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The efficacy of local glucocorticosteroid therapy
in nonarteritic anterior ischemic optic neuropathy
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BACKGROUND: Non-arteritic anterior ischemic optic neuropathy is the second most commaon optic neuropathy after glau-
coma. The effectiveness of the glucocorticosteroid therapy use for the non-arteritic anterior ischemic optic neuropathy treat-
ment remains a subject of debate. Currently, the search for markers of the disease’s “therapeutic window” is under way.

AIM: The aim of this study is to evaluate the use of local glucocorticosteroid therapy as an emergency care for non-arteritic
anterior ischemic optic neuropathy.

MATERIALS AND METHODS: 41 patients with non-arteritic anterior ischemic optic neuropathy were enrolled in the study.
To evaluate optic nerve head and macula morphometric characteristics, optical coherence tomography was performed, ad-
ditionally, diameters of arteries and veins were assessed at 4 vascular arcades. Patients were divided into 2 groups according
to the presence of intraretinal fluid. The first (main) group consisted of 23 patients with intraretinal fluid, in the second (control)
group 18 patients without intraretinal fluid were included. The first group was further divided into two subgroups according to
the medical aid recourse periods — up to 5 days, and from 6 to 21 days (subgroup 1 — 9 patients, subgroup 2 — 14 patients).

RESULTS: Correlations between the dynamics of optic nerve head edema changes and the caliber of arteries (negative cor-
relation) and that of veins (positive correlation) were revealed. Sub-tenon injection of long-acting glucocorticosteroid did not
lead to morpho-functional improvement in first group patients. Local short-acting glucocorticosteroid therapy accomplished in
the acute period of the disease made it possible to achieve an improvement in best corrected visual acuity during the first month
in group 1 patients without any further worsening of it.

CONCLUSIONS: When providing emergency care to patients with non-arteritic anterior ischemic optic neuropathy during
the first 5 days from the disease onset, the local use of glucocorticosteroid therapy is advisable.

Keywords: nonarteritic anterior ischemic optic neuropathy; optical coherence tomography (OCT); local glucocorticosteroid
therapy.
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3¢ddeKTUBHOCTD MECTHOMN FNIOKOKOPTUKOCTEPOUAHOM
Tepanuu Npu HeapTepuMTHOM NepeAHeir ULLIEMUYECKOM
HeUpoOoNTUKONATHK

B.A. AutoHos !, C.H. Tynbuesa ', C.H0. Actaxos ', H.H. Mpuropbesa

! MepBblit CaHKT-MeTepbyprckuii rocynapcTBEHHbIN MeAMLIMHCKWIA yHUBEpCUTeT M. akap. W.M. MNasnosa, CankT-MeTepbypr, Poccus;
2 CankT-TeTepbyprekuil TeppuTopuanbHblil aabetonoruyeckuil uentp, Cankt-Metepbypr, Poccua

AxkmyaneHocme. HeapTepunTHas nepefHss UeMUYecKas HEMpPOONTUKONATUS 3aHUMAeT BTOPOE MECTO NOCNe rNayKoMbl
M0 PacnpoCTPaHEHHOCTM Cpeay BCEX HEMPOONTMKONATUI Y naumeHToB cTape 50 neT. IPHeKTUBHOCTL MPUMEHEHNA TTIOKO-
KOPTUKOCTEPOMAHOMN Tepanuu Ans JIeYeHns HeapTepUUTHON NepefHei ULLEeMUMYECKON HEMPOONTUKONATUM OCTAETCA NpeaMe-
TOM [MCKYCCUiA. B HacTosiLLee BpeMs MpoAonKaeTcs NMOUCK MapKePOB «TePaneBTUYECKOr0 OKHa» Npu LLaHHOM 3aboneBaHuu.

Lleny — oueHnTb LienecoobpasHOCTb MECTHOrO MCMOSIb30BaHWA TTIOKOKOPTUKOCTEPOMAO0B NPW OKa3aHWM HEOTSIOMHHOM
MOMOLLY NaLMeHTaM C 0CTPOi Ga3oii HeapTePUMTHOW NepeaHel UWEeMUYECKO HeMPOONTUKONATUM.

