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Abstract

e AIM. To do the assesement of the effects of repeated

parabulbar application of triamcinolone acetonide ( TA)
on uveitic macular edema ( ME) with and without
epiretinal membranes (ERM) obtained via high resolution
optical coherence tomography(OCT) parameters ( central
and average macular thicknesses, and volume) and their
correlation with visual efficiency.

e METHODS:. This study depicts treatment results
obtained for 140 eyes in patients with uveitic macular
edema divided into two groups based on absence or
presence of epiretinal membranes. Three repeated doses
of triamcinolone acetonide (40 mg each ) were
parabulbarlly applied every 3-4wk, and besides which all
patients also received local treatment of nonsteroidal anti-
inflammatory  drugs. Patients’ visual efficiency,
intraocular pressure, and high resolution spectral domain
optical coherence tomography ( SD - OCT) examination
was performed.

e RESULTS. Best results were achieved in patients with
macular edema without epiretinal membranes where
average values for average thickness, volume, and
central field thickness were statistically significantly lower
than the same values at the beginning of treatment.
Following treatment of eyes with macular edema in a
group with ERM, besides decreased values of volume and
average thickness, there was also increased central field
thickness. Overall, from initial examination to treatment
completion, there was no statistically significant change
of intraocular pressure and central field thickness, but
there was statistically significant decrease in average
thickness, volume, while visual efficiency statistically
increased. In both groups visual efficiency highly
correlated with central field thickness.

e CONCLUSION: Repeated parabulbar application of
triamcinolone acetonide had better outcome on uveitic
macular edema without epiretinal membranes being
present.

o KEYWORDS. uveitis; macular edema; epiretinal
membranes; optical coherence tomography; central field
thickness; average thickness; volume; parabulbar;
triamcinolone acetonide
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INTRODUCTION

acular edema (ME) is a nonspecific condition which can
M manifest in a variety of diseases and pathological
conditions. Uveitic ME is one the possible manifestations and
most severe complications of chronic uveitis, which can result
in decreased visual efficiency ( VE). ME most commonly
develops in patients with posterior uveitis; intermediate
uveitis, and chronic retinal vasculitis. Mostly, systemic
diseases such as Behcet’s disease; Birdshot retinopathy, and
sarcoidosis are followed by ME, which in turn can in some
cases also occur in association with anterior segment
inflammation particularly HLLA-B27 related uveitic syndrome
and juvenile rtheumatoid arthritis (JRA)"™.
Uveitic ME can be both intra - and extra — cellular.
Intracellular edema ( cytotoxic) is excess intracellular fluid
accumulation which occurs due to changed ionic channels,
and is generally consequence of toxic cellular damage,
ischemia, or trauma. Extracellular edema can occur as
consequence of blood—retinal barrier ( BRB) breakdown due
to release of inflammatory mediators involved in
etiopathogenesis of uveitic ME. Endothelial capillary cells and
those of the retinal pigment epithelium ( RPE) are both the
source and target of mediators such as prostaglandins;
leukotrienes; cytokines: interleukin—6 (IL-6) , interleukin—
10 (IL-10), tumour necrosing factor—a (TNF-a) ; growth
factors: vascular endothelial growth factor ( VEGF ) and
others "™’ Increase in numbers and adhesion of leukocytes to
the blood vessels endothelial wall is mediated by adhesive
molecules and nitrogen monoxide, and leads to damage of
epithelial cells (EC); an increased capillary permeability;

[7]

and accumulation of fluids in the retina Seeing this,

application of corticosteroids inhibits interaction between the
leukocytes and blood vessels EC™*™'.

