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Abstract
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Background: To describe optical coherence tomography angiography (OCT-A) findings in patients with retinal vas-
culitis and to compare them to current fluorescein angiography (FA) findings.

Methods: This was an observational case series. Nineteen eyes in 10 patients with retinal vasculitis of various
etiologies were imaged with FA (TRC-50DX, Topcon) and OCT-A (SD-OCT, Optovue). The images were reviewed and

Results: The mean age was 36 years (range 24-67 years); there were three males and seven females. The primary
vessels involved were veins (89%). Fourteen eyes (74%) had active inflammatory disease during the study period, with
signs of vascular sheathing and perivascular leakage on FA. Interestingly, in this group, OCT-A was not able to detect
clear signs of active inflammation around the affected vessels. Nevertheless, OCT-A was able to detect secondary
lesions in fourteen eyes (74%), including some findings not clearly shown on FA. Most of these were within the macu-
lar area. OCT-A was particularly effective in cases of capillary dropout, increased foveal avascular zone, telangiectasias,

Conclusion: FA remains an essential complementary exam for detection of retinal vasculitis. However, OCT-A
extends FA findings and affords better assessment of secondary complications.
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Background

Retinal vasculitis is an inflammatory condition involv-
ing retinal vessels that potentially leads to blindness [1,
2]. There are several etiologies, including local ocular
diseases, systemic autoimmune conditions and infec-
tions. The characteristic fundoscopic finding is perivas-
cular sheathing that is best demonstrated by vascular
staining and leakage on fluorescein angiography (FA)
[3]. Various complications can occur, including macular
edema, vascular abnormalities, retinal ischemia, retinal
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hemorrhages and cotton-wool spots. All these currently
require both Optical Coherence Tomography (OCT) and
FA as complementary exams to detect primary vascular
lesion activity and to assess severity of secondary retinal
complications. FA has some well-known limitations, par-
ticularly that it is an invasive exam with risks associated
with infusion of dye into veins. It is also time-consuming
and relatively expensive [4].

OCT-Angiography (OCT-A) is a new noninvasive
diagnostic imaging technique that has recently emerged
to assist in the evaluation of chorioretinal diseases. This
new technology constructs three-dimensional retinal and
choroidal capillary images by Doppler OCT in a matter
of seconds, detecting erythrocyte movement in retinal
blood vessels, without the use of contrast [5].

© The Author(s) 2018. This article is distributed under the terms of the Creative Commons Attribution 4.0 International License
(http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons license,
and indicate if changes were made. The Creative Commons Public Domain Dedication waiver (http://creativecommons.org/

publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s40942-018-0117-z&domain=pdf

Abucham-Neto et al. Int J Retin Vitr (2018) 4:15

The diagnosis of vasculitis is often confirmed by find-
ings on FA, such as dye leakage or perivascular staining,
therefore, FA remains the diagnostic gold standard [6].
However, secondary complications can be covered by this
leakage as well as hemorrhage or media opacities, and
the depth of the lesion can be difficult to detect because
the segmentation of various layers may not be identified
on FA. En Face images (OCT scans) can be displaced out-
ward from the internal limiting membrane to the choroid
to visualize the vascular plexus and to segment the inner
retina, outer retina, choriocapillaris, and other areas of
interest [5].

There are few reports of OCT-A findings in patients
with retinal vasculitis. Therefore, the objective of this
study was to compare OCT-A to the current fluores-
cein angiography findings in a case series of retinal vas-
culitis from various etiologies. We aimed to evaluate the
accuracy OCT-A for detection of perivascular sheath-
ings and other indirect signs of vascular inflammation
and/or secondary complications, including vascular
non-perfusion areas, vascular abnormalities and retinal
neovascularization.

Methods

Nineteen eyes in ten patients with retinal vasculitis were
imaged with FA and OCT-A at the Uveitis Section at
Federal University of Sdo Paulo (UNIFESP). The tests in
each patient were all carried out on the same day.

In order to compare the modalities in all cases, we
retained all data, even when we encountered difficulties
in obtaining good quality images because of media opac-
ity or fixation loss. Complete medical histories and ocular
examinations were performed, including best-corrected
visual acuity (BCVA), biomicroscopy and fundoscopy.