Mamepuaner u Memodsl. B vccnenoBaHue Obin BKIOYEH 41 NaLMEHT C HeapTePUUTHOM NepeHeN UWEMUYECKON Herpo-
onTMKonatMen. BceM naumeHTaM BhINOMHSANM OMTUYECKYH KOrepeHTHylo ToMorpaduio ans oLeHKU MophOMETpUYECKUX Mo-
KasaTeneil [1CKa 3pUTENIbHOr0 HepBa WM MaKynspHoi 0bnacTu, a TakKe OLEHMBanNW AMaMeTp apTepuii U BEH MO YeTbIPEM
COCYAUCTbIM apKaaaM. 1o Hanmumio MHTPapeTUHANBHOM KWUAKOCTY NauueHTbl bbinn pasgeneHsl Ha ABe rpynMbl: B OCHOBHYIO
rpynny 1 6bi10 BKIOYEHO 23 NaLMeHTa C UHTPapEeTMHANBHOW XWUAKOCTbI0, B rpynny 2 (KoHTponib) — 18 maumeHToB 6e3 Ta-
KoBoi. pynna 1 6bina LononHUTENbHO pasfenieHa Ha ABe NOArPYNMbl Mo CPoKaM obpalleHus 33 MeAULIMHCKOW MOMOLLbH:
[0 5 cyT BKOUMTENBHO M 0T 6 Ao 21 cyT (noarpynna 1 — 9 yenosek, noarpynna 2 — 14 cOOTBETCTBEHHO).

Pesynbmamel. BoisiBneHbl KOpPeNsLMOHHbIE CBS3WN MEXAY LMHAMMKOW M3MEHEHW OTEKAa OMCKA 3pUTENBbHOTO HepBa
W Kanubpom apTepwuii (oTpuLaTenbHas) U BeH (MonoxutensHas). Beegexne naumentam rpynnel 1 B cy6TeHOHOBOE NpOCTpaH-
CTBO [JIIOKOKOPTUKOCTEPOM0B NPOIOHTMPOBAHHOM0 JEMCTBUSA He NpUBEN0 K MopPodyHKLMOHaNbHOMY yyJLueHno. MecTHas
[TIOKOKOPTUKOCTEPOMHASA TepNUs KOPOTKOro AeiCTBUSA, NpoBeEHHas B OCTPOM nepuoe 3abonieBaHus, No3BonsAna LOCTUYb
YNYYLIEHUS MAaKCUMaIbHO KOPPUrMpOBaHHOM OCTPOThI 3peHUS B MEPBbLIA MecsiL, nauueHTaM rpynnbl 1 6e3 fanbHeliwero yxya-
LUEHUS JaHHOrO NOKa3aTess.

Bbigodbl. [py 0Ka3aHUM HEOTNOXHOW NOMOLLYM NaLMeHTaM C HeapTePUUTHO NepeaHei ULLEMUYECKON HeMpOoONTUKONaTH-
e/l B nepBble 5 CYT OT Hayasna 3aboneBaHMs MeCTHOe MCMONIb30BaHMe TTIIKOKOPTUKOCTEPOMAO0B ABNIAETCS LieNeco0bpasHbIM.

KnioueBble cnoBa: HeapTepuuTHas MepefHss WULLEMMYECKAs HEMpOONTUKONATUS; ONTUYecKas KorepeHTHas Tomorpagwms (OKT);
MeCTHas rIOKOKOPTUKOCTEPOMAHaA TepanunAa.
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BACKGROUND

Non-arteritic anterior ischemic optic neuropathy
(NAION) is an acute ischemia of pre-laminar or laminar
part of the optic nerve (ON) induced by the blood circula-
tion impairment in the system of paraoptic short poste-
rior ciliary arteries [1].

The disease manifests by sudden painless monocular
visual acuity loss, appearance of altitudinal visual field
defects, more rarely central scotomata and other type
defects appear. Characteristic signs of NAION are relative
afferent pupillary defect on the involved side, pale optic
disc edema with compression of retinal vessels and ap-
pearance of peripapillary hemorrhages [2].

Among all neuropathies, NAION for its prevalence
occupies the second place after glaucoma [3]. The dis-
ease is age-related, its maximal incidence is observed
between 57-65 years, and only in 23% of cases — before
50 years, and hereby no gender predilection is registered
(2, 4].

The pathogenesis of NAION is fairly complex; nowadays
in many countries, it is viewed as one of the localizations of
acute cerebrovascular accident, considering the optic nerve
as a component of the central nervous system [5].

The main role in the pathogenesis of NAION is assigned
to the endothelial dysfunction, which is accompanied by
hypercoagulation and hypofibrinolysis, local impairment
of blood flow autoregulation, decrease of ocular perfu-
sion pressure, and drop in pressure in paraoptic short
posterior ciliary arteries. Resulting subclinical ischemia
and hypoxia in the anterior part of the optic nerve there-
fore led to troubles in the axoplasmic transport, to edema
of the optic disc and of the peripapillary part of the retina.
The compression of optic disc capillaries due to local rise
in interstitial pressure increased the ischemia of tissues,
hereby forming a “vicious circle” [1].

The presence of local and systemic risk factors pre-
disposes to the NAION development. The acknowledged
risk factors are small optic disc dimensions and absence
of excavation (“disc at risk”), optic disc drusen, obstruc-
tive sleep apnea syndrome, cardiac arrhythmias, as well
as various metabolic disorders [6—10].

