (both from the corticoste-
roid groups) and one patient died, so they were excluded
from the investigation.

At the first follow-up, one month after the phaco-
emulsification, the mean PCO score among the groups
was [ =0.12 £ 0.03, II = 0.08 £ 0.02, III = 0.06 £ 0.01,
IV = 0.05 + 0.01 (Table 2). Groups II-IV had first grade
opacification, while some patients from the first group de-
veloped second grade opacification. Statistically signifi-
cant difference was noticed between the first and other
groups, as well as between NSAID and corticosteroid
groups (p = 0.032).

Table 2. The mean posterior capsule opacification score during one
year of follow-up period

Group 1 month 3 months 6 months 12 months
| 0.16+0.03 | 0.26+0.04 | 048+0.10 | 0.64+0.12
I 0.08 £0.02 0.23 £0.03 0.37 £ 0.05 0.49 +0.06
11l 0.06 £0.01 0.21 £0.03 0.42 +£0.08 0.57 £0.09
v 0.05+0.01 | 0.18+0.05 | 0.32+0.04 | 0.47+0.08

At the next visit, more participants from NSAID
groups had worse mean PCO score (I = 0.26 + 0.04;
II = 0.23 £ 0.03) compared to those with topical corti-
costeroid (IIT = 0.21 + 0.03; IV = 0.18 + 0.05), with cal-
culated statistical significance (p = 0.042). Comparing all
four groups separately, statistically significant difference
was detected only between groups I and IV (p = 0.03).

After six months postoperatively, the mean PCO score
in the fourth group was statistically different from other
groups (I =0.44 £ 0.10; II = 0.37 £ 0.05; IIT = 0.42 + 0.08;
IV =0.32 + 0.04). The difference between hydrophilic IOL
groups was not significant, p = 0.069.

Twelve months after the cataract surgery, the fourth group
had the lowest mean PCO score, 0.47 + 0.08. The mean PCO
score in other groups was I = 0.64 + 0.12, II = 0.49 + 0.06 and
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III = 0.57 £ 0.09. No statistically significant difference was
found between groups Il and IV (p = 0.061). Statistical sig-
nificance was noted between the first and other groups, as well
as between hydrophobic vs. hydrophilic groups (p < 0.001).

DISCUSSION

According to many previous studies, PCO still remains
the most common complication of successfully performed
cataract surgery [6, 9, 10]. The only known treatment of
formed PCO is Nd:YAG capsulotomy. This procedure is
not without risk. Some of the possible complications are
IOL damage, retinal detachment, macular edema, intra-
ocular pressure increase [11]. Therefore, all researchers
agree that the best treatment of PCO is prevention [10, 11].

Corticosteroids are well known to have anti-inflamma-
tory effect, but they can cause severe ocular side effects:
intraocular pressure increase, cataract development, distur-
bance of the corneal wound healing [12]. For this reason,
not a small number of phaco surgeons are interested in some
alternatives. NSAID for ocular use are mostly administrated
in the management of ocular inflammation with non-infec-
tious origin. During the postoperative period, they reduce
anti-inflammatory reaction, and consequently the devel-
opment of PCO [13]. Corticosteroids block the release of
arachidonic acid by the suppression of the enzyme phospho-
lipase A2. That action stops the production of inflammatory
mediators, such as leukotrienes and prostaglandins [14].
NSAID act through the inhibition of the enzyme cyclooxy-
genase, which causes the suspension of prostaglandin pro-
duction. Thereby, NSAID are mostly in use as antipyretic,
anti-inflammatory, and analgesic drugs [15].

Intraocular lens material and design have an important
impact on preventing PCO. Acrylic material is associated
with reduced PCO rate by causing a lower postoperative in-
flammation than the previously used materials [9]. In addi-
tion, lenses with sharp edge design have better outcomes by
the inhibition of lens epithelial cells’ (LECs) migration [16].

After the appropriate surgical technique, our results
indicated that the satisfactory PCO prophylaxis could be
provided by implanting acrylic hydrophobic IOL. These
results are in accordance with earlier studies [9, 10, 11,
17]. Intraocular lenses made of hydrophobic material can
adhere to collagen membrane and fibronectin. That creates
less space between IOL and posterior lens capsule, making
it difficult for LECs to migrate and to develop PCO [18].
Some investigators advocate that the difference between
these two materials is associated with less sharp edges of
the hydrophilic lenses [9]. During the manufacture of hy-
drophilic IOL, they are primarily produced dehydrated,
and then rehydrated which can lead to the loss of sharp-
ness [19].

The results we collected highly indicated a strong anti-
inflammatory potential of administrated corticosteroids in
the first three postoperative months. This fact is similar to
some earlier studies [14, 15]. During the final six months of
the study, it seemed to be, that IOL material had the main
influence on preventing the PCO development.
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Anti-inflammatory drugs have a huge effect on control-
ling the inflammation in early postoperative period. LECs
cannot be completely removed during phacoemulsification
even using advanced surgical techniques. After a few months,
because of the chronic inflammation, LECs start to prolifer-
ate and migrate towards the lens posterior capsule. During
that period, IOL block the further migration of the LECs.
Therefore, the finest results in preventing the PCO develop-
ment can be reached by the synergistic act of anti-inflam-
matory therapy and aqueous intraocular lens implantation.

