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Purpose: To describe the vascular anatomy and intraluminal flow characteristics of segmental
retinal arteritis (SRA) using structural and angiographic optical coherence tomography (OCT).

Methods: Retrospective case series of consecutive patients presenting with SRA. All
patients were evaluated at presentation with fundus photography, spectral domain OCT,
and OCT angiography. One patient was imaged with dense B-scan OCT angiography.

Results: Three eyes of three male patients were evaluated. All examinations were
consistent with reactivation of ocular toxoplasmosis with an area of active retinochoroiditis
adjacent to a focal chorioretinal scar. Spectral domain OCT through areas of SRA noted on
clinical examination demonstrated areas of hyperreflectivity circumscribing the affected
vessel with a normoreflective lumen. Optical coherence tomography angiography and
dense B-scan OCT angiography demonstrated narrowing of the intraluminal flow signal that
correlated with areas of segmental hyperreflectivity on spectral domain OCT. Vascular
sections proximal and distal to areas of SRA showed normal flow signal.

Conclusion: Vessels with SRA demonstrated hyperreflectivity highlighting the vessel
wall on spectral domain OCT. Optical coherence tomography angiography showed
narrowing of the flow signal within these segments suggesting reduced lumen diameter.
Coupling these finding with previous indocyanine green imaging findings in SRA, the
collective data suggest the plaques are localized within the vessel wall to either the
endothelium or the muscular tunica media without occlusion of the vessel lumen.
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egmental retinal arteritis (SRA), first described in
1933 in tubercular uveitis by Werner Kyrieleis!

have been observed in toxoplasmosis retinochoroiditis,
syphilitic chorioretinitis, and necrotizing herpetic ret-
initis.Z7 In 1959, Bodin and Griffin® further charac-
terized focal plaques segmented around or within
retinal arteries adjacent to or near to retinal inflam-
mation as “segmental retinal periarteritis.” Although
believed to represent immune deposits along or within
vessel wall, the histopathological correlation and the
precise location these findings have not been
described. Recently, analysis of spectral domain opti-
cal coherence tomography, fluorescein angiography
(FA), indocyanine green angiography (ICGA), and
fundus autofluorescence imaging suggests localization
to within the vessel wall, likely the endothelium.? In
this article, we further describe the vascular anatomy
and intraluminal flow characteristics of SRA using
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structural and angiographic OCT and a novel tech-
nique, dense B-scan OCT angiography (DB OCTA).°
In this study, Kyrieleis plaques are referred to
descriptively as SRA. We agree with this measure
because of both the shift away from eponymous ter-
minology in medicine in general and specifically due
to revelations related to Kyrieleis” association with the
Nazi party.'©

Methods

We performed a retrospective review of 3 con-
secutive patients presenting with SRA between
March 2017 and May 2018 at a public hospital
(Bellevue Hospital Center, New York, NY) and
a private retina practice (Vitreous Retina Macula
Consultants of New York, New York, NY). Visual
acuity, slit-lamp examination, and funduscopic
examination were documented at each visit. All
patients were imaged with fundus photography,
spectral domain OCT, and OCT angiography (OC-
TA). One patient was imaged using DB OCTA
(Spectralis HRA + OCT spectral domain device
[OCT2 platform, 85 kHz A-scan rate, Heidelberg
Engineering GmbH, Heidelberg, Germany]).”
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Fig. 1. Multimodal imaging of
a 30-year-old man with acute
toxoplasmosis retinochoroiditis
in the left eye. A. Color fundus
photograph of the left eye
shows vitritis and scattered
SRA. B. Spectral domain OCT
demonstrates hyperreflectivity
of the vessel wall with a nar-
rowed lumen (blue arrow).
Optical coherence tomography
angiography through a section
of the retinal arteriole with
SRA (blue arrow, C), which
demonstrates a narrowed in-
traluminal flow signal and
a segment without plaques
(yellow arrow, D), which show
a normal intraluminal flow
signal. Blue lines demonstrate
the location of horizontal raster
OCT B scans (B, C, and D).

Described in detail elsewhere, DB-OCTA provides
a series of highly averaged raster scans spaced
approximately 1 pum apart with a superimposed
blood flow signal using a Gaussian smoothing
algorithm over a 20-um lateral distance.” This
permits a precise correlation between retina micro-
structure and blood flow.® One patient was imaged
at follow-up with FA and ICGA.

