CASE REPORT

Optical Coherence Tomography Angiography in the
Diagnosis and Follow-up of Vogt-Koyanagi-Harada
Syndrome

Aylin KARALEZLI', Sabahattin SUL?, Cagri YIGIT®

ABSTRACT

An 18-year-old female patient applied to our clinic owing to sudden visual loss which started 3 days ago on the right eye. There were +3 cells
in the anterior chamber, +3 cells in the vitreous and multiple serous retinal detachment in the right eye. The anterior segment and fundus were
normal in the left eye. Optic disc leakage in both eyes and hyperfluorescent areas due to subretinal fluid pooling in the phase in the right eye
were detected in fundus fluoresceine angiography. Hypofluorescent foci were detected in the mid-late phase in both eyes in indocyanine green
angiography. A marked thick choroid (690 um) in optical coherence tomography and decreased choriocapillaris flow rate in right eye compared
to left eye in optical coherence tomografi angiography were detected. Pleocytosis was detected in the lumbar puncture. Based on these findings,
the patient was diagnosed as bilateral asymmetric onset acute Vogt-Koyanagi-Harada and treated with 1 g intravenous pulse steroid treatment.
On the third day of the pulse steroid treatment, the amount of subretinal fluid significantly decreased and choriocapillaris flow rate significantly
increased in the right eye and slightly increased in the left eye. On the 7th day, 1 mg/ kg / day oral steroid and 100 mg azothiopurine treatment
were started after complete resolution of subretinal fluid and increase of visual acuity up to 0.5.
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Here we aimed to emphasize imaging modalities used in

70% of cases; however, asymmetric involvement can also the diagnosis and follow-up of an active VKH patient with

be observed rarely. As disease is a diffuse choroiditis,
indocyanine green angiography (ICGA) is gold standard

asymmetrical onset and changes in OCTA findings during
treatment.

in the diagnosis® In the mid-phase of ICGA (on minutes
8-12), multi-focal hypo-florescent spots are diagnostics.2 CASE REPORT
However, it is reproducibility is limited as it is an invasive

g A 18-years old woman presented to our clinic with acute
procedure.

onset of vision loss occurred 3 days ago. In the history,

The optical coherence tomography angiography (OCTA)
is a non-invasive imaging modality that enables detailed
evaluation of retinal and choroidal vascularization without

there was no previous trauma and detailed anamnesis
revealed that patient had headache over a week. In the
examination, visual acuity was at level of finger counting
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at 5 meters in right eye and full vision was detected in
left eye. There was +3 cell in the anterior chamber, +3
cells in the vitreous and serous retinal detachment in the
right eye. Anterior segment and fundus examination was
normal in the left eye. On optic coherence tomography
(OCT), there was septal serous retinal detachment in the
right eye and choroidal thickness was measured as 690 pm.
(Picture 1A-B). On fundus fluorescein angiography (FFA),
leakage in optic disc in both eyes, hypo-florescent areas
in the right eye and enlargement in hyper-florescent areas
due to accumulation of subretinal fluid at late phase were
observed (Picture 2A-B). IN ICGA, hypo-florescent foci
were observed in mid-late phase in both eyes (Picture 3A-
B). It was observed that these foci became isoflorescent on
late phase after minute 20.

On OCTA, choriocapillaris flow rate was found to be
markedly lower in right eye when compared to left eye
KTA (Picture 4A-B). The patient was consulted to ETN,
neurology and dermatology departments. On audiogram, no
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Picture 1. A) Above, septal retinal detachment and mark

abnormal finding was detected. Lymphocytic pleocytosis
was detected in cytological evaluation of lumber puncture
performed by neurology department. Based on these
findings, the patient

was diagnosed as acute VKH with asymmetrical onset and
intravenous pulse steroid therapy (1 g) was initiated. The
patient was monitored by daily OCT and OCTA scans.
On day 3 of pulse steroid therapy, it was detected that
subretinal fluid was markedly decreased in right eye and
that there a marked increase choriocapillaris flow rate in
right eye and slight increase in the left eye was detected on
OCTA (Picture 5A-B).

Thus, parenteral steroid dose was gradually reduced and
it was discontinued as subretinal fluid was completely
resolved on day 7. The patient was given oral steroid (1
mg/kg/day) and azathioprine (100 mg).

On week 1, visual acuity was improved to 0.5 in right eye.
There was increase in choriocapillaris flow rate in right eye

dly thick choroid (690 micron) in right eye. Below, very

thin subretinal fluid and choroid thinning after treatment. (B) It was seen that choroid was thick (473 micron despite
normal retina in left eye. Below, choroid thinning after treatment

Picture 2: Leakage in optic disc in both eyes on FFA at presentation(A and B) and hyper-florescent areas and
enlargement in hyper-flovescent areas due to subretinal fluid accumulation at late phase in right eye (A).
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Picture 3: Hypo-florescent foci at mid-late phase in both eyes on indocyanine green angiography (A and B).
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Picture 4. Baseline choriocapillaris flow rate in right and left eye on optic coherence tomography.
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Picture 5. Post-treatment choriocapillaris flow rate in right and left eye on optic coherence tomography.

on OCTA. On the control visit at month 1, visual acuity was
0.8 in right and 1.0 in the left eye. No subretinal fluid was
detected in either eye on OCT. an increase was recorded in
choriocapillaris flow rate in right eye on OCTA.