CONCLUSION

PCO still represents the most frequent postoperative
complication of the uncomplicated cataract surgery. This
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Edekar matepujana MHTPAOKYNapHOT COYMBA M NOCTONEPATMBHE Tepanuje Ha pas3Boj
3amyherba 3aaHbe Kancyne counBa nocne onepaumje CEHUIHE KaTapakTe

[Jywat Togoposuh', TatjaHa LWapeHau-Bynosuh'?, HeHag Metposuh'? CeetnaHa JosaHosuh'?,

MwpjaHa JanuhmnjeBuh-Metposuh'?, JaHnjena hokosuh?, KatapuHa JaHnhujesuh?, CyHunua Cpehkosuh'?
'YHuep3utet y KparyjesLy, OakynteT MeAULIMHCKNX HayKa, KaTeapa 3a opTanmonorujy, Kparyjesau, Cpbuja;
2KnuHnuky ueHTap Kparyjesau, KnuHuka 3a odpranmonorujy, Kparyjesau, Cpbuja;

*YHuBep3uTeT y KparyjesLy, GakynteT Me[nLMHCKNX Hayka, KaTefpa 3a ncuxujatpujy, Kparyjesau, Cpbuja;
*YHuBep3uTeT y Kparyjesuy, Gakyntet meauLmHCKIX Hayka, Kateppa 3a counjanty meguumHy, Kparyjesau, Cp6uja

CAMETAK

YBopa/Linm Hajuewha noctonepateHa Komnamkaumja ycneiu-
HO 3BefieHe onepaLyje KatapakTe GakoemynandukaLlujom je
pa3Boj 3amyhetba 3agrbe Kancyne coumsa. To je Npoy3poKOBaHO
nponudepaLnjom 1 MUrpaLiMjom NpeocTanmx pesuayanHmx
enuTtenHux henwja.

Linsb oBe cTyauje je ncnutrBatbe ytuuaja ABa pasinymta MHTpa-
OKyNapHa CouuBa 1 fiBa pasnnynTa aHTUMH$IamaTopHa neka
Ha pa3Boj 3amyhetba 3aaHe Kancyne counBa TOKOM jeJHOro-
Juwber neprioga npahetba.

MeTtoge VcTpaxuBame je 0byxsaTtuno 120 6onecHuka (120
ounjy), NoajefHaKko noferbeHux y uetnpu rpyne. NMpse Ase
rpyne ykibyumBane cy 6051eCHIKe Koju Cy KOPUCTUAW NMOCTO-
nepaTUBHO HECTEPOVAHW aHTUMHbIamMaTOPHW ek (NSAIL), Bok
Cy ocTane rpyrne gobune KopTmkoctepongHy Tepanujy. lMpsa un
Tpeha rpyna gobune cy xuapodunHa MHTPaoKynapHa coun-
Ba (MOC), a ppyra n uetBpTa xuapodobHa MOC. 3a aHannzy
3amyherba 3agrbe Kancyne coumBa KopulwheH je coptBepcku
nporpam EPCO 2000. CtyneHTOB T-TeCT, BUIKOKCOHOB TeCT 1
ANOVA kopuwheHu cy 3a aHanu3y nogaTaka, a BpegHoCT
p < 0,05 je npuxBaheHa Kao CTaTUCTYKM 3HaYajHa.
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Pesyntatum [locne Tpu noctonepatBHa Mecela 6onecHUL 13
rpyna NSAIL-a imanu cy cpepaty BpegHocT 3amyhera 3agtbe
Kancyne couusa 0,25 + 0,03, LITO je 610 CTAaTUCTUYKM 3HAYAJHO
BuLwe (p = 0,042) y nopeherby ca KOPTUKOCTEPOUAHUM rpyrnama.
Ha kpajy cTyamje, Haj6ombu pesyntaTi y cnpeyaBakby HacTaH-
Ka 3amyhetba 3aftbe Kancyne counBa 3abenexeHu cy y rpynu
6onecHuKa ca xuapodobHum MOC 1 KOPTUKOCTEPOUIHOM Te-
panujom, ca cpearom BpegHouwhy 0,47 + 0,08.

3aksbyuak OBa cTyfuja je nokasana Aa Cy MHTpaoKynapHa
coumBa n3paheHa of akpunatHor xuapodobHor matepujana
6vna npasy 1360p NPUIMKOM oAabrpa MHTPAOKYNapHOT Co-
uMBa y cnpeyaBatby pa3Boja 3amyhetba 3aatbe Kancyne coun-
Ba. C apyre ctpaHe, NSAIL v Tepanuja KOpTUKOCTEPOUAMMA Cy
nokasane CM4He pesynTaTe y CnpeyaBatby NOCTonepaTriBHe,
VIHTPaoKynapHe nHdnamauyje. Oea YntbeHULia Moxe 61Tn Beo-
Ma KOpPWCHa y ChTyalmjama Kafia ce KOPTUKOCTePOVAN MOpajy
ynotpebsbaBaTyi ca BeIMKMM OMNpe30oM.

Krbque peun: 3amyhe|-be 3ajHe Kancyne coumBa; UHTPao-

KynapHa COYMBa; HECTEPOUAHMN aHTUMHbNAMAaTOPHN NeKOBY;
KopTuKocTepouan
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