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BACKGROUND: Cataract is often associated with primary glaucoma. Prostaglandin analogues use is considered to
be a risk factor for pseudophakic cystoid macular edema.

PURPQOSE: To evaluate the effect of prostaglandin analogues and non-steroidal anti-inflammatory medications on the
central retinal thickness and the incidence of pseudophakic cystoid macular edema after phacoemulsification with intraocular
lens implantation in patients with primary open-angle glaucoma.

MATERIALS AND METHODS: 91 patients were enrolled in the study. The first and the second main groups included
22 patients (22 eyes) each. All patients in main groups had glaucoma and were treated with prostaglandin analogues.
47 patients (57 eyes) without glaucoma were included in the control group. After phacoemulsification, patients from all groups
were treated with topical antibiotics and steroids. Patients in the main second and in the control groups received also non-
steroidal anti-inflammatory drops. The retinal thickness was measured by optical coherence tomography 2 weeks, 2 months
and 6 months after surgery.

RESULTS: After surgery, the foveal thickness in patients of the first and the second groups increased, but returned to
the preoperative level after 6 and 2 months, respectively. The foveal thickness in the control group decreased after surgery,
and it increased gradually but did not achieve the preoperative values.

CONCLUSION: Prostaglandin analogues use after phacoemulsification with intraocular lens implantation does not affect
the incidence of pseudophakic cystoid macular edema. Prescribing non-steroidal anti-inflammatory drops after the surgery
helps achieving more rapid normalization of the central retinal thickness.
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OueHKa TO/ILLMHBI CETHATKU U 4acTOTbl pa3BUTUA
nceBno0¢pakMYHOr0 KUCTO3HOr0 MaKy/NIAPHOro OTéKa

y 60/1bHbIX NepBUYHOI OTKPLITOYro/IbHOU rNayKOMOM,
NoNy4aloLUMX aHaioru npocTariaHAuHoOB
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Llene. OueHUTL BAMAHWE aHANOroB NpoCTariaHAMHOB M HECTEPOMIHbIX MPOTMBOBOCNANMUTENBHBIX NPEnapaToB Ha Tof-
LMHY GOBEONAPHOM CETYATKM U pa3BUTUE NCEBAO0GAKMYHOMO KUCTO3HOMO MaKyMAPHOr0 OTEKa nocne garoaMynbeudumka-
LMW C UMNNAHTaLMEN MHTPAOKYAPHOM NIMH3bI Y 6ONbHBIX NEPBUYHON OTKPLITOYTO/IbHOM T'1IayKOMOW.

Mamepuanel u Memodsl. B viccnepoBaHne BrioyeH 91 mauueHT. B nepsylo W BTOpYl0 OCHOBHblE TPYNMbl BOLN
no 22 venoBeKa (22 rnasa), nosyvalolime aHanoru npocTarfaHaMHOB. KoHTposbHYl0 rpynny cocTaBuamn 47 mauueHToB
(57 rnas) 6e3 comyTcTBylOLLEN rNayKoMbl. MccnedyeMble Bcex rpynn nonyyany nocnie onepaLum KOPTUKOCTEPOMIbI U aH-
TMOMOTUKK, NaLMEHTbI BTOPOM OCHOBHOW WM KOHTPOSIbHOW TPYMM TaKKe Noflyyany HecTepouaHble NpOTUBOBOCTAMTESb-
Hble mpenapatbl. MeTogOM ONTUYECKOM KOrepeHTHOM ToMorpaguu OLEHMBaNM TOMLUMHY LLEHTPaNbHOM 30HbI CETYATKM
[0 1 yepe3 2 Hef., 2 1 6 Mec. nocsie onepaumu.