As part of vitreomacular traction ( VMT) syndromes, one of
the reasons for development of uveitic ME is tractional stress
on the macula caused by perifoveal vitreous adhesion'”’. BRB
breakdown comes about as consequence of tractional stress,
which in turn occurs due to retinal and RPE separation,

damage of Muller cells, capillary leakage and edema

formation' "™’
Development of ME can also be influenced by numerous other
factors such as hypertension and cigarette smoking "™,
Additionally, local conditions, such as leakage from optic
discs circulation is often associated with uveitis, and can abet
and affect development of macular edema'"’ .
of ME depends on

parameters ; how widespread is ME; how edema is arranged in

Clinical assessment the following
the macular region ( diffused or focal ); central foveal
involvement; fluorescein leakage; signs of ischemia, or in
other words state of perifoveal capillary network; presence or
absence of vitreal traction; macular thickness; and chronicity

of the edema.
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Clinical symptoms and signs of macular edema (in order of
appearance ) are: reduced contrast and colour sensitivity,
decreased VE, micropsia, metamorphopsia; and presence of
central scotomas. During the course of clinical examination,
significant signs of ME that can be seen are; a clinically
significant foveal edema and loss of foveal reflex (in case that
there is retinal thickening >300 pwm). This type of assessment
of subclinical foveal edema ( macular thickness <300 pm)
will however not reveal ME"™ . As is the case with clinically
significant ME, biomicroscopic assessment can show cystic
spaces localized in the foveal region. Nonetheless, in most
instances for diagnosing ME, both fluorescein angiography
(FA) and optical coherence tomography ( OCT) are used but
seeing that OCT is less invasive it is the method of choice for
follow—up' ",

High definition OCT ( HD — OCT ) can show vitreoretinal
surface area and its associated disorders [ e. g. VMT,
( ERM ), ete. ]!, oOCT

measurement of central thickness; volume; average macular

epiretinal  membranes
thickness and fluid distribution, allows for differentiation of
diffused from cystoid edema, and at the same time progression
of ME during the course of an applied therapy >/,
Treatment of ME is dependant on clinical state, severity,
associated active process, and localisation ( unilateral or
bilateral ) of the disease.

Even though a consensus has not been reached as to when and
how to treat it, if there is an inflammatory process at work,
immediate treatment is to be applied. In case that ME is not
associated with ischemia or atrophy, and in view of managing
the condition, it is necessary to include systemic drugs as part

20,26

of the treatment plan"*?*’. The most common treatment of ME

thus consists of oral corticosteroids in conjunction with
parabulbar application of triamcinolone acetonide (TA) ™",
Topical application of medication is of little use with regards to
posterior uveitis and ME.

The aim of this study was to asses the effects of repeated
parabulbar application of TA on uveitic ME with and without
ERM obtained via high resolution OCT parameters ( centraland
average macular thicknesses, and volume ) and their
correlation with visual efficiency.

SUBJECTS AND METHODS

This study is comprised of 94 patients (140 eyes) suffering
from uveitis with associated ME. In all cases inflammation was
localized on the posterior segment of the eye ( intermediate
uveitis and retinal vasculitis). Depending on ME association
with ERM, patients were divided in two groups.

Before each treatment application, patients VE andintraocular
( IOP ) were taken,

Goldmann’s three mirror contact lens examinations performed.

pressure and biomicroscopic and
Average and central macular thickness, and volume were
assessed with the aid of high resolution spectral domain OCT
(SD-OCT) (SOCT Copernicus) .

Besides TA all patients also received topical nonsteroidal anti

( NSAIDs ),

immunosuppressive systemic treatment. ME was in all cases

— inflammatory drugs corticosteroids and

an associated manifestation of an evolutive process.
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Table 1
of treatment

Follow—up of VE, IOP, and OCT parameters, in uveitic macular edema, during the course

Examination and follow—up

Parameters

Initial 2m 3" 4"
VE 0.72+0.30 0.79+0.25 0.89+0.19 0.92+0.16
0P 13.84+1.66 15.34%3.79 15.21+2.91 13.74+1.59
CFT 297.75+69. 45 272.84+57.91 275.49+39.33 289.99+54.99
AT 305.59+27.26 289.55+21.07 296.27+14.52 292.04%20. 02
VOL 7.6420. 80 7.86+1.58 7.32+0.39 7.300. 50

VE. Visual efficiency; IOP: Intraocular pressure; CFT: Central field thickness; AT: Average thickness;

VOL: Volume; OCT: Optical coherence tomography.

which
applications of TA; those who were on anti— VEGF therapy;
those who, due to ME,

inhibitors; as well as those who underwent vitrectomy with

Patients received more than three parabulbar

received carbonic anhydrase

membrane peeling, were excluded from this study.

