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Evaluation of macular and optic nerve head changes in young female
patients with unilateral optic neuritis using
optic coherence tomography angiography — two case reports

HpoueHa IIPOMCHA Y MAKYJIM U I'JZIaBU OIITUYKOI' HCPBA KO MJIa/INX

00JecHMIIa ca YHUJIATEPATHUM ONTUYKUM HEYPUTUCOM KOPHUIINECHEM ONTHYUKE

KOXepeHTHe ToMorpaduje anruorpaduje — npukas 1sa 60JICCHUKA

SUMMARY

Introduction Optic neuritis (ON) is described as an in-
flammation of the optic nerve which leads to the sudden
loss of vision taking place over the course of several
hours or days. Optical coherence tomography angi-
ography (OCT-A) is a non-invasive imaging tool which
can be used for quantitative measurements of the micro-
vascular changes in the retinochoroidal layers and optic
nerve head.

Outlines of cases We present two case reports of Serbian
patients, with unilateral ON whose macular and optic
nerve head parameters were observed using OCT-A up
to six months following initial diagnosis and the admin-
istration of corticosteroid therapy. Patient 1 was a female
23 years old with ON on her right eye. Patient 2 was also
female, 23 years old with ON on her right eye. Retinal
nerve fiber layer (RNFL) thickness and the radial peri-
papillary capillary plexus density. were significantly
lower in the affected vs. healthy eyes in both whole image
scan area and optic nerve head (p < 0.05). Central macu-
lar thickness (CMT) was significantly lower in the af-
fected vs. healthy eyes (p.< 0.05). Both superficial capil-
lary plexus (SCP) and deep capillary plexus (DCP) vessel
densities in the fovea were significantly lower in the af-
fected vs. healthy eyes (p <0.05). SCP vessel density
was also lower in the.macula of the affected eyes
(p <0.05). Significant differences related to the size of
foveal avascular zone (FAZ) and selected flow area were
not found (p >0.05).

Conclusion Optic neuritis (ON) leaves permanent struc-
tural changes which can be detected using OCT-A even
in patients with fully recovered visual acuity. Therefore,
OCT-A should be included more in our daily clinical
practice since it can provide useful data for the prognosis
of various neuro-ophthalmological diseases and condi-
tions.

Keywords: optic neuritis; OCT-A; optic nerve head;
macula; RNFL; vessel density
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CAXKETAK

¥YBoa Ontuuku Heyputuc (OH) npencrapiba 3anabeme
OIITUYKOT HEpBa KOje I0BOJIM 10 HArJIOT TyOuTKa BUAa, a
pa3BHja ce TOKOM HEKOJIMKO caTh WK naHa. OnTuika Ko-
xepeHTHa Tomorpaduja anruorpaduja (OCT-4) HeUHBa-
3MBHA je METO/Ia CHUMamba K0ja ce MOYKE KOPUCTUTH 3a
KBaHTHTATHBHO MEPEHE MIUKPOBACKYJIAPHUX TPOMEHA Y
PETHHOXOPHOUIATHAM CJIOjeBUMA M TJABH ONTHYKOT
HepBa.

