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Giris

Diabetik makulyar 6demlorin (DMO) diagnostikasinda hom anonavi, hom do
xiisusi diagnostika metodlarindan istifads olunur [1].

Son dovrlordo oftalmologiyada elektrofizioloji diagnostikanin oldo etdiyi
ugurlar sayosindo funksional miiayino metodlarinin rolu ohomiyyatli dorocods
yiiksalmisdir. Kliniki elektroretinoqrafiya metodlarinin komayi ils torlu qisada bas
veran patoloji proseslorin yayilmasini, onlarin agirliq doeracslorini miioyyon etmak,
eyni zamanda patologiyani ilkin marhalalorinds agkara ¢ixarmaq miimkiindiir [2,
3].

Diabetik makulyar 6demi olan xostolordo multifokal elektroretinografiya
(mf-ERQ) komponentlorinin amplitud gostaricilori oshomiyyatli dorocodo asagi
olur. Neqativ dayisikliklorin mdévcudlugu makulada kobud, geridénmoz patoloji
proseslorin olmasini, homginin xastoliyin gedisi monfi prognozu oks etdirir [4, 5].

Multifokal elektroretinoqrafiya diabetik retinopatiyasi olan vo olmayan sokarli
diabet (SD) xastalorinda golocokdos ola bilacok anomaliyalar1 prognozlasdirmaq
tcilin istifado oluna bilor [6]. Lakin bu istigamoatdo yetorli sayda todqiqatlar
aparilmamisdir.

Mbaqsad — mf-ERQ-nin malumatlar1 esasinda DMO-niin miixtalif formalariin
miialico naticalorinin prognozlasdirilmasi.

Material vo metodlar

Tadgiqgat isinin planina uygun olaraq, 82 SD xastosi iki qrupa boliinmiisdiir:
*  Qeyri-traksion makulyar 6demi ilo - 41 xosto (41 goz, I qrup)

* Traksion makulyar 6demi ils - 41 xasto (41 goz, II qrup)

Miiayino mf-ERQ Retiscan, Roland Consult (Almaniya) qurgusunda
aparilmigdir. Miiayine metodu ISCEV (Gormas Elektrofiziologiyasinin Beynalxalq
Comiyyati) standartina asason totbiq olunur. Mf-ERQ gdstaricilori geyd olunan
zaman gorma sahasinin markazi hissasindon ¢oxsayli lokal ERQ signallar ayrilir.
Apardigimiz mf-ERQ miiayinasi totbiq olunarkon 103 heksaqonal stimullu pattern
stimulyasiya protokolundan istifado olunmugsdur. On doqiqe miiddsatindo isiga
adaptasiya aparildiqdan sonra I dorocali mf-ERQ gostaricilorinin geydiyyati
aparilir. Mf-ERQ-nin geydiyyati monokulyar tisulla aparilir. Elektrodlar buynuz
gisanin vo goz altinda dorinin {izorino qoyulur vo torlu gisanin cavab reaksiyasi




olgiiliir. Alinmis tosvirlorin tohlili morkazi zonadan periferiyaya dogru 5 halqa
gostariciloring osason hoyata kegirilmisdir.

Todgiqatlarda qgeyri-traksion DMO olan 41 xosto (41 gbz) istirak etmisdir.
Onlarin 17-si kisi (41,5%), 24-1i qadin (58,5%), yaslar1 60,95 + 6,53 (min. 47, maks.
72) olmusdur. SD miiddati 11,65 + 6,72 il (0-30) toskil etmisdir. Gorma itiliyinin
orta gostoricisi LogMAR vahidlori 1lo 0,87 £ 0,29 olmusdur. Xostolors anti-VEGF
toyinatli bevasizumab intravitreal inyeksiyasi icra olunmus vo inyeksiyadan 2
hofto sonra tokrar miiayinolor aparilmisdir. Intravitreal inyeksiyadan sonra gérmo
itiliyi LogMAR vahidlori ilo 0,58 + 0,30-0 barabor olmus, gérma itiliyindo artim
33,1% toskil etmisdir. Intravitreal inyeksiyadan sonra 28 xostodo gérmo itiliyi
artmigdir (68%), 7 xostodo azalmisdir (17%), 6 xostodo doyismomisdir (15%).
MIf-ERQ miiayinosi gostormisdir ki, I qrup xostolordo tor qisanin makulyar
sahasinin bioelektrik cavabinin orta gostoricilori koaskin sokildo azalmigdir vo P1
orta = 37,48 £ 7,62 nV/deg2. toskil etmisdir (norma PI1 = 66,6 - 130,87 nV/
deg2). Inyeksiyadan sonraki dévrdo P1 amplitudunun gostaricilorinde yaxsilasma
geydo alinmisdir, P1 orta 55,70 + 21,00 nV/deg2 (+48,6%) toskil etmisdir. Implicit
time gostaricisi biitiin halqalarda artimisdir, yalniz 3-cii halqada implicit time
gostaricilori azalmigdir, 1-ci halgada 40,06 + 10,31 ms-dan - 45,11 £+ 16,52 ms-
dok artmigdir (+12,6%), artim statistik etibarli olmusdur (p < 0,05).