Results

Three eyes of three male patients were reviewed.
Each patient had a funduscopic examination that was
consistent with toxoplasmosis retinochoroiditis reac-
tivation. No patients had a history of HIV.

Case 1

A 30-year-old man presented with decreased
visual acuity of the left eye to 20/400. Left
ophthalmoscopic examination demonstrated 3+ vit-
ritis, a focal area of retinitis in the periphery, and
multifocal SRA, most notably in the superotemporal
retinal arteriole (Figure 1A). Spectral domain OCT
through the SRA demonstrated areas of focal hyper-
reflectivity along the vessel with a normoreflective
lumen (Figure 1B). Optical coherence tomography
angiography through a section of the retinal arteriole
with SRA (Figure 1C) demonstrated narrowed intra-
luminal flow signal while OCTA through a section
without plaque (Figure 1D) revealed normal flow
signal. The patient was initiated on trimethoprim and
sulfamethoxazole 160 mg/800 mg twice daily and
was lost to follow-up after presentation.
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Fig. 2. Multimodal imaging of
a 4l-year-old-man with acute
toxoplasmosis retinochoroiditis
in the left eye at presentation
(A and B). A. Color fundus
photograph of the left eye
shows vitritis and SRA of the
superotemporal retinal arteri-
ole. B. Narrowing of the intra-
luminal flow signal is noted
within the vessel surrounded
by a hyperreflective lesion on
the structural OCT B-scan
(white arrow). Repeat imaging
at follow-up 2 months after
treatment (C and D). There is
resolution of vitritis, but per-
sistent SRA (C). The vessel
section with SRA demonstrates
a persistent narrowing of in-
traluminal flow signal (D, blue
arrow). The green lines in (A
and C) demonstrate the loca-
tion of the horizontal raster
OCT B-scans in (B and D).

Case 2

A 41-year-old man presented with decreased visual
acuity of the left eye to 20/200. Left ophthalmoscopic
examination revealed 3+ vitritis with a peripheral area
of retinitis, and SRA was noted in the superotemporal
retinal arteriole (Figure 2A). Optical coherence tomog-
raphy angiography demonstrated a reduced lumen
diameter and a narrowed intraluminal flow signal
(Figure 2B). The patient was initiated on oral tri-
methoprim and sulfamethoxazole (160 mg/800 mg)
twice daily. At 2 months, the patient’s vision improved
to 20/20, and intraocular inflammation had resolved.
Segmental retinal arteritis remained (Figure 2C).
Optical coherence tomography angiography demon-
strated persistent narrowing of the flow signal in
affected areas (Figure 2D). At follow-up, FA revealed

Fig. 3. Imaging performed at
follow-up 2 months after
treatment for Case 2. Fluores-
cein angiography reveals no
hyperfluorescence  associated
with  SRA (A). Indocyanine
green angiography shows no
hyperfluorescence  associated
with SRA (B).

=D
no areas of leakage (Figure 3A), and ICGA demon-
strated no hyperfluorescence associated with the
plaques (Figure 3B).

Case 3

A 50-year-old man was referred for toxoplasmosis
retinochoroiditis of the right eye. Visual acuity was
20/20, and ophthalmoscopic examination of the
right eye demonstrated 2+ vitritis with SRA (Figure
4A) superonasally with an adjacent area of retinitis.
Dense B-scan OCTA directionally aligned to the
affected vessel (Figure 4C) demonstrated narrowing
of the intraluminal flow signal, while a scan through
an unaffected section demonstrated normal flow
signal (Figure 4B). Transverse DB OCTA sections
through the affected retinal arteriole demonstrated
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segmental hyperreflective lesions that correlated
with SRA on examination. The superimposed flow
signal was decreased within these segments (Figure
4D). The patient was initiated on oral trimethoprim
and sulfamethoxazole (160/800 mg) twice daily. At
5-month follow-up, areas of SRA were persistent
(Figure 5A). The unaffected section of the arteriole
demonstrated a normal flow signal (Figure 5B);
however, there was an increase in flow signal
in areas corresponding to the plaques (Figure 5, C
and D).

