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Introduction

Abstract

Purpose: This study aims to assess the retinal vascular layers in Reti-
nal Artery Occlusion (RAO) cases using Optical Coherence Tomographic
Angiography (OCTA).

Methods: The study included three eyes of three patients with RAO.
RAO was defined as sudden vision loss, retinal whitening, and inner
retinal intracellular edema disrupting the retinal layers on the Optical
Coherence Tomography (OCT) B-scan. OCTA cube scans were obtained
using the RTVue-XR Avanti AngioVue. The images of the superficial and
deep capillary plexuses were analyzed and compared with structural
OCT.

Results: The OCTA findings revealed reduced vascular perfusion in
both the superficial and deep capillary plexuses, corresponding to the
areas of the inner retinal changes observed on OCT B-scan and fundus
changes. Only large vessels were imaged, and no vascular flow was ob-
served in the area nourished by the occluded microvascular bed. There
was minimal alteration in the outer retina and choriocapillaris vascular
flow.

Conclusion: OCTA is a valuable diagnostic tool for demonstrating
the features necessary to diagnose RAO. Compared to FA, OCTA is fast,
noninvasive, and provides improved visualization of microvascular de-
tails.

Keywords: Central Retinal Artery Occlusion (CRAO); Branch Retinal
Artery Occlusion (BRAO); Optical Coherence Tomographic Angiography
(OCTA); Optical coherence tomography.

(DCP) on either side of the Inner Nuclear Layer (INL). In Retinal
Artery Occlusion (RAO) cases, disruption of the blood flow in

In the circulation of the retina, the blood flow in the inner
retinal layers comes entirely from the Central Retinal Artery
(CRA) unless a cilioretinal artery is present. The central retinal
artery divides into four branches, each supplying one quadrant
[1]. Histologic studies have shown that three levels of capillar-
ies supply the inner retina: the radial peripapillary network in
the Nerve Fiber Layer (NFL) in the peripapillary area, the Su-
perficial Capillary Plexus (SCP), and the Deep Capillary Plexus

the inner retina can lead to sudden visual loss due to ischemia,
retinal edema, and thickening in the acute phase [2]. The se-
verity of these effects depends on which groups of capillaries
are involved [3]. Optical Coherence Tomography Angiography
(OCTA) is a new non-invasive high-speed imaging technique
that can evaluate retinal circulation within seconds. It is a novel
technique that can show the blood flow in each layer separately
without the need for dye injection, providing clinicians with




‘/

\\retinal artery occlusion: A case series. J Clin Images Med Case Rep. 2024; 5(6): 3125.

™
Citation: Abrishami M, Shariati MM, Astaneh MRA, Heidarzadeh HR. Optical coherence tomography angiography features of |

the ability to analyze the microvascular structure of the retina.
Few reports are available regarding the application of OCTA in
evaluating retinal vascular layers in RAOs [4]. This study aims to
evaluate these layers in RAOs imaged by OCTA.

Methods

Study population: This study is an observational case series
of patients with Central and Branch Retinal Artery Occlusion
(CRAO and BRAO) conducted at Khatam Eye Hospital, a tertiary
referral ophthalmology center affiliated with Mashhad Univer-
sity of Medical Sciences. The patients experienced sudden vi-
sual loss, and clinical signs confirmed their diagnoses. Imaging
of the superficial and deep capillary plexus was performed us-
ing OCTA.

Imaging procedure: The AngioVue instrument, based on Op-
tovue RTVue XR Avanti technology, was used to capture OCTA
images to obtain amplitude-decorrelation angiography images.
Default preset parameters were used to segment the capillary
bed. The SCP (superficial capillary plexus) became visible when
the “en-face” image was segmented between an inner bound-
ary at 3 um beneath the ILM and an outer boundary at 15 pm
beneath the Inner Plexiform Layer (IPL). The en-face image of
the DCP (Deep Capillary Plexus) was obtained by setting the in-
ner and outer boundaries at 15 um and 70 um beneath the IPL,
creating a 55 um thick slab. Best-Corrected Visual Acuity (BCVA)
measurements were also taken.

Ethical issues: The Ethical Committee of the Research Dep-
uty of Khatam Eye Hospital (Mashhad University of Medical
Sciences, Mashhad, Iran) approved the study and its data ac-
quisitions. Patients were enrolled in the study after providing
written informed consent in compliance with the Declaration
of Helsinki.

Results

Case 1: A 70-year-old male presented with a sudden, painless
loss of vision in his right eye for two days. He has had hyperten-
sion for fifteen years. His vision in the right eye was poor (1-me-
ter finger counting), while his left eye was 20/32. A Relative
Afferent Pupillary Defect (RAPD) was positive in the right eye.
The anterior segment examination was normal for both eyes,
except for a non-significant cataract. The Intraocular Pressure
(IOP) was 12 mmHg for the right eye and 13 mmHg for the left
eye. Fundus examination revealed edematous and white reti-
nae around the superior arcade of the right eye. The diagnosis
was confirmed as Branch Retinal Artery Occlusion (BRAO) based
on retinal edema in the superior hemifield and retinal intracel-
lular edema in the OCT images. OCTA showed decreased flow in
the superior arcade and remarkably decreased perfusion in the
upper half of the image’s superficial and deep capillary plexus.
The Foveal Avascular Zone (FAZ) became half disrupted, with
only an inferior semicircle remaining from the normal circular
FAZ boundary. In the superior hemifield, except for flow in the
large vessels, no other flow was documented in the 3x3 or 8x8
mm OCTA images.