In 40% of cases, during several weeks after the onset
of the disease, some amelioration of visual functions may
be observed. There could be several reasons for visual
improvement. These include the resorption of subreti-
nal/subfoveal fluid, observed in 10-16% of patients, and
of peripapillary subretinal fluid (SRF) — in 64% of pa-
tients [11].

The data of studies in mice demonstrating the de-
tection of SRF after the laser-induced NAION during the
period of 1 to 7 days in 100% of cases allow to con-
sider its presence as an important marker of the acute
phase of the disease [12]. It is beyond argument that the
NAION model created in experimental animals could not
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fully correspond to the clinical picture of human NAION.
The structure of laminar vascular net of the optic nerve
in mice is characterized by the absence of anastomoses
with choroidal vessels, besides in rodents and primates,
the number of optic nerve axons and the structure of
lamina cribrosa of the sclera vary widely [13]. These dif-
ferences partly explain absence of the optic disc edema,
more frequent observation and earlier resorption of the
SRF in experiment on mice. In primates, the optic disc
edema is preserved for about 14 days, and in humans in
may be observed up to 80 days [14, 15]. Nevertheless, a
conclusion beyond argument, based on several experi-
mental studies carried out on mice, rats and primates,
is that in NAION development, an immediate significant
inflammatory answer occurs, with activation of pro-
inflammatory cytokines, which finally during 10.5 days,
leads to retinal ganglion cells apoptosis [16].

The presence of an inflammatory reaction in the pre-
laminar part of the optic nerve caused by edema and
microcirculation impairment, is confirmed by scarce his-
tological studies of eye tissues of patients with NAION
history [17, 18].

Actually, the search continues for effective treatment
methods aimed to the optic disc capillaries decompres-
sion through the elimination of the “compartment syn-
drome” [19]. In this regard, a surgical decompression of
the optic nerve tunics (Ischemic Optic Neuropathy De-
compression Trial — IONDT), transvitreal optic neuroto-
my, as well as vitrectomy aimed to eliminate vitreo- and
epipapillary tractions were used [20-22]. However high
risk of complications and low efficacy of the above-men-
tioned methods did not allow them to find a large-scale
implementation into clinical practice.

Medical therapy of NAION, as such, is absent.
The main treatment method is a symptomatic therapy
aimed at restoration of the blood-retina barrier. There are
data on the use of angiogenesis inhibitors [23]. Better-
known and more clinically spread in the clinical practice
is still the glucocorticosteroid (GCS) therapy. Their sys-
temic use in NAION treatment did not show high efficacy
[24, 25]. However, medications of the given pharmaco-
logical group are actively used as subconjunctival, sub-
tenon, retrobulbar, as well as intravitreal injections. In
that regard, most frequently dexamethasone solution or
bio-degradable intravitreal implant with dexamethasone
(the use of which does not correspond to the approved
by state regulatory bodies instruction on medical use —
“off-label”), as well as medications with a prolonged ef-
fect — betamethasone and triamcinolon [26-28].

GCS have an antiedematous, anti-inflammatory ac-
tion, could decrease the permeability of capillaries and
due to the drop of interstitial pressure decrease the com-
pression of capillaries in the anterior part and the optic
disk, and this ameliorates the blood flow and restores
the function of ischemic axons in NAION [29].
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Some studies give evidence of better functional out-
come in early GCS use; however, a large meta-analysis
calls the efficacy of this treatment into question [30].

To find the most effective NAION therapy, it is neces-
sary to utilise large-scale clinical studies to prove or to
reject the expediency of use of generally accepted treat-
ment methods currently used by ophthalmologists.

An actual objective as well is, based on modern meth-
ods of in vivo diagnosis of the optic nerve and the retina
status in NAION, to establish a time frame of the “thera-
peutic window”. The experiment shows that even after
axonotomy of the optic nerve in 0.5 mm from the eyeball,
during 5 days, there are no significant changes of reti-
nal ganglion cells, and only during the following 9 days,
their gradual death occurs [16]. Thus, it is possible to
assume that there is an “acute” period of the disease,
during which one could try to increase the “survival” of
ganglion cells.

Aim — to estimate the expediency of GCS local use
in emergency care for patients with an acute NAION
phase.

The objectives of the study:

1) to determine the time frame of the “therapeutic
window”, to identify the OCT-markers of the acute NAION
period;

2) to determine the influence of the intraretinal fluid
(IRF) and of the subretinal fluid (SRF) in NAION on visual
functions and prognosis of the disease;

3) to evaluate the efficacy of GCS local use during and
beyond the determined “therapeutic window”.