Discussion

We describe herein the structural and angiographic
characteristics of SRA using OCT. To the best of our
knowledge, this is the first report using OCTA to
evaluate this finding. In the absence of existing
clinicopathologic correlation, other investigators have
suggested these plaques may represent immune depos-
its,!! arteriosclerosis,'? or migratory exudates from the
foci of inflammation.'>!'% Multimodal imaging has
provided further insight into the composition of these
lesions.
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Fig. 4. Multimodal imaging of
a 50-year-old man with acute
toxoplasmosis retinochoroiditis
in the right eye. A. Fundus
photograph of the right eye
shows acute toxoplasmosis
with SRA superonasal to the
optic nerve. Dense B-scan
OCTA directionally aligned to
the involved vessel demon-
strates a normal intraluminal
flow signal in the area without
plaque (B, red border); how-
ever, the areas with SRA (C,
green border) show narrowed
intraluminal flow signals. Col-
ored arrows indicate the corre-
sponding orthogonal vessel
sections outlined in the same
color. D. Dense B-scan OCTA
of a transverse section through
the affected vessel demon-
strating hyperreflectivity (blue
arrows) within the vessel wall
corresponding to the plaques
on examination with areas of
narrowed intraluminal  flow
signal.

Only one report to date used multimodal imaging to
evaluate the plaques of SRA.3 Pichi et al proposed that
these lesions represent immune deposits secondary to
vascular endothelial inflammation primarily based on the
observed lack of full-vessel wall inflammation. In their
study, FA demonstrated no leakage associated with the
plaques. Full-thickness vascular wall inflammation, such
as vascular sheathing and frosted branch angiitis, leaks
extensively on FA. In addition, on fundus autofluor-
escence, focal plaque-related hyperautofluorescence was
noted, further suggesting a lack of full-thickness inflam-
mation. Furthermore, they noted early- and late-phase
hyperfluorescence within the plaques only during the
acute phase of inflammation, perhaps due to ICG dye
uptake and deposition into the plaques during active
inflammation-induced endothelial disruption. Case 2 in
our series showed no ICGA hyperfluorescence after 2
months of treatment and resolution of inflammation.
Pichi et al® also noted persistence of plaques in 4 of the
25 eyes in their study. In two of three of our cases, the
plaques were similarly persistent and were associated
with narrowing of the intraluminal flow signal on
OCTA, suggesting that a residual component of the
plaque may mechanically obstruct flow.
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Fig. 5. Imaging performed at
5 months follow-up for Case 3.
Fundus photograph demon-
strates  persistent segmental
arteritis (A). Dense B-scan
OCTA with orthogonal sec-
tions through the vessel wall
demonstrates a normal intra-
luminal flow signal in the area
without plaque (B, red border).
Areas of hyperreflectivity cor-
responding to the SRA remain
apparent, and the DB OCTA
demonstrates an increase in the
intraluminal flow area (C,
green border). There is an
increase in intraluminal flow in
the transverse section of the
affected vessel (D). Colored
arrows indicate the corre-
sponding orthogonal vessel
sections outlined in the same
color.

Specific localization of SRA is aided by multimodal
imaging. Indocyanine green signal within the vessel
during active inflammation but not later time points
suggests a disruption of the endothelium and uptake of
the dye within the endothelium and/or muscular
media. Although narrowing of the vessel lumen
observed on OCTA can result from external compres-
sion, adventitial or periarterial inflammation would not
be expected to uptake ICG. This suggests endothelial
and/or medial vessel wall involvement.

The sequelae of these plaques may ultimately
destabilize the vasculature. A reported association
between SRA and formation of retinal arterial macro-
aneurysms suggests plaque formation may perma-
nently alter vessel wall integrity.'> Optical coherence
tomography angiography may be a useful modality to
monitor these vascular changes and, with the expected
availability of novel quantitative parameters, may be
used to directly compare changes in blood flow.

Until histopathological correlation becomes estab-
lished, multimodal imaging provides the closest
approximation to the localization and pathogenesis of
the plaques of SRA. Given the increasing evidence

that these lesions are located within the vessel wall, we
prefer the term “SRA” rather than “segmental retinal
periarteritis” to describe these findings.

Key words: multimodal imaging, optical coherence
tomography, optical coherence tomography angiogra-
phy, posterior uveitis, toxoplasmosis, uveitis.
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