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Abstract
Vogt-Koyanagi-Harada disease (VKH) is an autoimmune severe multi-
system condition characterized by both ocular and systemic findings
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that should be promptly recognized and treated. Although invasive
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imaging modalities, namely fluorescein angiography and indocyanine
Giuseppe Casalino1green angiography, are still the gold standard for the diagnosis and

follow-up of the ocular findings in VKH, the role of retinal non-invasive
imaging including optical coherence tomography angiography (OCTA)
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is under investigation and is not mentioned in the current diagnostic
criteria of VKH. The aim of this manuscript was to report the clinical
course and themultimodal retinal imaging of a VKH case and to discuss
the role of OCTA in this condition. Our case supports the evidence that
OCTA is able to help determine disease activity and progression in VKH.
We therefore contend that OCTA should be considered for future devel-
oping diagnostic criteria of this condition.

Keywords: optical coherence tomography angiography, retinal imaging,
Vogt-Koyanagi-Harada disease

Introduction
Vogt-Koyanagi-Harada disease (VKH) is an autoimmune
severemultisystem condition characterized by both ocular
and systemic findingsmediated by an autoimmune attack
against melanocytes by T lymphocytes [1].
A bilateral chronic, diffuse granulomatous panuveitis
represents the most commonly observed ocular presen-
tation. VKH should be promptly recognized and treated
with high-dose systemic steroids in order to avoid progres-
sion to sight-threatening complications such as choroidal
neovascularization, subretinal fibrosis and late stage of
disease, including choroidal depigmentation and sunset
glow fundus [1], [2].
Over the last decade, retinal imaging has expanded from
fluorescein angiography (FA) and indocyanine green an-
giography (ICGA) to the so-called multimodal imaging,
which includes a wide range of non-invasive imaging
modalities such as optical coherence tomography (OCT)
and most recently OCT angiography (OCTA). Although
combined FA and ICGA are still the gold standard for the
diagnosis and follow-up of the ocular findings in VKH [3],
non-invasive multimodal imaging has gained a crucial
role in the practice of retinal specialists across the world.
OCTA provides a non-invasive, dye-free and depth-resolved
examination of the retinochoroidal layers by combining
structural analysis and vascular flow information [4].
Here we present the clinical course and the multimodal
retinal imaging of a VKH case, and we discuss the role
of OCTA in this condition.

Case description
A 24-year-old Asian man presented to our emergency
department with a two-day history of blurred vision in
both eyes, malaise, photophobia, vertigo, headache, and
mild hearing loss. Best-corrected visual acuity (BCVA) was
20/200 in the right eye (RE) and 20/32 in the left eye
(LE). Extraocular motility, intraocular pressure and pupil-
lary light reflexes were within normal limits. The patient’s
past medical history was unremarkable; he was afebrile,
and systemic blood pressure was 115/65 mm Hg. No
signs of meningism or neck stiffness were noted.
Ocular examination revealed 2+ cells in the anterior
chamber of the RE, 1+ cells in the anterior chamber of
the LE, 1+ (bio-score) of inflammation in the vitreous
cavity of both eyes (BE), bilateral optic nerve head hyper-
emia and multiple serous retinal detachments (SRD) in
BE. Multimodal retinal imaging was performed (Figure 1);
FA showed multiple hyperfluorescent retinal pigment
epithelium leaks in BE with dye pooling beneath SRD in
the RE and normal retinal perfusion with no signs of
vasculitis in either eye; ICGA showed persistent multiple
hypofluorescent lesions in BE; OCT of the RE showed
subfoveal serous macular detachment splitting of the
photoreceptors’ layers (also referred to as bacillary de-
tachment) [5]. OCTA (Topcon DRI OCT Triton Plus, Tokyo,
Japan) of the choriocapillaris of BE showedmultiple areas
of decreased flow that correlated with the ICGA hypofluo-
rescent lesions. These imaging findings along with the
clinical history were suggestive of VKH in the acute phase
[1], [2].
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Figure 1: Multimodal retinal imaging of Vogt-Koyanagi-Harada
disease of both eyes at presentation. (a, b) Color fundus