FA images were obtained with the TRC-50DX (Top-
con Medical Systems, Oakland, NJ), after intravenous
dye infusion, with photographic documentation of the
posterior pole and the peripheral retina, over 10 min. On
FA exam, we recorded leakage patterns of retinal vessels,
capillary dropout, macular ischemia or edema and other
changes related to vasculitis.

OCT-A images were obtained through En Face OCT
Angiography with SD-OCT XR Avanti (Optovue, Inc,
Fremont CA, USA) using the Split Spectrum Amplitude
Decorrelation Angiography (SSADA) algorithm to distin-
guish between static and nonstatic tissue. This algorithm
identifies blood flow by calculating the decorrelation of
signal amplitude from consecutive B-scans performed in
the same retinal acquisition plane [7].

For OCT-A, we analyzed the superficial and deep reti-
nal plexus, choriocapillaris and choroid to identify vascu-
lar changes that suggested the presence of local or remote
active vasculitis, as well as their secondary complications.
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Superficial FAZ above 0.27 mm? or deep FAZ above
0.35 mm? were considered increased [8].

A 3 x3mm field of view was used for visualization of
retinal capillaries in all cases, in order to prioritize the
central macular findings. An 8 x 8mm scan was used to
perform large area scans of the retina in those cases that
had peripheral macular abnormalities identified on fun-
doscopy. When extra-macular changes were observed,
the same scan was displaced towards that area in order to
obtain better records. The same investigator performed
all imaging exams, and two experienced investigators
analyzed the results.

Approval for this study was obtained from the Eth-
ics Committee at the Federal University of Sdo Paulo
(UNIFESP) and the authors followed the tenets of the
Declaration of Helsinki.

Results

Nineteen eyes in ten patients with retinal vasculi-
tis were evaluated. The mean age was 36 years (range:
24-67 years); There were three males and seven females.
Six met criteria for Behget’s disease. The other etiologi-
cal diagnoses were as follows: one toxoplasmosis, one
sarcoidosis, one Takayasu arteritis and one idiopathic
(Table 1).

The primary vessels involved among these nine-
teen eyes were veins (phlebitis), except for two (10%) in
which arteritis was the primary inflammatory sign (bilat-
eral Takayasu arteritis). Fourteen eyes (74%) had active
inflammatory disease during the study period, with signs
of vascular sheathing and perivascular leakage on FA.
Interestingly, in this group, OCT-A did not detect any
primary sign of active inflammation around the affected
vessels.

Nevertheless, secondary complications were seen on
OCT-A in fourteen eyes (74%), including some find-
ings not clearly shown on FA. Most of these were within
the macular area. OCT-A was particularly effective
in cases of capillary dropout, increased Foveal Avas-
cular Zone (FAZ), telangiectasias, shunts, areas of

Table 1 Demographic and clinical data of patients

Number of com-  Gender Vasculitis activity
mitted eyes
Behget disease 12 2 Male 7 Active phlebitis
4 Female 5 Inactive phlebitis
Toxoplasmosis 1 1 Female 1 Active phlebitis
Sarcoidosis 2 1 Female 2 Active phlebitis
Takayasu arteritis 2 1 Female 2 Active arteritis
Undetermined 2 1 Male 2 Active phlebitis
diagnosis
Total 19 3 Male 17 Phlebitis
7 Female 2 Arteritis
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neovascularization and other vascular aberrations. In the
five cases in which OCT-A was normal, we found no evi-
dence of other lesions in the macular region on FA other
than vasculitis (perivascular leakage).

OCT-A facilitated the detection of vascular nonperfu-
sion areas with capillary dropout in eight eyes (42%). In
two of these (10%), there was increased FAZ (Fig. 1).

OCT-A revealed vascular abnormalities, including
shunts and telangiectasias in four eyes (21%) (Fig. 2) and
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the development of neovascularization in two eyes (10%)
(Fig. 3).

Discussion

In this case series, we reported outcomes observed in
19 eyes with various forms of retinal vasculitis, either
active or in remission. The OCT-A findings were com-
pared to the FA findings in order to measure their roles

area (circle)

Fig. 1 Behcet’s disease a FA image revealing vascular leakage in the upper temporal arcade and an extensive area of leakage (arrows) at the nasal
macula, denoting active vasculitis. b 3 x 3 mm OCT-A scan revealing central macular deep capillary dropout with increased FAZ, about 2.4 mm? of
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Fig. 2 Sarcoidosis a FA image revealing leakage at central macula (arrow), denoting unspecific vascular abnormalities. b 3 x 3 mm OCT-A scan
revealing temporal and inferior capillary dropout and areas of telangiectasias at lower macula (circle)
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Fig. 3 Takayasu arteritis a FA evidences temporal area of vascular nonperfusion associated with adjacent telangiectasias (circle) and unspecific
hyperfluorescence in the peripapillary area (arrow). b 3 x 3 mm OCT-A scan of the optic disc shows lower peripapillary neovascular proliferation

in diagnosis of active retinal vasculitis as well as the pres-
ence of secondary complications.