Ipuka3 -6onecunka I[Ipukazyjemo naBa ciydaja u3
Cp6uje. boaecuumna 1 crapocty 23 roauHe q1jaHTHOCTH-
koBaH je OH Ha1eCHOM OKy, JIOK j¢ OOJEeCHHIH 2 UCTE
cTapocTd aujarHoctukoBan OH HMCTO Ha JECHOM OKY.
Kox obOe GonecHuiie npalieHd cy mapameTpu MakyJje u
riaaBe oNTHYKor HepBa OCT-4 MeTo0M TOKOM Iepuoja
JI0 IECT Mecelly HAKOH II0CTaBJbaba II0UeTHE IUjarHo3e
W TpPUMEHE KOPTHKOCTepouaHe Tepanuje. [leOrprHa
€J10ja HEpBHUX BiIakaHa petuHe (RNFL) v rycTiHa pau-
jaHOT MEepUITaNMIapHOT KalWJIAPHOT cIuieTa Owie cy
3Ha4ajHO HIKe Ha 3axBalieHOM OKy y nopehemy ca 3/1pa-
BUM, Kako Ha IIEJOKYITHO ITOCMAaTpaHOj ITOBPIIUHU
CHHMKa, TaKO W Yy HNOpeaAciay TJjlaB€ ONTUYKOI' HEpBa
(p <0,05). lLentpanna nedspuna Makyne (CMT) Ouna je
3HauajHO Mama Ha 3axBaheHoM oky (p < 0,05). I'yctuna
KPBHUX CyZOBa TOBPIIMHCKOT KallWJIAPHOT —CIUIeTa
(SCP) u ny6oxor xanunapHor cmiera (DCP) y doseu
Ouia je 3HA4YajHO HMKA Ha 3aXxBaheHOM y OJHOCY Ha
31npaBo oko (p <0,05). 'ycruna kpBHUX cynoBa SCP-a
Ouna je Takohe Hmka y Makynu 3axBaheHor oxa
(» <0,05). Hucy yTBpheHe 3Ha4ajHE pasiHMKe y BeEIH-
yiHN (hoBeasHe aBacKyiapHe 30He (FAZ) HUTH y H3a-
OpaHoM nonpyyjy npotoka (p > 0,05).

3aksbyyak ONTHYKY HEYPUTHC OCTaBJba TPajHE CTPYK-
TypHE IPOMEHE KOje ce MOTy OTKpUTH MeTogoM OCT-4
YaK 1 KoJl 0OJIECHHKA Ca IIOTITYHO OTIOPaBJ6EHOM BUIHOM
omrpuHoM. Crora, OCT-A Tpeba yemhe yK/byduBaTH y
CBAaKOIHEBHY KJIMHHYKY MPAKCy, jep MOXeE MNPy HTH
JparoleHe MoAaTKe 3a IPOTHO3Y PA3IMUUTHX HEypo-
odranmonomkux OOJIECTH U CTambA.

Kibyune peum: ontuuxu Heyputuc; OCT-A; rnasa
ONTHYKOI HEpBa; *KyTa MpJba; RNFL; TycTUHA KPBHUX
CyzoBa
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INTRODUCTION

Optic neuritis (ON) is described as an inflammation of the optic nerve which leads to the sudden
loss of vision taking place over the course of several hours or days [1]. It is mostly idiopathic,
however it can be associated with wide range of conditions such as demyelinating lesions, au-
toimmune disorders, infectious and inflammatory conditions, trauma, vascular insufficiency,
metastases, toxins, or nutritional deficiencies [2]. Optical coherence tomography angi-
ography (OCT-A) (Figures 1 and 2) is a non-invasive imaging tool which enables high resolu-
tion imaging of the blood stream in various layers of the retina generating three-dimensional
images, therefore allowing quantitative measurements of the microvascular changes in the ret-

inochoroidal layers and optic nerve head [3].

Here we present two case reports of young female patients with.unilateral ON whose macular
and optic nerve head parameters were observed using OCT-A up to six months following initial

diagnosis and the administration of corticosteroid therapy.

REPORTS OF CASES

Two female patients, both aged around 23 years, presented to the University Clinical Centre of
Serbia Eye Hospital due to the sudden loss of vision followed by pain during eye movement
and reduced colour vision in the right eye. No previous medical history was reported. Patients
were taking no medications. Upon admission, they underwent a complete ophthalmological
examination and diagnosis. Best corrected visual acuities (BCVA) were 20/640 and 20/40 in
the right, affected eyes with both having 20/20 in the left, healthy eyes. The intraocular pres-
sures were normal, ranged between 14 and 18 mmHg. Ocular movements were in full range but
associated with pain. A relative afferent pupillary defect (RAPD) was present in the affected
eyes. The anterior segment examination was normal, without any pathological findings. The
posterior segment examination showed normal macula, peripheral retina and optic nerve head
in both patients. Visual field testing (VFT) of the affected eyes showed significant defects in
all four quadrants. The systemic and neurological examinations were in normal range. Both
patients received methylprednisolone (1000 mg) in a form of pulse therapy intrathecally with
gradual dose reduction. Significant recovery of BCVA in the affected eyes and the reduction of
defects in VFT could be observed few days following corticosteroid administration. Patients
were discharged from the Clinic with oral prednisone therapy and scheduled for the first check-
up one month after initial treatment. A month later, at the first post-discharge check-up, OCT-