Pesynemamel. TonwimHa ceTyaTky B GoBea nocse GpakoaMynbeudmKaL My B OCHOBHBIX Fpynnax bbina yBenuyeHa u Bep-
Hyflacb K MCXOOHbIM 3HAYeHUAM Yepe3 6 Mec. B MepBOW rpynne U yepe3 2 Mec. BO BTOPOW, B KOHTPONbHOW rpynne —
yepes 2 Hef. nocnie onepauuy bbina HUXKe [00NepaLMOHHbIX 3HAUEHMI, 3aTeM NOCTENEHHO BO3pacTana, Ho He JOCTUIa
MCXOZHOr0 YPOBHA.

3aknoyenue. Y npoonepupoBaHHbIX HAMU MALMEHTOB, NOMYYAIOLLMX aHANOorK NpocTarnaHAMHOB, noce GaKoIMynbCu-
PUKaLMM C MMNNAHTaLMEN MHTPAOKYNAPHOW NMH3bl NCEBA0GAKUYHBIN KUCTO3HBIA MaKyNAPHbLIN OTEK He BblAiBMEH. [pu-
MEHEHWe HECTEPOMAHBIX MPOTUBOBOCTA/IMTESbHLIX NPENapaToB B NOC/E0nepaLMoHHOM Nepuoae CTabunmnsmpyeT TONLLMHY
CeTYaTKM M cnocobCTBYeT BOCCTAHOB/IEHUIO €€ HOPMabHOM TOMLLMHBI.

KnioyeBble cnoBa: ToNLWMHa ceT4aTku; doBea; akoaMynbCudUKaLMs; NepBUYHAA OTKPLITOYrobHAA IayKoMa; aHanoru
npocTarnaHAvHoB; NCeBA0PAKNYHBIN KUCTO3HBIA MaKyNAPHBIA OTEK; HeCTepOMAHbIe MPOTMBOBOCNANNTE/bHBIE CPEACTBA;
ONTUYECKaA KorepeHTHaa ToMorpagus.
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INTRODUCTION

Surgical procedure is known to be currently the only
effective treatment for cataracts. One of the significant
complications after cataract extraction is pseudopha-
kic cystoid macular edema (PCME), which is a common
cause of painless decrease in visual function in the post-
operative period.

CME is defined as the accumulation of fluid in the
outer plexiform layer and the inner nuclear layer, as well
as edema of the Mueller cells of the retina. CME con-
sists in local expansion of the extracellular space of the
retina (sometimes related with the intracellular space)
in the macular region [1]. Depending on the cause and
mechanism of occurrence, there are diabetic ME (DME),
postocclusive CME, postoperative or pseudophakic (ar-
tiphakic) CME, and CME in presence of concomitant in-
flammatory diseases (uveitis). In our study, only PCME
is considered.

Despite the fact that PCME was first identified
40 years ago, the pathogenesis is still not fully under-
stood [2-6]. The risk factors of PCME, on the other hand,
are well-known. PCME is caused by a disorder of the
blood-retinal barrier and/or vitreomacular traction in
complicated surgery [7, 8. In surgical trauma, the iris
can produce inflammatory mediators (mainly prostaglan-
dins), which disrupt the blood-retinal barrier, increas-
ing vascular permeability in postoperative inflammation
[9-11].

The risk factors for the development of PCME include
the following:

1) Type of surgical intervention or type of surgical
access [8, 12[:

« Intracapsular extraction - 7-24% [7];

« Extracapsular extraction - 2-6.7% [13];

« Phacoemulsification (PE) - up to 0.1%-2% [14];

2) Intraoperative factors:

« Radiation intensity of the operating microscope [15];

« Power and duration of ultrasound and/or different
types and models of phacoemulsifiers [16];

3) Intraoperative complications [6] (rupture of the
posterior capsule, vitreous prolapse, retention of the
lens masses and traction of the vitreous [10, 11, 17]);

4) Severity of inflammation in the anterior segment.

As a rule, CME occurs 4-12 weeks after surgery
(10, 11, 17].