MATERIALS AND METHODS

In the open prospective controlled trial, patients with
NAION took part, who were treated at the department
of ophthalmology of the Academician I.P. Pavlov First
St. Petershurg State Medical University and at ophthal-
mology departments of the City Multifunctional Hospital
No. 2 in Saint Petersburg.

Inclusion criteria: no longer than 21 days from the
first symptoms of the disease, age older than 18 years,
absence of concomitant of the retina, the optic nerve
and ocular media, which could confound the interpreta-
tion of results, compensation of concomitant systemic
diseases.

At initial presentation, after 1 and 3 months, all pa-
tients underwent a complete ophthalmological examina-
tion including the best corrected visual acuity (BCVA),
tonometry (iCare tonometer, Icare Finland QY), perimetry
(Octopus 101, Haag-Streit International, G2 program),
biomicroscopy, biomicroophthalmoscopy with aspheric
lenses 60 and 75 D.

Morphometric parameters of the macular area were
investigated using the retinal with image enhanced depth
module OCT (Spectralis SD-OCT® Heidelberg Engineering,
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Germany). In addition, using the spectral tomograph, the
peripapillar retinal thickness and the optic disc (“RNFL
single exam report” and “ONH" protocols).

Due to the fact that the enlarged diameter of retinal
veins during the NAION acute period, is related to the
venous outflow impairment caused by the edema of the
prelaminary part of the optic nerve, this criterion could
be considered as a marker of the optic disc edema, and
its dynamic changes — as a response to the carried-out
therapy. The diameters of retinal arteries and veins were
measured manually on the tomograms obtained before.
The evaluation was carried out at 4 vascular arcades at
1.75 mm distance from the optic disc center.

From 2019 through 2022, according to this algorithm,
41 patients with confirmed diagnosis: “Nonarteritic ante-
rior ischemic optic neuropathy” were examined.

The criterion of IRF or SRF presence in patients re-
vealed using the OCT the day of presentation was the
basis of patients’ division into groups. Because of the
absence of SRF in examined patients, the first group con-
sisted of patients with IRF only.

Into the group 1 (main group), 23 patients with IRF
were included (14 men and 9 women; age 64 + 13 years).
The group 2 (control group), consisted of the remaining
18 patients (9 men and 9 women; age 62 + 11 years).
The group 1, in its turn, was in addition divided into two
subgroups according to the recourse for medical care -
up to 5 days inclusively, and from 6é to 21 days. In the
subgroup 1, there were 9 patients (7 men and 2 women;
age range 58 + 12 years), in the subgroup 2—14 patients
(7 men and 7 women; age range 69 + 12 years).

All patients, being hospitalized, received 10 daily sub-
conjunctival injections of 0.5 ml (2 mg) dexamethasone
solution, or betamethasone sodium phosphate 0.5 ml
(1 mg). In patients of the first group, additionally, at the
day of discharge, 1.0 ml of triamcinolone hydrochloride
was injected into subtenon space.

Statistical analysis of data was carried out using the
R language version 4.1.3 in the interact medium R studio.

The results according to category features are pre-
sented as the number of patients and percent of the con-
sidered group.

Quantitative features are described as mean + stan-
dard deviation (standard deviation).

In comparison of groups, the parametric Student’s
test with Welch’s correction. The analysis of qualitative
features was performed using contingency tables and the
Pearson’s chi-squared test. When the assumption failed
to comply with expected values in at least one box of
the contingency table, the Fischer’s exact test was used.
For the analysis, the parametric ANOVA test was also
used. Paired comparisons were calculated using the
g-value method with Bonferroni correction for multiple
comparisons. To determine the strength of correlations
between variables, the Spearman’s rank correlation
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method was used. The significance level for all tests was
set as p < 0.05.

RESULTS

Data on examination and treatment of NAION patients
in presence and in absence of intraretinal fluid.

The formed groups were uniform in sex, age, BCVA,
and intraocular pressure (Table 1). However, in com-
parison of disease prescription between groups, sta-
tistically significant differences were revealed. In the
group 1, in patients with IRF, mean disease duration was
7.3 £ 4.8 days, while in the group 2, in patients without
this feature — 12.9 + 6.9 days (p = 0.015).

Between groups, there was also a tendency towards
significant difference in mean height of the optic nerve
head (ONH) protrusion — 710 (469-778 pm) in compar-
ison with 440 (371-575 um), p = 0.06. It is worthy of
special mention, that a maximal ONH protrusion in the
group 1 was revealed in the upper nasal and nasal sec-
tors (545-906 pum and 553-852 um, respectively), while
in the remaining sectors, these values stayed within the
interval between 383 and 825 um. In the group 2, height
of ONH protrusion was practically the same in all sec-
tors. Besides, there was a significant difference between
groups in mean values of retinal nerve fiber layer (RNFL)
thickness in the scanned circumference of the peripap-
illary area 169 + 52 compared to 127 + 48 (p = 0.024).
Similar to the height of ONH protrusion, the maximal dif-
ference between the specified parameters was revealed
in the upper nasal (209 + 81 compared to 145 + 73 pm,
p = 0.025) and nasal (161 + 86 compared to 103 + 53 pm,
p = 0.020) sectors.