A images of the macula and optic nerve head were captured for fist patient (Figure 1) as well
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as second (figure 2) in both affected and healthy eyes using the AngioVue OCT-A system ver-
sion 2017.1 (Optovue Inc., Fremont, CA, USA). Parameters analyzed using OCT-A (Figures 2,
4) were: 1. central macular thickness (CMT), 2. foveal avascular zone (FAZ) size, 3. macular
flow using the automatic "flow" analysis function in a selected area of 3.144 mm? centered on
the fovea, 4. superficial (SCP) and deep capillary plexus (DCP) density in the macula (scan-
ning area 6 x 6 mm centred on the fovea) and fovea, 5. retinal nerve fiber layer (RNFL) thick-
ness (figures 2,4) and 6. radial peripapillary capillary (RPC) plexus density in both affected and
healthy eyes (whole image and inside disc vessel density). Whole image vessel density is cal-
culated from the entire 4.5 x 4.5mm scan field centered on the optic disc. Inside disc vessel
density refers to the area inside an ellipse fitted to the optic disc boundary [4]. Both patients
were followed during a period of 6 months. Regular check-ups were performed on monthly
basis with BCVA, VFT and OCT-A of the macula and opti¢ nerve head in both affected and
healthy eyes being checked each time. The differences were tested using a paired sample t-test.
Statistical analysis was performed using SPSS 21.0, and the difference was considered signifi-

cant if p <0.05. All results are presented.in Table 1 (mean =+ SD).

We have not observed significant difference related to the size of FAZ (t:1(7) = 3.047, P1 > 0.05
and t2(6) = 1.332, P> > 0.05, respectively) and selected flow area (ti(7) = 1.074, P; > 0.05 and
t2(6) = 0.961, P2 > 0.05) in the affected vs. healthy eyes. However, CMT was significantly thin-
ner in the affected vs. healthy eyes in both patients (ti1(7) = 8.496, P1 <0.05 and t2(6) = 26.14,
P> <0.05)-Also, SCP vessel density was significantly lower in both macula (scanning area 6 x
6 mm) (ti(7) = 6.705;P1 <0.05 and t2(6) = 4.143, P> < 0.05) and fovea (t1(7) = 4.224, P; <0.05
and t2(6) = 11.136, P> <0.05). DCP vessel density was significantly lower in the fovea of the
affected eyes (t1(7) = 3.623, P1 < 0.05 and t2(6) = 6.073, P> < 0.05). RPC plexus density (whole
image) was significantly lower in the affected vs. healthy eyes (t1(7) = 11.925, P1 <0.05 and
t2(6) = 5,768, P> <0.05). RPC plexus density of the optic nerve head was significantly lower in
the affected vs. healthy eye in one patient (t1(7) = 4.946, P1 < 0.05 and t2(6) = 1,522, P> > 0.05).
RNFL thickness was significantly lower in both patients on the affected vs. healthy eyes
(t1(7) =20.714, P1 <0.05 and t2(6) = 18.89, P> <0.05). During this period of time, BCVA of
the affected eyes showed complete recovery of 20/20 in both patients, and VFT results were far

better compared to the ones done previously.

Ethics: Written informed consent was obtained from the patients for publication of this case

report and any accompanying images.
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DISCUSSION

In this study we investigated vascular parameters of the macula and optic nerve head using
OCT-A in two young female patients with unilateral ON up to six months following initial
diagnosis and the administration of corticosteroid therapy. Although, BCVA in the affected
eyes improved significantly being 20/20 at the end of the follow-up period in both patients,
permanent structural damage affecting different retinal layers and optic nerve head were ob-

served using OCT-A.