photograph shows multifocal subretinal detachments (SRD)
involving the posterior pole of the right eye and the peripapillary
area of both eyes. (c, d) Fluorescein angiography late frames
show areas of pinpoint hyperfluorescent leaks of the retinal
pigment epithelium with multifocal dye pooling underneath
the SRD. (e, f) Indocyanine green angiography (ICGA) frames
show persistent multiple hypofluorescent lesions, better seen
in the late phases of the examination. (g) Enhanced-depth

imaging optical coherence tomography (EDI-OCT) scan of the
right eye shows increased subfoveal choroidal thickness

(712 µm, white rhombus) and a bacillary detachment (white
asterisk) associated with fibrin-like subretinal hyperreflective
material (yellow arrow). (h) EDI-OCT of the left eye shows
increased subfoveal choroidal thickness (750 µm, white
rhombus) and extrafoveal subretinal accumulation of fluid
(white asterisk). (i, j) OCT angiography of the choriocapillaris
(4.5x4.5 mm) of both eyes shows multiple flow void spots
(yellow arrowheads) at the posterior pole that correlate with

the hypofluorescent lesions detected on ICGA.

Figure 2: Multimodal non-invasive retinal imaging of
Vogt-Koyanagi-Harada disease of both eyes 3 months after

presentation. (a, b) Color fundus photograph shows resolution
of the multifocal subretinal detachments in both eyes.

(c, d) Fluorescein angiography shows residual mild retinal
pigment epithelium changes in both eyes. (e, f) Indocyanine
green angiography (ICGA) frames show remarkable decrease
in size and number of the hypofluorescent lesions visible at
presentation. (g, h) Enhanced-depth imaging optical coherence
tomography (EDI-OCT) scan of both eyes show regression of
the increased subfoveal choroidal thickness (538 µm in the
right eye and 548 µm in the left eye) and resolution of the
intra- and subretinal exudation. (i, j) OCT angiography of the
choriocapillaris (4.5x4.5 mm) of both eyes shows an overall
improvement of the choriocapillaris flow with remarkable

decrease in size and number of the flow void spots detected
at presentation.

The patient was started on immunosuppressive therapy
consisting of a tapering course of oral prednisolone
starting from 60 mg per day. The patient was closely ob-
served, and during follow-up the presenting symptoms
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and BCVA steadily improved. Common infectious causes
of posterior uveitis were excluded by performing extensive
work-up including tuberculosis quantiFERON assay and
Treponema serology that resulted negative. Therefore a
steroid-sparing agent (cyclosporine A 100mg twice a day)
was given to prevent relapses of the disease. Three
months after presentation, BCVA improved to 20/20 in
both eyes. OCT revealed complete resolution of the retinal
serous detachments and regression of the increased
choroidal thickness. ICGA showed marked reduction in
size and number of the hypofluorescent lesions with
correspondent decrease of the OCTA flow void spots de-
tected at presentation (Figure 2). No signs of relapses
were observed during 12 months of follow-up.