After one month, the height of ONH protrusion pa-
rameter in groups 1 and 2 decreased in all sectors, but
there still was a significant difference: 490 um (422-
674 pm) compared to 319 (266—351 um), p = 0.008 —

Vol.16(2) 2023

Ophthalmology Reports

in the central zone; 511 pm (435-595 um) compared to
366 (316-390 pm), p=0.002 — in the upper sector;
521 pm (434-589 um) compared to 378 (365-425 pm),
p=0.011 — in the nasal sector; 560 pm (436747 pm)
compared to 390 (347-410 um), p =0.009 — in the
lower sector; 394 (319-528 pm) compared to 278 pm
(271-298 um), p = 0.003 — in the temporal sector.

Upon discharge from the hospital and after 1 month,
the diameter of veins was not significantly different
between groups. After 1 month, no differences in the
diameter of arteries were found in any of the vascular
arcades (Tables 2, 3). At the same time, clear correla-
tion relationships were tracked between the height of the
ONH protrusion and retinal vascular caliber (Fig. 1, 2).
The diameter of veins had a high direct correlation with
the magnitude of the ONH edema (the ONH edema res-
olution was accompanied by the decrease in diameter
of veins). The caliber of arteries, in its turn, had a high
negative correlation with the magnitude of the ONH ede-
ma (The ONH edema resolution was accompanied by an
increase in diameter of arteries).

In spite of the fact that the condition in group 1 pa-
tients was more severe, and they received an intensified
local GCS therapy (with additional sub-tenon injections),
after one month of follow-up, the main parameters char-
acterizing visual functions (BCVA and parameters of the
retinal light sensitivity) in them did not differ significantly.
The average BCVA was 0.6 (0.23-0.95) compared to 0.5
(0.3-0.88), p > 0.9, and mean retinal light sensitivity was
16 + 8 compared to 16 + 10 dB (p = 0.8).

When comparing structural OCT of the macular area,
there were no significant changes in both groups. There
was neither IRF, nor SRF. At the same time, in the peri-
papillar zones in group 1 patients, a significant amount of
IRF was detected, which in some cases, occupied a large
area (Fig. 3). The maximal duration of the IRF presence
was no more than 18 days.

Table 1. Characteristics of groups at the time of the hospital admission

Tabnuua 1. XapaktepucTuKa rpynn npu NoCTynieHUM B CTaLMOHap

Sign Group 1 Group 2 p

Sex 0.5

« men 14 (61%) 9 (50%)

e women 9 (39%) 9 (50%)

Age, years 64+ 13 62 £ 11 0.5

Best corrected visual acuity 0.38 +0.38 0.38 +0.28 >0.9
(0.01-1.00) (0.02-0.80)

Intraocular pressure, mm Hg 17.9+3.3 16.2+3.9 0.2
(10.0-23.0) (10.0-24.0)

Time of presentation, days 7.3+£4.8(1-18)

12.9 £ 6.9 (1-21) 0.015

Note. Here and in Tables 2-6: group 1 — presence of intraretinal peripapillary fluid; group 2 — absence of intraretinal peripapillary

fluid.
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Fig. 1. Correlations between the amount of edema of the optic disc and the diameter of arteries. Groups: red — group 1, green — group 2;
A — artery diameter, um; N — nasal; T — temporal; S — superior; | — inferior; Common — common diameter of vessels of all vas-
cular arcades; optic nerve head prominence, um: ONH 1 — central sector; ONH 2 — superior sector; ONH 3 — nasal sector; ONH
4 — inferior sector; ONH 5 — temporal sector
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Common — obLwuit AMamMeTp COCYA0B BO BCEX COCYAMUCTLIX apKaAax; BbICTOSIHME AMCKA 3pUTeNbHOro HepBa, MkM: ONH 1 — B LieHTpanb-
HoM cekTope; ONH 2 — B BepxHeM cekTope; ONH 3 — B HocoBoMm cekTope; ONH 4 — B HikHeM cekTope; ONH 5 — B BUCOUHOM ceKTope
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Fig. 2. Correlations between the amount of edema of the optic disc and the diameter of veins. Group: red — group 1, green — group 2;
V — vein diameter, ym; N — nasal; T — temporal; S — superior; | — inferior; Common — common diameter of vessels of all
vascular arcades; optic nerve head prominence, um: ONH 1 — central sector; ONH 2 — superior sector; ONH 3 — nasal sector;
ONH 4 — inferior sector; ONH 5 — temporal sector