All data was analysed in SPSS (version 20.0) , and with the
aid of various descriptive statistical tools; paired — sample t—
test; one—way ANOVA ( Fisher correlation coefficient) and
Pearson’s correlation coefficient. Confidence interval for
statistical significance was 95% .

During the research, principles outlined in the Declaraation of
Helsinki (2008 ) were followed. Oral informed consent was
obtained from all patients. Neither patientsnor researchers
received any stipend for this research.

RESULTS

Upon treatment completion, in all 140 eyes ( with or without
ERM) there was a statistically significant high improvement in
VE (1=9.478; P=0.009) (Table 1).

Results obtained for statistical significance with regards to IOP
following initial examination ( before treatment) and after
three consecutive parabulbar applications of TA were: ¢, , =
4.919; ¢,,=1.092; ¢, ,=8.473; and P, ,=0.006; P, , =
0.277; P, ,=0.009; respectively. Overall average values of
IOP indicated that there was no statistically significant change
at the beginning and the end of treatment (¢, ,=0.767, P, ,=
0.444) (Table 1).

Results obtained for statistical significance with regards
tocentral field thickness ( CFT) following initial examination
('before treatment ) and after three consecutive parabulbar
applications of TA were: ¢, , =5.090; ¢, , =0.630; ¢, , =
3.511; and P, , =0.002; P,, =0.530; P,,=0.001;
respectively. Overall there was no statistically significant
change of CFT from initial to final examination (#, ,=1.321,
P, ,=0.189) (Table 1).

Results obtained for statistical significance with regards to AT
following initial examination ( before treatment) and after
three consecutive parabulbar applications of TA were:t, , =
8.527; 1, ,=4.679; 1, ,,=3.269; and P, ,=0.002; P, , =
0.010; P,, = 0. 001; respectively.
statistically significant decrease in AT from initial to final

examination (¢, ,=6.267, P, ,=0.003) (Table 1).

Overall there was

1

09}
w 08 without ERM
> —With ERM

0.7+ total

0.6

1 1 1 1
05 1 2 3 4
examination

Figure 1
without epiretinal membranes (ERM) ; follow—up.

Visual efficiency; uveitic macular edema with and

Results obtained for statistical significance with regards
tovolume ( VOL ) following initial examination ( before

treatment) and after three consecutive parabulbar applications
of TA were: t, ,=1.446; ¢, ,=4.158; ¢, ,=0.658; and P,
=0.145; P, ,=0.005; P, ,=0.511; respectively. Overall
there was statistically significant decrease in VOL from initial
to final examination (¢, ,=5.558, P, ,=0.004) (Table 1).
Comparison between groups with and without ERM, from
initial to final examination, showed increase of average values
of VE, which was statistically significant between groups,
second treatment ( F, =7.260, P=0.008), and following
third treatment (F,=5.614, P=0.019) (Table 2, Figure 1).
Comparison between groups with and without ERM, from
initial to final examination, showed statistically significant
increase of average values of IOP for the group without ERM
comparing to the group with ERM, after first treatment ( F, =
6.726, P=0.011); as well as following second treatment
(F,=5.160, P=0.025) (Table 2, Figure 2).