In 14%-77% of cases, cataract occurs in combination
with glaucoma, and more than 50% of patients with pri-
mary open-angle glaucoma (POAG) follow the I0P-low-
ering drug regimen [18]. Prostaglandin analogs (PGA) are
widely used not only as monotherapy, but also in combi-
nation treatment. The literature presents data on the cor-
relation between the use of PGA and CME. In early studies,
it was shown that PCME is associated with the topical
application of latanoprost in POAG patients [19-21].
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According to some authors, PGA may be a risk fac-
tor that increases the probability of PCME [22-24].
There is also a theory that the preservative, not the ac-
tive ingredient of PGA, is the major cause of CME [19].
Some researchers believe that retinal thickening after PE
in POAG patients on the background of PGA therapy may
be caused by PGA disrupting the blood-aqueous bar-
rier of the pseudophakic eye [25-27]. Despite the large
number of published works focused on this problem, the
question on the safety of PGA use in the preoperative and
postoperative periods of PE with intraocular lens (IOL)
implantation in POAG patients has not yet been resolved.
Due to the increase in the state of the art for performing
PE, surgical trauma and inflammatory response in the
postoperative period were significantly reduced, and in-
traoperative complications were minimized. On the other
hand, in clinical practice in the postoperative period for
the prevention of CME, non-steroidal anti-inflammatory
drugs (NSAIDs) are widely used to inhibit the synthesis
of prostaglandins [19].

Optical coherence tomography (OCT) is a non-contact,
non-invasive examination for obtaining high-resolution
biomicroscopic imaging. With the development of OCT,
fluorescein angiography has been replaced as the lea-
ding method for CME diagnosis [28, 29].

The study aimed to assess, based on OCT data, the
effect of PGA and NSAIDs on the foveal retinal thickness
after PE with IOL implantation and the incidence of PCME
in the postoperative period in POAG patients.

MATERIALS AND METHODS

The study included 91 patients (101 eyes) with cat-
aracts, who were admitted for surgical treatment at
the St. Petersburg city multi-field hospital No. 2 from
March 2018 to October 2020. The follow-up period was
6 months. Forty-four patients (44 eyes) had cataracts
with POAG and received I0P-lowering monotherapy with
PGA. These patients were distributed into two main
groups. The main group 1 included 22 patients (22 eyes)
aged 61-87 years (mean age 74.4 + 7.4 years), to whom
standard instillations (antibiotics and glucocorticoids)
were prescribed in the postoperative period; the main
group 2 included 22 patients (22 eyes) aged from 54 to
88 years (mean age 73.4 + 9.3 years), to whom antibi-
otics, glucocorticoids, and NSAIDs were prescribed in
the postoperative period. The control group consisted
of 47 patients (57 eyes) aged 53-84 years (mean age
70.8 + 8.3 years) who had cataracts but no POAG, and in
the postoperative period, instillations of an antibiotics,
glucocorticoids, and NSAIDs were prescribed to them.

Patient inclusion criteria:

« POAG stages I-Ill compensated with PGA mono-
therapy;

« Various stages of uncomplicated cataract;

19



20

ORIGINAL RESEARCHES

» Without intraoperative complications (posterior
capsule rupture, vitreous prolapse, remnants of lens
masses, trauma to the iris, etc.).

Exclusion criteria:

« Concomitant systemic conditions, such as diabetes
mellitus and rheumatoid diseases;

« Concomitant ocular conditions (uveitis, “wet” age-
related macular degeneration, macular hole, secondary
glaucoma, vascular diseases of the retina, vitreomacular
traction syndrome and refractive amblyopia);

« History of eye surgeries and trauma.

Diagnosis of cataract and POAG was performed based
on complaints, medical history, and analysis of the re-
sults of instrumental examinations. Before and after PE,
all patients were subjected to standard ophthalmologi-
cal examinations, including auto-refractometry, visual
acuity testing, gonioscopy, tonometry, perimetry, bio-
microscopy, and ophthalmoscopy; additional examina-
tions included OCT performed on the RTVue-100 device
(Optovue, USA).