Traksion makulyar 6demi olan 41 xasto (41 goz) istirak etmisdir. Onlarin 18-
st kisi, 22-si qadin, yaslar1 56,37 + 10,07 (minimal 26, maksimal 77) olmusdur. SD
miiddoati 13,34 + 8,68 il (0-33) olmusdur. Traksion makulyar 6demin miialicosindo
pars plana vitrektomiya corrahiyys metodundan istifado olunmusdur. Aparilmis
omoliyyatdan 1, 3 vo 6 ay sonra tokrar miiayinolor aparilmisdir.

IT qrup xastalords vitrektomiyadan dnco gérma itiliyinin orta gostaricilori 1,12
+ 0,39 (minimal 0,5, maksimal 2,0) (LogMAR) olmusdur. Aparilmis vitrektomiya
omoliyyatindan sonra gérma itiliyinin orta gdstoricisi yaxsilasaraq 0,64 + 0,34
(LogMAR) olmusdur (forq -42,7% toskil etmisdir). Miialicodon sonra 37 xastodo
goérma itiliyi artmisdir (90%), 2 xastods azalmisdir (5%), 2 xostodo doyismomisdir
(5%). Traksion makulyar 6dem zaman1 P1 amplitudunun orta gostaricilori kaskin
sokildo azalmisdir vo P1 orta = 38,45 + 8,631 nV/deg2 toskil etmisdir (norma
P1 = 66,6 - 130,87 nV/deg2). Vitrektomiya omoliyyatindan 1 ay, 3 ay vo 6 ay
miiddotdo miiayino tokrar edilmis vo omoliyyatdan sonra P1 amplitudu vo implicit
time gostaricilorinin artmast geyd olunmusdur, on ¢ox nozors ¢arpan doyisikliklor
omaliyyatdan 6 ay sonra miisahido olunmusdur. P1 amplitudu amsoliyyatdan 6
ay sonra 60,10 + 26,29 nV/deg2 (+56,3%) olmusdur. P1 amplitudunun arasinda
doyisikliklor biitiin halgalarda statistik shomiyyatli olmusdur (p < 0,001). Orta P1
implicit time omoaliyyatdan ovval 41,16 £+ 10,03 ms olmusdur, 6 ay sonra 40,64 +
10,68 ms olmusdur (-1,3%), implicit time arasindaki doyisiklik statistik etibarsiz
olmusdur (p > 0,001).

Naticalor
Miixtolif formali DMO olan xostolordo miialicodon avvel alinmis mf-ERQ
gostaricilorinin miialicodon sonraki gorma itiliyini prognozlasdirmaq i¢iin hom P1



amplitud hom do P1 implicit time gostaricilari ilo gérma itiliyinin orta gdstaricisi
(LogMAR vahidlari ilo) arasinda xatti reqressiya tohlili aparilmisdir. Bu zaman
hom geyri-traksion, hom do traksion makulyar 6demi olan xastolordo miialicodon
ovval P1 amplitudu ilo aparilan xatti reqressiya tohlilinds yalmz 1-ci va 2-ci
halqa tizro statistik etibarli, digor halqalar {izro statistik etibarsiz slage miioyysn
edilmisdir.