Initial examination illustrated higher statistically significant
difference of average values of CFT for the group with ERM ws
without ERM (F,=12.362, P=0.001), whilst both groups
showed a decrease of these values following initial treatment
with intergroup average values difference of CFT which was of
no statistical significance ( F, = 4. 671, P = 0. 032).
Following second and third treatment there was a statistically
significant increase for the group with ERM vs decrease in the
group without ERM ( F, =22. 664, P=0.009; and F, =
449.208, P=0.001; respectively) (Table 2, Figure 3).
Subsequently to each treatment, as well as at the end of the

entire treatment course, AT showed significant variation with
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Table 2 Follow—up of VE, IOP, and OCT parameters, in uveitic macular edema with or without

epiretinal membranes, during the course of treatment

Examination and follow—up

Parameters ERM -
Initial 2 3" 4"

VE Without 0.75+0.30 0.82+0.25 0.93+0.16 0.96+0. 13
With 0.68+0.31 0.76+0.25 0.85+0.22 0.89+0.18
Total 0.72+0.30 0.79+0.25 0.89+0.19 0.92+0. 16

0P Without 14.01x1.72 16.16+4.23 15.76+3.08 13.84x1.75
With 13.66+1.59 14.53+3.12 14.66+2. 64 13.63+1.43
Total 13.84+1.66 15.34+3.79 15.21+2.91 13.74x1.59

CFT Without 277.91+54. 66 262.40+49.28 260.77+19.37 242.06+12.69
With 317.59+76.99 283.28+64.09 290.21+47.98 337.92+35.65
Total 297.75+69. 45 272.84+57.91 275.49+39.33 289.99+54.99

AT Without 293.47+26.09 280.00+15. 88 288.63+10.83 273.50+2.19
With 317.71+22.76 299.11+21.38 303.90+13.75 310.58+10.24
Total 305.59+27.26 289.55+21.07 296.27+14.52 292.04+20.02

VOL Without 7.27+0.63 8.01x1.76 7.0420.16 6.84+0.05
With 8.02+0.78 7.71+1.39 7.60+0.34 7.77+0.26
Total 7.64+0.80 7.86+1.58 7.32+0.39 7.30+0.50

VE: Visual efficiency; IOP; Intraocular pressure; CFT: Central field thickness; AT: Average thickness;

VOL: Volume; OCT: Optical coherence tomography.

_ without ERM
17 with ERM
total
16l /\
T
€ 15[ /
€ /
14 /____\
13 1 1 1 1
1 2 3 4
examination

Figure 2 Intraocular pressure; uveitic macular edema with

and without epiretinal membranes (ERM) ; follow—up.
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with ERM
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300 /
E \/ P g
250 \

1 1 1 ]
200 1 2

examination

Figure 3 Central field thickness; uveitic macular edema with
and without epiretinal membranes (ERM) ; follow—up.

an intergroup increase following third treatment application.
These variations are substantiated by results obtained for both
groups. i. e. group with ERM showed continual increase (and
final was higher than initial ), whilst group without ERM
showed continual decrease of these values (Table 2, Figure 4).
Intergroup average values for AT differed significantly both

before treatment and following each treatment application.
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Figure 4 Average thickness; uveitic macular edema with and
without epiretinal membranes (ERM) ; follow—up.

without ERM
811 — \ith ERM
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examination

Figure 5 Volumen; uveitic macular edema with and without
epiretinal membranes (ERM) ; follow—up.

However, following third parabulbar application of TA, this
difference became ever higher as the statistical significance of
AT within the group without ERM decreased, whilst opposite
occurred in the group with ERM ( but were still lower than
initial ones) (F,=877.301, P=0.001) (Figure 4).

Before treatment was initialized, intergroup results showed
highly significant differences in average values of VOL (F, =
38.317, P=0.001) (Table 2, Figure 5).
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Figure 6 Uveitic macular edema with epiretinal membranes
during treatment with repeated parabulbar applications of
triamcinolone acetonide; OCT follow—up (maps, sector values
and OCT images).