Patients of the main group constantly used one of
the PGA drugs or prostamides (latanoprost, travoprost,
tafluprost, or himatoprost). Intraocular pressure was
measured using an ICare TAO1i tonometer (Finland).
The dynamics of glaucoma stabilization was assessed
using static (threshold) automated perimetry using the
Pericom perimeter. The examination of retinal and the
analysis of the data based on the Retina thickness map
protocol (the retina thickness in the 1-mm zone) were per-
formed using an RTVue-100 optical coherence tomograph
(Optovue, USA). The study was performed before sur-
gery, after 2 weeks, 2 months, and 6 months after the
surgery.

All patients underwent standard PE with implantation
of various IOL models using an Infiniti phacoemulsifier
(Alcon, USA) by the same experienced surgeon. At the
end of surgery, the ultrasonic, temporal, and hydrody-
namic parameters of the PE were recorded. All surgi-
cal procedures were performed without intraoperative
complications.

In the postoperative period, all subjects received
treatment according to the following schemes. Pa-
tients in main group 1 received PGA g. d. at bedtime.

Table 1. Visual acuity in groups, M + SD (n = 101)

Ta6auua 1. OctpoTa 3peHua B rpynnax cpasHenna, M + SD (n = 101)
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After surgery, they received levofloxacin 0.5% q.i.d. for
2 weeks and dexamethasone 0.1% for 4 weeks tapering
the dose from q.i.d. to g.d. In the group 2, additional
nepafenac 0.1% was prescribed t.i.d. for 4 weeks. The
control group had a similar regimen of postoperative
treatment.

Statistical processing of the material was performed
using the IBM SPSS Statistics Subscription software, the
mean value and standard deviation were calculated, and
the differences between the groups were determined ac-
cording to OCT data before and after surgery by one-way
analysis of variance. Differences between the results of
measurements before and at different times after surgery
in each group were determined using the Student’s t-test.
Pearson’s correlation analysis was used to assess the
correlation between PE parameters and retinal thickness.

RESULTS

All patients were examined before surgery and after
2 weeks, 2 months, and 6 months after it.

Next day after the surgery, biomicroscopy revealed
that all patients had a moderate mixed redness of the
eyeball, the cornea was transparent or there was mild
keratopathy, anterior chamber fluid had minor opales-
cence (“+"/"++"), the pupil reaction to light was retained,
and the IOL was in the correct position. The posterior cap-
sule was intact and transparent. After the surgery, high
visual functions were registered in all patients (Table 1).
Intraocular pressure in patients was normalized through-
out the follow-up period (Table 2).

All patients underwent OCT using an RTVue-100 device
(Optovue, USA) before and after surgery; the results the
retinal thickness measurements are presented in Table 3.
The dynamics of thickness changes of the foveolar retina
at different times is presented in Fig. 1 and Fig. 2.

The numerical data in our study were shown to have
a normal distribution and uniform variance using Kol-
mogorov-Smirnov test and variance analysis. For all the
results obtained, a multiple comparison was performed
(LSD and Bonferroni test).

Based on the results of the foveal retinal thickness
evaluation, no statistically significant differences were

After surgery
Group Before surgery
after 2 weeks after 2 months after 6 months
I (n=22) 0.1+0.1 08+0.2 08+0.2 0.9+0.1
Il (n=22) 0.3+0.1 08+0.2 09+0.2 0.9+0.1
Control (n=57) 03+£0.2 0.9+0.1 0.9+0.1 0.9+0.1

DOl https://doi.org/1017816/0V64116
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revealed between the groups before and 2 weeks and
2 months after the surgery (p > 0.05); 6 months after
surgery, there was a statistically significant difference
between the group 2 and the control group (p < 0.05).

Statistically significant differences were found be-
tween the preoperative data on the retinal thickness in
the fovea and the results at different times after the sur-
gery in each group (p < 0.001).