Case 2: A 65-year-old man with a history of high blood pres-
sure, diabetes, and a heart attack three years ago experienced
sudden painless loss of vision in his right eye three days ago.
His vision in the right eye was impaired, with only the ability
to perceive hand motion, while his left eye had 20/40 vision.

Case 3: A 62-year-old man with a history of systemic hyper-
tension was referred with a complaint of reduced vision in his
right eye that started two days ago. Following clinical and OCT
findings, he was diagnosed with CRAO. His BCVA was hand mo-
tion in the right eye and 20/25 in the left eye. A positive RAPD
was observed in the right eye. Anterior segment examination
showed no abnormalities, and the IOP was 10 mmHg in the
right eye and 11 mmHg in the left eye. Fundus examination of
the right eye revealed diffuse retinal paleness and edema with
a cherry-red spot.

Two weeks later, he returned with a painful eye, light per-
ception BCVA, and an I0OP of 52 mmHg in the right eye due to
neovascular glaucoma. Neovascularization of the disc and pale
retina was observed during the fundus exam. The fluorescein
angiography showed a significant delay in the retinal circula-
tion, retinal ischemia, and leakage from the disc neovasculariza-
tion (Figure 3). Prompt full pan-retinal photocoagulation (PRP)
and intravitreal Avastin (1.25 mg/0.05 ml) were performed in
addition to topical anti-glaucoma medication. The IOP was un-
der control three weeks later, and the retinal and iris neovascu-
larization had resolved.

In the OCTA images, a noticeable reduction in the vascular
plexus was observed in both the superficial and deep capillary
layers. Blood flow was exclusively observed in the large peripap-
illary vessels, while the vessels in other areas appeared to be
depleted. In the regions targeted for PRP treatment, there was
visible atrophy of the retinal pigment epithelium, allowing the
large choroid vessels to be seen (Figure 4).

Discussion

In this observational case series, we utilized OCTA to de-
lineate RAO. In our cases, we observed a diminished vascular
plexus in both the superficial and deep capillary layers. OCTA
indicated a lack of flow in the foveal and perifoveal areas in
both the SCP and DCP. However, we noted minimal alteration in
choriocapillaris and choroidal vascular flow.

Retinal arterial occlusion is a relatively rare clinical condi-
tion but is more prevalent among the elderly. It can be caused
by various factors, including cholesterol emboli, Hollenhorst
plaques originating from carotid atheromatous plaques, plate-
let-fibrin, and calcific emboli [5]. Atherosclerotic thrombosis at
the level of the lamina cribrosa is the primary cause in most
cases of CRAO. This can be compromised by embolization, hem-
orrhage, thrombosis, arterial spasm, aneurysmal dissection,
and other factors [6].

The diagnosis of CRAO relies on clinical assessment, but im-
aging techniques can be utilized to confirm the diagnosis, eval-
uate the extent of involvement, and determine the prognosis.
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A test for RAPD was positive in the right eye. Upon examina-
tion, there was arcus senilis and moderate senile nuclear scle-
rotic cataract in both eyes. The IOP was 14 mmHg on the right
and 15 mmHg on the left. A fundus examination of the right
eye revealed diffuse retinal paleness, edema, and a cherry-red
spot. Despite more than 18 hours passing, no intervention was
performed. The OCTA scan showed a significant decrease in the
retinal blood vessels in both the superficial and deep capillary
plexus (Figure 2). There was no blood flow, except for minimal
flow in the large vessels.
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Figure 1: The OCTA 8x8 mm scan of the right eye shows reduced
blood flow in the superior arcade and decreased perfusion in the
superficial and deep capillary plexus (A). The OCTA 3x3 mm scan
shows that the inferior semicircle of the foveal avascular zone re-
mains within normal circular boundaries (B).
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Figure 2: The OCTA 8x8 mm scan of the right eye indicates a signifi-
cant decrease in flow in the retinal superficial and deep capillary
plexus (A). The OCTA 3x3 mm scan shows that the foveal avascular
zone and macula have become avascular, with some remnants of
flow observed in the large vessels (B).
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Figure 3: Fluorescein angiography at 18 seconds (A) shows no circulation, and at 1:22 minutes (B) shows de-
layed circulation and disc leakage. The fundus photo indicates optic disc neovascularization, retinal ischemia,
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Conventional fluorescein angiography can reveal reduced blood
flow in the occluded vessel territory and inner retinal edema
and opacification in inner retinal layers when examined using
SD-OCT [7].

OCTA, a rapid and non-invasive imaging technique, assesses
the decorrelation between two consecutive OCT images and
can detect blood flow through the retinal and choroidal plex-
uses without requiring intravenous dye injection [8]. OCTA also

enables differentiation between superficial and deep retinal
vasculature. This depth-resolution imaging technique provides
valuable insights into various retinal and choroidal diseases
inaccessible through other diagnostic modalities, such as fluo-
rescein angiography [4]. Additionally, OCTA en face images can
help identify the specific retinal capillary layer with vascular
abnormalities and pinpoint the site of reduced blood flow, in
contrast to conventional angiography [9].
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Figure 4: The OCTA 8x8 mm scan of the posterior pole of the right eye shows no flow except in the large ves-
sels. Because of the laser scars, the large choroidal vessels were observed via the chorioretinal atrophy. In
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Conclusion

In conclusion, we have documented three RAO cases using
OCTA. Our findings indicate that this non-invasive and rapid im-
aging technique provides a more precise visualization of non-
perfused areas within the retinal vascular layers, encompassing
both the superficial and deep capillary plexuses.
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