Puc. 2. KoppensumoHHble CBSA3M Mey BbICOTO BbICTOSIHWS 3pUTENbHOMO HEpPBa W AMaMeTPOM BeH. Group — rpynna naumeHToB (Kpac-
Hblii — rpynna 1, 3enéHbin — rpynna 2); V — pauaMeTp BeHbl, MKkM; N — HOCOBOW; T — BUCOYHBINA; S — BepXHUM; | — HIKHUI,
Common — obLwuii AuamMeTp COCyAoB BO BCEX COCYAMCTbIX apkagax; BbicTosHue [3H, Mkm: ONH 1 — B LleHTpanbHOM CeKTope;
ONH 2 — B BepxHeM cekTope; ONH 3 — B HocoBoMm cekTope; ONH 4 — B HUxHeM cekTope; ONH 5 — B BUCOYHOM ceKTope
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Table 2. Diameter of arteries and veins at the time of discharge from the hospital, pm

Ta6nuua 2. [lnamMeTp apTepuid ¥ BeH Npu BbINUCKE U3 CTALMOHAPa, MKM

Sign | Group 1 Group 2 p
ATS 126 (96, 190) 144 (100, 181) 0.9
ANS 146 (90, 161) 154 (111, 228) 0.3
A NI 98 (77, 138) 132 (82, 172) 0.5
ATl 156 (120, 197) 107 (92, 138) 0.031
A total 514 (436, 616) 557 (460, 585) 0.6
VTS 154 (138, 180) 141 (136, 177) 0.8
VNS 149 (118, 180) 189 (116, 214) 0.6
VNI 158 (104, 226) 112 (90, 173) 0.3
VTl 156 (125, 172) 145 (134, 154) 0.6
V total 627 (580, 672) 603 (572, 655) 0.7
Note. A — diameter of artery, ym; V — diameter of vein, ym; N — nasal, T — temporal, S — superior, | — inferior. In brackets, minimal
and maximal values are given.
Table 3. Diameter of arteries and veins after 1 month, um
Tabnuua 3. [lnameTp apTepuii u BeH yepes 1 Mec., MKM
Sign | Group 1 Group 2 p
ATS 121 (102, 180) 138 (110, 150) 0.9
ANS 119 (73, 168) 132 (100, 179) 0.5
ANI 80 (65, 146) 94 (72, 142) 0.7
ATl 149 (141, 159) 104 (91, 128) 0.12
A total 486 (408, 594) 480 (458, 584) 0.8
VTS 138 (126, 145) 126 (107, 150) 0.5
VNS 125 (102, 190) 154 (107, 180) 0.9
VNI 124 (95, 199) 102 (80, 139) 0.2
VTl 124 (116, 143) 136 (112, 150) 0.8
V total 566 (504, 648) 525 (506, 561) 0.5
Note. A — diameter of artery, ym; V — diameter of vein, ym; N — nasal, T — temporal, S — superior, | — inferior. In brackets, minimal

and maximal values are given.

Besides, in a majority of group 1 patients, many hy-
perreflective intraretinal dots were found, being a non-
specific sign of both ischemia and inflammation. This sign
is found in several diseases, such as diabetic retinopathy
with diabetic macular edema, retinal vein occlusions, etc.
These changes were preserved in patients during all the
follow-up period (Fig. 4).

Data on examination and treatment of patients with
different NAION duration.

The baseline data analysis of subgroup 1 patients
(disease duration up to and including 5 days) showed the
absence of significant differences in all parameters both
with subgroup 2 and with group 2.

However, to the day of discharge from the hos-
pital, in the group with the earliest onset of the GCS
therapy, BCVA was already statistically significantly

00l https://doi.org/10.]

Fig. 3. Intraretinal peripapillary fluid by optical coherence
tomography

Puc. 3. WHTpapeTuHanbHas nepunanunspHas XuLKocTb no faH-
HbIM ONTUYECKOI KOreHETHOW ToMorpadmm

higher, and this trend sustained during all the follow-
ing month (Table 4). During this period of time, the
RNFL in these patients was also significantly thicker
(Table 5).