Table 2. 0P by ICare in groups, M + SD (n = 101)

2)2021 Ophthalmology journal

The surgery duration did not have significant differ-
ences between the groups, although there were differ-
ences in the spent cumulative energy of ultrasound and
aspirated balanced salt solution (p < 0.05) (Table 4).
Moreover, these intraoperative factors (spent cumulative
ultrasound energy, balanced salt solution, and surgery
duration) did not correlate with changes in retinal thick-
ness in the foveal area.

Tabnuua 2. [MapameTpbl BHYTpUrnasHoro gaeneHua no ICare B rpynnax cpaBHenus, M + SD (n = 101)

After surgery, mmHg

Before surgery,
Group mmHg after after after
2 weeks 2 months 6 months
I (n=22) 150+ 25 15.7 +3.7 13.0+ 2.1 13.7+3.8
Il (n=22) 154+ 1.9 16.9 + 4.8 15.0+ 2.4 128+ 3.4
Control (n = 57) 15.3+3.8 145+ 35 13.0+3.2 13.1+ 34
Table 3. Foveal thickness in groups, M + SD (n = 101)
Tabnuua 3. To/wwmHa ceT4aTkK B GoBea B rpynnax cpaBHeHus, M + SO (n = 101)
Group Before surgery, After surgery, pm
Hm after after after
2 weeks 2 months 6 months
I (n=22) 250.2 +18.0 253.1+£258 258.0 + 22.7 258.7 £ 13.6
Il(n=22) 248.1 +22.5 251.0+21.9 2502 +17.3 241.3+14.6
Control (n = 57) 266.0 + 1.4 2510+ 1.4 255.0 + 7.1 2583+ 16.6
270 £ 10 78 8.5
g %% g ° v 2]
o 260 £ 9 u u
£ 255 = . I I
= c
5 g g Ry
£ - X
3 245 ; 5 -1
240 _'::% - 15
235 ©-20
Before surgery  2weeksafter ~ 2monthsafter 6 months after 2 weeks after 2 months after 6 months after
srgery surgery surgery surgery surgery surgery

—m— Group | with PGA - -#- - Group Il with PGA and NSAIDs
—o— Control group

Fig. 1. Dynamics of foveal thickness at different follow-up periods
in groups

Puc. 1. [InHaMuKa TOMLWMHBI CETYATKU B poBea B pPas3nnyHble
CPOKM HabnloaeHMA B rpynnax CpaBHeHUs

DOl https://dol

Group | with PGA = Group Il with PGA and NSAIDs
m Control group

Fig. 2. Dynamics of the difference from the initial level of foveal
thickness at different follow-up periods of observation in groups
Puc. 2. [InHaM1Ka OTIMYMA OT UCXOJHOTO YPOBHA LIEHTPANIbHON
TO/LLMHBI CETYATKM B pas/iMyHble CPOKM Hab/ioaeHna B rpynnax
CpaBHeHus

org/10.17816/0V64116
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Table 4. Parameters of phacoemulsification in groups, M + SD (n = 101)
Tabnuua 4. MapaMeTpbl hako3aMybCUUKaLMK B rpynnax cpaBHeHusa, M + SO (n = 101)

Group Cumulative energy used, Balanced irrigation solution, Surgery duration,
kJ ml min
I (n=22) 15173 63.2 £ 15.1 75+ 1.6
Il (n=22) 8.1+43 95.3+£15.0 6.8+1.9
Control (n =57) 99+7.7 51.8+12.4 7.1+2.3

DISCUSSION

There were no patients participating in the study who
had systemic and/or ocular diseases that increased the
probability of CME. In addition, there were no intraopera-
tive or postoperative complications. In the course of the
study, no patient with PCME was identified. Many stud-
ies have revealed that after PE in patients using PGA,
the probability of developing PCME does not increase
(18, 30, 31].