Subsequently to initial treatment, results showed lower average
values of VOL in the group with ERM, whilst opposite had
occurred in the group without ERM, and an intergroup
difference of average values of volume had no statistical
importance (F,=1.295, P=0.257). After second treatment
there was decrease of average values of VOL in both groups,
with an intergroup analysis depicting that the group without
ERM had a more statistically significant one as opposed to the
group with ERM (F,=152.663, P=0.003). Following final
treatment application there was continual decrease in the
group without ERM, whilst group with ERM showed increase
of these values (with the final still being lower than at initial
examination) (F,=874.556, P=0.001) (Figure5).

OCT follow up of a patient with uveitic ME and ERM reveals
decrease of all relevant parameters and increased VE, but
even though CFT had decreased it had not reached normal
limits at the time of parabulbar TA treatment completion
(Figure 6, 7).
(PPV) with membrane peeling was applied.

Correlation between VE, 10P, and OCT parameters showed

For these reasons parsplana vitrectomy

that: At the beginning of treatment VE had negative
correlation with VOL which was of no statistical significance
(correlation coefficient = —0. 127, P =0. 136 ), while this
negative correlation was upon treatment completion of
statistical significance ( correlation coefficient = -0. 196, P =
0.020). VE also showed negative correlation with CFT (upon
treatment commencement ) which was of no statistical

importance ( correlation coefficient = -=0. 192, P =0.230).

[um] Single sector plot
750

600

450

N
w
Fs

Examination
[pm] Consolidated plot

Fov TI TO SI S0 NO I 10

Figure 7 Uveitic macular edema with epiretinal membranes
during treatment with repeated parabulbar applications of
triamcinolone acetonide; OCT follow — up ( single and
consolidated plots).

Upon treatment completion CFT had high

significant negative correlation ( correlation coefficient =—0.228 ,

statistically

P=0.007). Statistically significant negative correlation was
also confirmed between VE and AT, both at the beginning
(highly significant negative correlation) and at the end of
treatment ( correlation coefficient = —0. 250, P = 0. 003;
correlation coefficient = = 0. 196, P = 0. 020; respectively )
(Tables 3,4).

DISCUSSION

ME is a common complication of uveitis that occurs on the
posterior segment of the eye, and can either be diffused or
ERM.

associated with uveitis disrupt the inner and outer BRB thus

focal, with or without Inflammatory ~mediators
leading to accumulated levels of fluid in the retina. i. e.
edema, which if left untreated becomes chronic in nature and
may lead do permanently damaged central vision. There exist
many factors that can be responsible for decreased central
visual acuity. As a line which separates inner and outer
segments (IS/0S) of photoreceptors gets disrupted, one can
expect a worse visual outcome (e. g. in case of chronic

edemas ), thus making OCT an irreplaceable tool for

diagnosing structural macular changes>*™".

Initial treatment of acute bilateral inflammation associated with
ME consists of systemic corticosteroids applied until such time
when control over the previously mentioned state has been
reached. It has been shown that by inhibition of enzyme
phospholipase A2 corticosteroids also decrease production of

70 Additionally, one of the

1809
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Table 3 Correlation matrix of VE, IOP, and OCT parameters

VE 0P
Parameters " - " m " - ” "
1 2 3 4 1 2 3 4
1 1 0.807" 0.625" 0.539" -0.020  -0.079  -0.052  -0.122
2m 0.807" 1 0.744" 0.698" -0.013  -0.086  -0.058  -0.078
3" 0.625" 0.744" 1 0.904" -0.009  -0.004 0.005 -0.054
4" 0.539" 0.698" 0.904" 1 0.002 0.030 0.057 0.017
VE: Visual efficiency; I0OP: Intraocular pressure; OCT: Optical coherence tomography.
Table 4 Correlation matrix of OCT parameters
CFT AV VOL
Parameters 1 st an 3r(l 4[}1 1 st 2ml 3 rd 4th 1 st 2ml 3 rd 41h
1™ -0.192* -0.161 -0.154 -0.170* =-0.250" -0.077 -0.155 -0.111 -0.127 -0.089 -0.138 -0.111
o -0.164 -0.204* -0.142 -0.162 -0.285" -0.153 -0.154 -0.105 -0.157 -0.125 -0.121 -0.105
3" -0.239" -0.332" -0.176" -0.306" -0.295" -0.225" -0.231" -0.232" -0.184* -0.133 -0.230" -0.232"
4" -0.128 -0.272" -0.130 -0.228" -0.213* -0.070 -0.198" -0.196* -0.127 -0.096 -0.205" -0.196"