Previous studies have shown that although patients with a history of ON associated with mul-
tiple sclerosis (MS) did not have any functional visual loss, structural neurodegeneration could
be demonstrated in the affected eye. RNFL thinning in the inferior or temporal sector was in-
dependently associated with ON [5]. Recent studies have also indicated the importance of RPC
plexus density reduction, as an early event in MS, which may be relevant as a potential bi-
omarker of disease pathology [6]. The reduction of SCP vessel.density in_both macula and
peripapillary region in relapsing remitting MS individuals with or without ON, being more pro-
nounced in ON patients has also been demonstrated [7]. Another study showed that the vessel
density of SCP is significantly lower in ON eyes of both MS and patients with neuromyelitis
optica spectrum disorder (NMOSD) than in non-ON eyes while the density of DCP is signifi-
cantly higher in MS+ON and MS-ON patients compared to the healthy controls. The difference
was not observed when comparing NMOSD+ON and NMOSD-ON patients with healthy con-
trols [8].-ON may cause not only retinal structural damage, but also a decreased retinal perfu-
sion, even in patients with good visual acuity following treatment for ON [9]. Other studies
support these patterns of reduced retinal SCP vessel density which correlate with reduced visual
function, longer disease duration and higher levels of global disability in MS patients with ON
history [10, 11].

Based on the results of our study, RNFL thickness and the RPC plexus density were signifi-
cantly lower in the affected vs. healthy eyes in both, whole image scan area and optic nerve
head. CMT was significantly lower in the affected vs. healthy eyes in both patients. Also, SCP
and DCP vessel densities in the fovea were significantly lower in the affected vs. healthy eyes.

Both patients showed significantly lower SCP vessel density in the macula of the affected eyes.

It can be concluded that even though visual acuity fully recovered following corticosteroid ther-
apy, ON leaves permanent structural changes which can be detected using OCT-A. Therefore,
OCT-A should be included more in our daily clinical practice since this powerful imaging tool

can provide useful data for the prognosis of various neuro-ophthalmological diseases and
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conditions. To the best of our knowledge, this is the first study designed to investigated vascular

parameters of the macula and optic nerve head using OCT-A in the patients with unilateral ON.
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Table 1. Quantitative optical coherence tomography and optical coherence tomography angi-

ography parameters of the affected and healthy eyes in two patients with unilateral optic neuritis

Affected eye Healthy eye Affected eye Healthy eye
Parameters (case 1) (case 1) (case 2) (case 2)

(mean £ SD) (mean £ SD) (mean £ SD) (mean £ SD)
FAZ (mm?) 0.187 £0.004 | 0.199+0.014 | 0.293 £0.020 | 0.283 +0.005
CMT (um) 232.85+3.976 | 242.28+£2.058 | 216.74+1.253 | 229.28 £1.704
SCP vessel density in the macula (%) | 38.987 £2.564 | 50.012 +3.132 | 46.714 £ 0.786 | 51.357 £2.702
SCP vessel density in the fovea (%) 16.163 £ 1.316 | 20.825 £2.526 | 12.312+2.395 | 18.96 £ 1.957
DCP vessel density in the macula (%) | 50.712 + 8.952 | 55.425 £4.953 | 55.014 +£2.554 | 53.501 +5.365
DCP vessel density in the fovea (%) 3525+4.198 | 41.47+4.804 | 33.25+1.168 | 3747+ 1514
Selected flow area (mm?) 2.244£0.059 | 2.259+£0.059 | 2.286+0.057- | 2.313 £ 0.042
RPC density — whole image (%) 50.085+£2.432 | 58.171 £ 1.151 | 52.728 + 2,002 | 57.814 + 1.007
RPC density — PNO (%) 56.83 £3.973 | 63.72+1.332 | 63.55%2.597 | 61.157%2.505
RNFL thickness (um) 82.25+547 124 £2.97 86.14 +4.18 120.14 £2.67

FAZ — foveal avascular zone; CMT — central macular thickness; SCP — superficial capillary

plexus; DCP — deep capillary plexus; RPC — radialperipapillary capillary; PNO — papilla nervi

optici; RNFL — retinal nerve fiber layer
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Figure 1. Optical coherence tomography angiography (OCT-A) images of the first patient; im-
ages to the left (A, C) represent radial peripapillary capillary vessel density of the right eye (A),
left eye (C); images to the right (B, D) represent OCT-A macular superficial layer of the right
affected eye B, and the lefteye D
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Figure 2. Optical coherence tomography angiography (OCT-A) images of the second patient;
images to the left (A, C)répresent radial peripapillary capillary (RPC) vessel density of right
eye A, left eye Ciamages to the right (B, D) represent OCT-A macular superficial layer of the
right affected/eye B, and the left eye D
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