Qeyri-traksion makulyar 6demi olan goézlordo (I qrup) P1 amplitudu tigiin
istifads edilmis populyasiya modelin iimumi uygunlugunu va statistik etibarligin
yoxlamaq ii¢ilin variasiya tohlili (ANOVA) aparilmisdir vo hom 1-ci halga, hom do
2-ci halga lizro modellorin uygunlugunun statistik etibarli oldugu gostorilmisdir
(1-ct halqga ti¢lin p < 0,001, 2-ci halga tli¢iin p < 0,05). Birinci halqada reqressiya
modelinin naticalori R? dayari 0,580 olaraq tapilmisdir ki, bu da miialicodon avval
P1 amplitudun miialicadon sonraki gormae itiliyini izah etma giiciiniin 58,0%
oldugunu gostorir (reqressiya omsali -0,021, p < 0,001)

IT qrup xastalords on giiclii olaga 1-ci halqga tizro alds edilmisdir (p < 0,001).
Bu halqada reqressiya modelinin naticalari R doyarinin 0,839 oldugunu, yani bu
modelin oalagasinin giiclii oldugunu gostorir. R? doyeri 0,703 olaraq tapilmisdir ki,
bu da miialicodon avval P1 amplitudun miialicaden sonraki gérms itiliyini izah
etmo giicliniin 70,3% oldugunu gostorir (reqressiya omsali -0,026, p < 0,001)

Hor iki qrupda P1 implicit time gostaricilorin prognostik amsallar1 hesablanmis
va onlarin statistik etibarli olmadig1 miioyyon edilmisdir. Eyni zamanda variasiya
tohlili do iki gostorici qrupu arasinda uygunlugun asagi oldugunu gostormisdir (p
>0,05).

Yekun

Multifokal elektroretinografiya P1 amplitudu gostoricilorinin - DMO-
niin miualicosinin funksional noticolorini prognozlasdirmaga imkan verdiyi
gostarilmisdir.

Acar sozlar: diabetik makulyar 6dem, multifokal elektroretinografiya, Pl
amplitudu
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Introduction

Both traditional and special diagnostic methods are used in the diagnosis of
diabetic macular edema (DME) [1].

In recent years, the role of functional examination methods has significantly
increased due to the successes achieved by electrophysiological diagnostics in
ophthalmology. With the help of clinical electroretinography methods, it is possible
to determine the prevalence of pathological processes occurring in the retina, their
severity, and at the same time detect pathology in its early stages. Multifocal
electroretinography (mf-ERG) is valuable in the evaluation of unspecified retinal
diseases and in monitoring the progression of the disease [2, 3].

In patients with DME, the amplitude indicators of the mf~ERG components
are significantly lower. These changes reflect the presence of gross, irreversible
pathological processes, while the presence of negative changes confirms the
presence of functional deficiencies in the retina as a negative prognostic sign [4,
5].

Multifocal electroretinography can be used to predict possible future
abnormalities in diabetic patients with diabetic retinopathy [6]. However,
insufficient studies have been conducted in this direction.

Purpose — to calculate predictors of treatment results of various forms of DME
based on mf-ERG data.

Material and Methods

The study included 82 patients divided into two groups:

* Group I — 41 patients with cystoid macular edema (41 eyes);

*  Group II — 41 patients with tractional macular edema (41 eyes).

The examination was performed on the mf-ERG Retiscan, Roland Consult
(Germany) device. This examination method is applied according to the ISCEV
(International Society of Electrophysiology of Vision) standard. When recording
mf-ERG indicators, multiple local ERG signals are separated from the central part
of the visual field. When applying the mf-ERG examination, a 103 hexagonal
stimulus pattern stimulation protocol was used. After 10 min. of light adaptation,
mf-ERG indicators of grade I are recorded. Mf-ERG registration is performed
monocularly. Electrodes are placed on the cornea and skin under the eye, and thus



the response of the retina is measured. The analysis of the obtained images was
carried out based on 5 ring indicators from the central zone to the periphery. In our
study, the P1 amplitude and P1 implicit time indicators of mf-ERG took the main
place.