Visual efficiency; CFT. Central field

1*; Initial examination; VE;

significant at the 0. 05 level;

roles of corticosteroids is to inhibit VEGF production through

platelet— derived growth factor — dependent activation and to

1

inhibit IL -6 by blocking their receptors™'. It has been

shown that the manner in which various agents have been
applied ( intravitreally or subtenonially ) has similar
outcomes.

Corticosteroid delivery systems which are usually used in
ME may be

parabulbarlly ( along the orbital floor ) or subtenonially

treatment of unilateral uveitic applied
(continually along the sclera in order to increase absorption) ,
where Noziks” technique or episcleral canella via Tenons’

31-34]

capsule are used for the later' Through constant

monitoring of VE, 10P, and OCT parameters one can follow
the effects of parabulbar injection of TA"®™%

Intravitreal application of TA as well as slow release
intravitreal delivery systems ( dexamethasone and fluocinolone
implants) are associated with higher risk of complications
(i. e. endothalmitis and intraocular hypertension) "

The entire group consisted of patients with ME treated with
systemic medication due to uveitic inflammation (intermediate
uveitis or vasculitis ). Uveitic ME was further treated by
repeated parabulbar TA (40 mg applied every 3 —4wk).
Subsequent to third application of TA, in all 140 eyes with
ME, with or without associated ERM, there was statistically
significant decrease of parameters such as AT, and VOL,
whilst CFT demonstrate a decrease which was not statistically
significant. Following initial treatment there were decreased
average values of two OCT parameters; CFT and AT in both
groups, while average values of Vol. showed an increase in
the group without ERM. At the end of treatment this latter
group depicted a continual decrease of values and a
statistically significant difference was reached in relation to the
initial examination. Overall at the end of treatment followup,
the group with ERM had increased average CFT values.
volume generally depends the degree of

Macular on

1810

thickness; AT:. Average thickness; VOL: Volume; *: Correlation is

" Correlation is significant at the level 0.01; OCT: Optical coherence tomography.

inflammation and thus in these cases volume decreased
irrelevant of presence or absence of ERM. Seeing that ME
associated with ERM generally occurs due to VMT, medical
treatment alone is insufficient and thus further surgical PPV
with membrane peeling is required.

Changes in IOP were of no statistical importance.

The best correlation was achieved between VE and CFT, or in
other words VE mostly depends on CFT. Negative correlation
that exists between VE, AT, and VOL is not highly
statistically significant. So, best results were achieved in
patients with ME without ERM where average values for all
three OCT parameters were statistically significantly lower than
the same values at the beginning of treatment.

Second group of drugs which is used in treatment of ME are
carbonic anhydrase inhibitors whose aim is to modulate
distribution of carbonic anhydrase on the level of RPE, thus
allowing for reabsorption of fluids from retina and choroidea,
and so approximately 70% of subretinal fluid is, under normal
circumstances, and via metabolic transport, moved to the
choroid.

In treatment of uveitic ME, besides carbonic anhydrase
inhibitors and corticosteroid medication, there is a use for anti—
VEGF therapy as well ***7"

Moreover, it has been shown that besides previously
mentioned agents certain cytokines such as TNF-a and IL-6
have been especially associated to the severity of uveitis, in
view of which anti—-TNF-a and anti-IL—-6 agents are deemed
to be of use ™",

Surgical treatment of ME is applied in case of structural
macular changes as consequence of VMT. Pharmacological
vitreolysis or mechanical release of traction could lead to
reduced ME.
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