The results of our study reveal that according to
the OCT data of the one-millimeter central zone of
the retina, the parameters of its thickness in patients
of the group 1 increased gradually after the surgery,
and these were +2.9 microns after 2 weeks, 0.01% of
the initial level; +7.8 microns after 2 months, 0.03%
of the initial level; +8.5 microns after 6 months, 0.03% of
the initial level (Tables 4, 5, Figs. 1, 2). Our data support
the conclusions of the study by S. Yu. Astakhov et al. [18],
who found that in patients receiving I0P-lowering thera-
py after PE for 6 months, the retinal thickness increases,
and returns to its initial values by the end of the year
one after surgery. In 2008, a study was performed in
which NSAIDs were not used in the postoperative pe-
riod, while the retinal thickness in the fovea area after
PE increased in all groups after 8 weeks, but in POAG
patients using I0P-lowering medications, the thicken-
ing of the retina was two times higher than in patients
without POAG [27].

Patients of the groups 1 and 2 were characterized by
minor increase in the central retinal thickness 2 weeks
after the surgery (+2.9 microns, 0.01% of the initial
level). However, in the group 2, receiving NSAID instil-
lations, the restoration of the initial retinal thickness
began earlier (after 2 months) and took less time (less
than 6 months, Tables 4, 5, Figs. 1, 2).

Many studies have focused at changes in the retinal
thickness after PE of uncomplicated cataract, with the
prescription of antibacterial and steroid therapy after
surgery. Within 6 months, the increase in the central
thickness of the retina varied (from 17.33 to 23.68 pm)
within the normal range [32, 33]. However, H. Ching et
al. [34] obtained opposite results in the form of a de-
crease in the retinal thickness in the foveal area af-
ter PE after 2, 4, and 8 weeks (-14, -9, and -13 pm,
respectively). They suggested that this may be due to
an error in OCT measurements due to lens opacity and
restoration of the transparency of optical media after
surgery. A similar effect of retinal thickness decrease
was obtained in the control group. It should be borne
in mind that the effect of restoring the transparency
of optical media on the result of the retinal OCT can
lead to underestimation of its real thickening in other
groups.

A number of studies have demonstrated that in pa-
tients with uncomplicated cataracts using NSAIDs instil-
lations, the central retinal thickness maximally increased
(up to 10.2 pm) in the postoperative period at 12 weeks
and 3 months after surgery, and did not return to the ini-
tial level within 6 months [35-37]. The authors of these
studies believe that in the postoperative period, the use
of NSAIDs slowed down the rate of retinal thickening. In
our study, the central retinal thickness in patients of the
control group decreased 2 weeks after surgery (=15 pm,
0.05% of the initial level), then gradually returned to the
initial level, but did not reach it, as the average differ-
ence from the initial level was -11 pym after 2 months,
and -7.7 ym after 6 months (Tables 4, 5, Figs. 1, 2).

There are many reports focused on the prescription of
NSAIDs for the prevention and treatment of CME [16, 38],
but the question of the additional benefits of NSAIDs
when using steroid instillations after PE of uncomplicated

Table 5. Mean change of foveal thickness at different follow-up periods, M + SD (n = 101)
Tabnuua 5. CpesiHee M3MeHeHMe TOMLLMHBI CETYaTKM B GOBea B pa3nnyHble CPoKM Habnwoaenua, M + SO (n = 101)

Group Before surgery,

After surgery, pm

Hm after 2 weeks after 2 months | after 6 months
I (n=22) 250.2+18.0 29+78 78+ 4.7 85+ 44
Il (n=22) 248.1+22.5 29+0.6 2.1+£52 -68+79
Control (n = 57) 266.0 + 1.4 -15+0 -11+£57 -7.7+15.2

DOl https://doi.org/1017816/0V64116
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cataract for the prevention of CME has long remained
open. However, in 2018, the PREMED study proved the
efficiency of 0.09% bromfenac for the prevention of
CME [39].

In the course of our investigation, it was proven that
instillation of NSAIDs after PE of uncomplicated cataract
in patients receiving PGA accelerates the return to the
initial thickness of the retina.

CONCLUSION

In POAG patients receiving PGA after PE with I0L im-
plantation for 6 months, no PCME was detected.
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