Discussion
VKHmay affect neurological and integumentary systems
that are critical for the definition of “complete”, “incom-
plete” or “probable” VKH [6]. According to the Revised
Diagnostic Criteria of VKH [6], our case was defined as
“incomplete” VKH in view of the absence of the integu-
mentary findings. The consensus on the Revised Diagnos-
tic Criteria (RDC) for VKH has been developed at the first
international workshop on VKH in Los Angeles in 1999
and subsequently published in 2001 [6]. In the VKH RDC,
OCT is not mentioned, since at that time this technology
had not been fully developed, and therefore was not
commonly used in the clinical practice [7]. Nowadays,
high-resolution OCT technology is a standard of care in
ophthalmology [7], and non-invasive imaging modalities
including OCTA represent essential tools in the daily ret-
inal clinical practice. Therefore, their role in the diagnosis
and monitoring of VKH needs to be defined.
A new set of diagnostic criteria for VKH has been recently
proposed [8] and did take into account enhanced
depth imaging (EDI) OCT or swept-source OCT (SS-OCT)
which are able to image the full-thickness of the choroid
[9], [10].
EDI-OCT and SS-OCT in VKH have been shown to reveal
loss of focal hyperreflectivity in the inner choroid in both
acute and convalescent stages [11] and regression of
the increased choroidal thickness after treatment [12],
thus representing a candidate biomarker for the degree
of choroidal inflammation in the acute phase of the dis-
ease and for the response to treatment [12].
Ocular involvement in VKH is characterized by a non-
necrotizing diffuse granulomatous inflammatory process
of the uvea. Histopathologic studies have shown that the
inflammation primarily affects the choroidal stroma with
diffuse infiltration of inflammatory cells [13], [14] that
may correlate with the hypofluorescent lesions visible on
ICGA [3]. However, involvement of choriocapillaris is
controversial. Indeed histopathologic studies indicate
that choriocapillaris is spared in the acute phase, where-
as it may be involved in the degenerative process of the
chronic recurrent stage [13], [14].

A recent breakthrough in the field of non-invasive multi-
modal imaging has been the development of OCTA, which
non-invasively provides detailed assessment of the retinal
and choroidal vasculature by detecting motions of eryth-
rocytes and visualising blood flow using serial OCT B-
scans [4]. OCTA allows for a stratification of different
retinal and choroidal layers, which is not possible with FA
and ICGA [4]. Therefore, integration of OCTA with the
other imagingmodalitiesmay offer an opportunity for the
understanding of VKH pathophysiology.
Recently, case reports and case series have imaged VKH
with OCTA [15], [16], [17], [18].
In a recent case series, Aggarwal et al. [15] reported foci
of choriocapillaris flow void on OCTA in the acute stage
of the disease, possibly indicating choriocapillaris
hypoperfusion. Of note, these foci correlated with ICGA
and decreased in number and size after initiation of
therapy [15]. Similar OCTA findings in VKH have been
reported by another case series [16] and two case reports
[17], [18].
Luo et al. [19] identified two OCTA patterns in the chorio-
capillaris of the acute stage of VKH (one characterized
asmultiple dark spots of flow void, and the other as highly
reflective areas surrounded by light spots with an in-
creased flow area), possibly reflecting different presenta-
tion and severity of the condition clinical spectrum.
Moreover, they found significant decrease of the chorio-
capillaris perfusion in the convalescent stage of disease
[19].
Our case is in line with the findings reported by Aggarwal
et al. [15] as we found choriocapillaris flow void in the
acute stage, which substantially improved after treatment
in the convalescent stage of the disease.
Taken together, these observations may indicate a pos-
sible role of the OCTA findings to determine the disease
activity and progression in VKH.
Given the discrepancy between the OCTA and the histo-
pathologic findings regarding the choriocapillaris involve-
ment in the acute phase of VKH, an alternative hypothesis
is that the flow void seen on OCTA might reflect a shad-
owing effect from the overlying subretinal fluid and pig-
ment epithelial detachment [16]. Indeed possible arti-
facts, difficulty imaging of the deeper choroid and of areas
outside the posterior pole represent main limitations of
OCTA [15], [16], whose interpretation should therefore
be taken with caution and coupled with that of the other
imaging techniques.

Conclusions
Our case supports the evidence that OCTA is able to help
determine disease activity and progression of VKH.
Although the OCTA limitations and the limited number of
cases currently reported do not allow to draw clear
pathogenetic insights in VKH, the role of OCTA should be
considered for developing future diagnostic criteria of
this condition.
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