7816/0V409847



56

OPYTHATIBHBIE CTATBN

BCVA value

Fig. 4. Hyperreflective intraretinal points by optical
coherence tomography: @ — at the discharge from
the hospital; b — after 3 months

Puc. 4. TvneppedneKTUBHbIE MHTPApeTUHaMbHbIE TOY-
KM M0 AaHHBIM OMTUYECKOW KOreHeTHol ToMorpadum:
@ — TPV BbINUCKE M3 CTaLMoHapa; b — vepes 3 Mec.
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Fig. 5. Dynamics of changes in visual acuity in patients of sub-
groups 1, 2 and of group 2

Puc. 5. [lnHammKa “3MeHeHWs OCTPOTbI 3peHuns Y nauveHToB noarpynn 1
¥ 2 ¥ NaUMEHTOB rpynnbl 2

Group 2

CHBC
o~ mean value
o NS
- TS
- T
- Tl
o NI
o N

After At After  After
discharge 2 months 3 months

Fig. 6. Dynamics of RNFL thickness changes in the peripapillary area according to the OCT data at various time points. Sectors: NS — nasal
superior, TS — temporal superior, T — temporal, T — temporal inferior, NI — nasal inferior, N — nasal OCT

Puc. 6. [JuHaMuKa M3MeHeHWA TOMLLUMHbI CNOA HEPBHbIX BOMOKOH cetyaTku (CHBC) B nepumanunisipHoii 30He MO AaHHBIM OMTUYECKOI
KorepeHTHon ToMorpdum B pasnnuHble Bu3uTLl. NS — BepxHe-HOCoBOI ceKTop, TS — BepXHe-BUCOYHBIN CeKTop, T — BMCOYHBIN CEKTOP,
Tl — HwKHe-BUCOYHbIN cexTop, NI — HkHe-HocoBom cekTop, N — HOCOBOM CeKTop

After 3 months, the difference in BCVA indices (Tab-
les 4, Fig. 5) and in RNFL thickness smoothed over
(Table 5, Fig. 6). Regarding other parameters, including
the retinal light sensitivity (16 +8, 13+ 8, and 16 + 10
respectively, p = 0.8), there were no significant differ-
ences between the studied groups.

DOl https://doiorg/10.17816/0V409847

DISCUSSION

The study showed that the SRF presence is not a
frequent and obligatory marker of the NAION acute
phase, whereas IRF detection in patients in such case,
could be a sign of a “recent” process, point on the
intensity of the inflammatory response, ischemia,
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Table 4. Dynamics of visual acuity changes

97

Tabnuua 4. [lnHammnKa naMeHeHus OCTPOTbI 3p€HNA Y NAaLMEHTOB B Pa3Hble CPOKU

Group 1
Time of the visit subgroup 1 subgroup 2 Group 2 p
(within 5 days) (more than 5 days)
Day of discharge from the hospital 0.75 £0.31 0.38 + 0.31 0.58 +0.37 0.05
After 1 month 0.82 +0.38 0.37 £ 0.36 0.41 £ 0.41 0.061
After 3 months 0.81+0.5 0.44 +0.38 0.72 £ 0.49 0.4

Table 5. Dynamics of RNFL thickness changes in the peripapillary area according to the OCT data at various time points, pm

Tabnuua 5. [InHaMMKa U3MeHeHUI TONLUMHBI CNOS HEPBHBIX BO
KOrepeHTHO ToMorpadum B pasHble CPOKU, MKM

JIOKOH CeT4aTKu B nepmnanwnnﬂpHoﬁ 30HE M0 AaHHLIM ONTUYECKOM

) Group 1
Sign Group 2 p
subgroup 1 subgroup 2
At discharge from the hospital 186 + 57 161 + 46 127 + 48 0.032
NS 237+ 97 191 £ 66 145+73 0.034
TS 213+ 57 192 + 63 159 +59 0.12
T 123 £ 56 97 £ 40 92 + 46 0.3
Tl 259 + 74 197 +75 172 + 58 0.022
NI 183 £ 61 21390 15377 0.2
N 184 £ 103 149 £ 73 103 £ 53 0.058
After 1 month 104 £ 53 94 + 36 94+ 10 0.9
NS 95+33 111 £ 61 114 £33 0.8
TS 102 + 30 117 £ 39 88 + 11 0.4
T 84 + 62 54+ 18 54+ 5 0.3
Tl 175 + 92 129 +73 120 + 48 0.5
NI 129 + 82 128 + 62 145 £ 21 >0.9
N 81+ 46 78 32 88+3 >0.9
After 3 months 5716 62+19 67 £ 21 0.8
NS 54£15 68 + 30 64 + 25 0.6
TS 71+21 76 + 40 56 + 16 0.6
T 56 + 34 388 44 +13 0.4
Tl 82 + 28 91 +45 121 £45 0.4
NI 59+15 83+28 102 + 26 0.079
N 4019 53+20 92+ 32 0.6
Note. NS — superior nasal sector, TS — superior temporal sector, T — temporal sector, TI — inferior temporal sector,

NI — inferior nasal sector, N — nasal sector.

and impairment of the internal blood-retinal barrier
function.