Interestingly, in those cases where FA showed clear
signs of retinal vasculitis activity, with characteristic find-
ings of perivascular contrast leakage, OCT-A was not
able to clearly detect such vascular abnormalities. The
fact that OCT-A does not use contrast, combined with
the restricted field of the macular zone, likely limits the
detection of peripheral vasculitis by OCT-A. In addition,
vitreous opacities caused by vitritis or hemorrhage, and
the difficulty of central fixation in some patients with sig-
nificant low vision were also factors that negatively influ-
enced images obtained by OCT-A. OCT-A requires that
the patient fixate precisely for a few seconds, whereas a
usable fluorescein angiographic frame can be obtained in
a fraction of a second [9].

Nevertheless, OCT-A plays a critical role in the detec-
tion of secondary complications of vasculitis that are
commonly not detected by FA, including new vessels
obscured by retinal hemorrhage, early peripapillary neo-
vascular proliferation, and telangiectasias. Furthermore,
the most relevant and repeated finding observed on the
OCT-A exam was macular capillary dropout. In six of
our cases, ischemic findings were better demonstrated by
OCT-A than by FA, including two cases with increased
FAZ (Table 2). In one case of Takayasu arteritis, FA was
superior for identification of a peripheral nonperfusion
area. Vascular abnormalities were well demonstrated
by both exams, however, neovascular formations were
revealed only on OCT-A. This was because confound-
ing factors including fluorescein blood blockage and

inflammatory vascular leakage did not allow FA to clearly
identify these important findings (Table 2).

Our findings are in agreement with Khairallah et al.
[10], who described OCT-A findings in eyes with active
Behcet’s uveitis, demonstrating that OCT-A allowed
better visualization and characterization of perifoveal
microvascular changes than did FA. This included dis-
ruption of the perifoveal capillary arcade, areas of reti-
nal nonperfusion, and perifoveal capillary abnormalities,
including dilated or shutting vessels. A recent study [11]
also reported that OCT-A provided images with great
detail regarding macular status and allowed the discrimi-
nation between superficial and deep retinal vascular
plexuses that could not be demonstrated by conventional
fluorescein angiography.

Ishibazawa et al. [12] reported that OCT-A could be
used to study the origin of microaneurysms in patients
with diabetic retinopathy. Despite this improved

Table 2 Fluorescein angiography (FA) and optical coher-
ence tomography-angiography (OCT-A) findings

Only FA Only OCT-A  Both exams
detected detected detected
Vascular non-perfusion areas 1 6 2
(capillary drop-out and
increased FAZ)
Vascular abnormalities 0 0 4
(shunts and telangiecta-
sias)
Neovascularization 0 2

Total 1 8




Abucham-Neto et al. Int J Retin Vitr (2018) 4:15

identification, reports have demonstrated that the num-
ber of microaneurysms was significantly lower than was
obtained by conventional FA. However, OCT-A also gave
the added benefit of localizing exact lesion intraretinal
depths [13, 14]. Corroborating our findings, recent pub-
lications showed that OCT-A clearly depicted nonper-
fusion in diabetic retinopathy [12, 15]. This provided an
objective automated study of macular capillary nonperfu-
sion as a potential sign of central ischemia [16].

Conclusion

FA continues to be an essential complementary exam
to detect retinal vasculitis activity. Nevertheless, many
severe secondary complications of retinal vasculitis are
not well evaluated only by FA. OCT-A extends FA find-
ings and allows complementary assessment of the stage
of retinal vasculitis. As with any new technology, further
studies are needed to determinate the role of OCT-A in
retinal vasculitis and other retinal abnormalities. Perhaps
in the future OCT-A may replace FA and may become
the only imaging exam needed to detect all retinal vascu-
lar changes. However, based on our findings, we continue
to recommend OCT-A assessment in addition to FA for
evaluation of retinal vasculitis.
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