Group I included 41 patients (41 eyes) with non tractional macular edema.
Of these, 17 were male (41.5%), 24 were female (58.5%), and their ages were
60.95 + 6.53. The mean visual acuity was 0.87 + 0.29 in LogMAR units. Patients
received intravitreal injection of anti-VEGF bevacizumab and were re-examined 2
weeks after the injection. Visual acuity after intravitreal injection was 0.58 + 0.30
LogMAR units, an increase in visual acuity of 33.1%. After intravitreal injection,
visual acuity increased in 28 patients (68%), decreased in 7 patients (17%), and
remained unchanged in 6 patients (15%). Multifocal ERG examination showed
that in I group, the average bioelectric response of the macular area of the retina
decreased sharply, and P1 averaged = 37.48 + 7.62 nV/deg2 (norm P1 = 66.6 -
130.87 nV/deg?2). In the post-injection period, an improvement was noted in the
P1 amplitude, P1 averaged 55.70 £ 21.00 nV/deg2 (+48.6%). The implicit time
indicator increased in all rings, only in the 3rd ring the implicit time indicators
decrease, in the 1st ring it increased from 40.06 £ 10.31 ms to - 45.11 + 16.52 ms
(+12.6%), (p <0.05)

Posterior vitrectomy was performed in patients with diabetic retinopathy
complicated by vitreomacular traction (41 eyes), also included in the study. The
functional state of the eye and macular thickness indicators were examined before
surgery, in 1, 3 and 6 months after surgery.

In group II patients, the mean visual acuity before vitrectomy was 1.12 + 0.39
(LogMAR). After the vitrectomy, the mean visual acuity improved to 0.64+0.34
(LogMAR) (difference -42.7%). The increase in visual acuity after vitrectomy
was 42.7%. Visual acuity increased in 37 patients, decreased in 2 patients, and
remained unchanged in 2 patients. During tractional macular edema, the average
P1 amplitude decreased sharply and P1 average= 38.45 + 8.631 nV/deg2 (norm
P1=66.6 - 130.87 nV/deg2). The examination was repeated at 1 month, 3 months
and 6 months after the vitrectomy operation and an increase in P1 amplitude and
implicit time indicators was noted after the operation, the most noticeable changes
were observed 6 months after the operation. The P1 amplitude after 6 months from
the operation was 60.10+26.29 nV/deg2 (+56.3%) 6. The changes in P1 amplitude
were statistically significant in all rings (p < 0.001). The mean P1 implicit time
was 41.16 = 10.03 ms before surgery and 40.64 + 10.68 ms (-1.3%) 6 months after
surgery. The change in implicit time was statistically insignificant (p > 0.001).

Results

In order to predict post-treatment visual acuity of mf-ERG values obtained
before treatment in patients with various forms of DME, linear regression analysis
was performed between both P1 amplitude and P1 implicit time and mean visual
acuity (in LogMAR units). At this time, in the linear regression analysis performed
with P1 amplitude before treatment in patients with both non-tractional and




tractional macular edema, a statistically significant relationship was determined
only for the 1st and 2nd rings, and a statistically insignificant relationship was
determined for the other rings.

In eyes with non-tractional macular edema (group I), an analysis of variance
(ANOVA) was performed to test the overall fit and statistical validity of the
population model used for P1 amplitude, and the fit of the models for both rings
1 and 2 was shown to be statistically significant (p < 0.001 for ring 1, p < 0.05
for ring 2). The results of the regression model in the first ring were found to
have an R? value of 0.580, indicating that the power of explaining pre-treatment
P1 amplitude to post-treatment visual acuity was 58.0% (regression coefficient
-0.021, p < 0.001).

In group II patients, the strongest correlation was found for ring 1 (p <0.001).
The results of the regression model in this ring show that the R value is 0.839,
which means that the correlation of this model is strong. The R? value was found
to be 0.703, which indicates that the power of explaining the P1 amplitude before
treatment to the visual acuity after treatment is 70.3% (regression coefficient
-0.026, p < 0.001).

Conclusion
Multifocal electroretinography P1 amplitude indicators have been shown to
predict functional outcomes of DME treatment.

Keywords: diabetic macular edema, multifocal electroretinography, Pl
amplitude
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