Peripapillar IRF location was found in 56% of patients
during the first 21 days from the NAION onset, at the
same time 39.1% of them had the duration of the disease
not exceeding 5 days. On the top of the conducted thera-
py, during 18 days its complete resorption was noted; at
the same time, the indices of the ONH height suggesting
the optic nerve edema remained practically during the
whole follow-up period. The low speed of ONH edema
resorption was also evidenced by diameter indices of

DOl https://doiorg/10.17816/0V409847

peripapillary arteries and veins. The diameter of arteries
had a negative correlation with the height of ONH protru-
sion, and the diameter of veins — a positive one. These
relationships were revealed in patients with SRF, as well
as in those without it. The absence of significant differ-
ence in indices of vessel diameter and those of the ONH
protrusion between groups after 3 months gives evidence
of very slow speed of IRF and interstitial fluid resorption
in the prelaminar and laminar parts of the optic nerve,
this explains the low therapeutic effect of the “rescue
therapy” consisting in subconjunctival injections of GCS.
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This kind of therapy, as a matter of fact, does not ac-
celerate the natural duration of ONH edema resorption,
which in general average 5.8—11.4 weeks [15].

In our study, we did not find any confirmation of
the high prevalence of SRF and serous detachment of
the retinal neuroepithelium in the macular area in pa-
tients with acute phase of NAION, described in 2008 by
T.R. Hedges et al. [11]. Possibly, this was due to a small
sample of patients.

The division of NAION group of patients with IRF into
subgroups according to the disease duration allowed to
determine the timelines, during which the GCS therapy
has maximal efficacy.

It was revealed that first 5 days from the first signs
of the disease may play a critical role in prevention of the
additional optic nerve axons death. In timely treatment,
BCVA ameliorates significantly more rapidly, and there
is no such rapid RNFL thinning as in comparison groups.
At the same time, it's worth noting that the efficacy of
10 daily subconjunctival GCS injections in combination
with a single injection into posterior subtenon space
of a long-acting GCS does not allow precluding the de-
velopment of atrophic processes in the optic nerve.

Thus, even on the frame of the “therapeutic window”,
local GCS therapy does not guarantee the success of
NAION treatment.

This study showed that among patients with no IRF,
there were those who addressed for care during the first
24 hours from the appearance of complaints. Thus, this
feature is the most prevalent, but not obligatory marker
of the acute disease period.

Just as important is the choice of the most optimal
method of GCS delivery. In our study, all patients re-
ceived the medication subconjunctivally, and if the IRF
persisted to the moment of discharge from the hospital,
a single subtenon injection of 1.0 ml of triamcinolone
hydrochloride solution was performed.

In posterior segment and optic nerve disease, it is
preferable to choose a “targeted” delivery of the medi-
cation, and in NAION case, it may be intravitreal, ret-
robulbar, or subtenon injection. Changing the form and
method of medication delivery during the “acute” period
could allow to achieve more stable functional response.
This is confirmed by a small pilot study by R. Nuzzi and
F. Monteu [27], as well as a more large-scale study by
H. Fesharaki et al. [31].

To our mind, GCS have to be administered in a maxi-
mally effective, but at the same time safe dosage during
first 5 days from the onset of the disease. The objec-
tive of such “rescue therapy” consists in a complete and
rapid resorption of IRF and of the fluid causing compres-
sion of optic nerve fibers in its laminar and prelaminar
part.

Continuing the GCS therapy at a remote period of time
is inadequate, as it does not influence structural changes

Tom16,N° 72,2023
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in the retina and the optic nerve, as well as does not
significantly improve visual functions.

As a limitation of our study is a small sample of pa-
tients, an impossibility to change the protocols of spe-
cialized “emergency” care carried out at a city hospital
and corresponding to uniform medical standards, as
well as absence of GCS dosage forms, which could allow
a rapid targeted delivery of the medication to the optic
nerve head, it is necessary to carry on further studies,
aimed at the identification of most effective dosage forms
and delivery methods for local corticosteroids to treat
NAION patients.

CONCLUSIONS

1. IRF in NAION in most cases, is observed at the
early phase of the disease and may be considered as an
OCT-marker of the “acute” NAION period, which does not
exceed 5 days from the disease onset.

2. IRF does not significantly influence visual functions
in NAION patients.

3. The GCS use as daily subconjunctival injections
in the frame of a certain “therapeutic window” leads to
temporary improvement of BCVA, but cannot stabilize the
process and preclude the optic nerve’s fibers atrophy.
The postponed use of GCS (even of those with prolonged
action) is useless as it does not lead to significant mor-
phologic and functional changes.

CONCLUSIVE STATEMENT

When rendering urgent medical aid to NAION patients
during first 5 days after the onset of the disease, the lo-
cal use of GCS is reasonable.
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