DISCUSSION

The VKH is an autoimmune disorders involving many
systems such as eye, skin, meninx and auditory system.'

Particularly, in patients with genetic predisposition,
choroiditis is observed due to involvement of stromal
choroid. Punctuate hypo-florescent areas on ICGA are
compatible with granulomatous infiltration observed in
histopathological evaluation.? Although ICGA has an
important role in the assessment of treatment, it has some
disadvantages such as invasiveness and cost.
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In this case report, although choroidal thickness was
increased markedly on EDI-OCT, considerable reduction
was observed in choriocapillaris flow rate when compared
to contralateral eye. Choroidal vascular layer is formed by
choriocapilalris/Sattler and Haller layer beneath retinal
pigment epithelium. In central serous chorioretinopathy
(CSCR), there was enlargement in Haller layer while
focal hypo-florescent in choriocapillaris/Sattler later
on ICGA.* The amount of non-vascular smooth muscle
cells (NVSMC) is substantial in Haller layer.’ In the
pathogenesis of CSCR, it was reported that relaxation of
NVSMCs via sympathetic innervation or K* activation can
cause increased vascular filling and interstitial edema®’
The increased overall choroidal thickness on EDI-OCT
was attributed to increased thickness of Haller layer.® In
VKH, the increased thickness of Haller layer caused by
inflammation may be cause of increased overall choroidal
thickness due to higher vascular filling and interstitial
edema on EDI-OCT. however, focal hypo-perfusion may be
attributed to less NVSMC in choriocapillaris/Sattler layer’
and failure to enlarge due to compression caused by Haller
layer. In fact, Aggarwal et al. found focal hypo-perfusion
in choriocapillaris on OCTA which was correlated to ICGA
in 10 patients with acute VKH. Authors emphasized that
change in choriocapillaris flow rate as rated by OCTA can
be a helpful method in monitoring treatment response.lo
In a patient with acute VKH, Wintergerst et al. showed
decrease in flow rate in both choriocapillaris and Sattler
layer by OCTA and that there was an increase in flow
rate on OCTA afteer 4-weeks treatment.'' In our patient, it
was seen that there was a marked increase in the choroidal
thickness in involved eye on baseline EDI-OCT and that,
when assessed by OCTA, choriocapillaris flow rate was
lower in involved eye compared to contralateral eye. After
treatment, it was found that choriocapillaris flow rate was
increased in both eyes. Due to increased flow rate, exudation
in involved eye was disappeared on OCT and visual acuity
was improved. In addition, the increased choriocapillaris
in clinically intact eye suggest that involvement may be
bilateral but asymmetrical in VKH which is generally
suggested as bilateral and rarely unilateral.

In conclusion, it was seen that acute VKH showed
good response to high dose corticosteroid treatment
at early period. Oral steroid and immunosuppressive

therapy is required to control disease activity. Although
clinical findings are observed in one eye, involvement
in contralateral eye without visual involvement can be
detected by ICGA and OCTA. In patients with VKH, the
success in early diagnosis and treatment is highly effective
in preventing chronic changes that severely worsen vision.
Thus, we think that assessment of flow rate alterations in
choriocapillaris by OCTA may be helpful in both diagnosis
and monitoring treatment response.

REFERENCES

1. Read RW, Holland GN, Rao NA, et al. Revised diagnostic
criteria for Vogt-Koyanagi-Harada disease: Report of an

international committee on nomenclature. Am J Ophthalmol.
2001;131(5):647-652.

2. Du L, Kijlstra A, Yang P. Vogt-Koyanagi-Harada disease:
Novel insights into pathophysiology, diagnosis and treatment.
Prog Retin Eye Res. 2016;52:84-111.

3. Jia Y, Tan O, Tokayer J, et al. Split-spectrum amplitude
decorrelation  angiography  with  optical  coherence
tomography. Opt Express 2012; 20:4710-4725.

4. Tida T, Kishi S, Hagimura N, et al. Persistent and bilateral
choroidal vascular abnormalities in central serous
chorioretinopathy. Retina 1999;19:508-512.

5. May CA. Non-vascular smooth muscle cells in the
human choroid: distribution, development and further
characterization. J Anat 2005;207:381-390.

6. Poukens V, Glasgow BJ, Demer JL. Nonvascular contractile
cells in sclera and choroid of humans and monkeys. Invest
Ophthalmol Vis Sci 1998;39:1765-1774.

7. Zhao M, Celerier I, Bousquet E, et al. Mineralocorticoid
receptor is involved in rat and human ocular chorioretinopathy.
J Clin Invest 2012;122:2672-2679.

8. Chung Y, Kim JW, Kim SW, et al. Choroidal thickness in
patients with central serous chorioretinopathy. Assessment of
Haller and Sattler layers. Retina. 2016;36:1652-1657

9. Nickla DL, Wallman J. The multifunctional choroid. Prog
Retin Eye Res 2010;29:144-168.

10. Aggarwal K, Agarwal A, Mahajan S, et al.The role of optical
coherence tomography angiography in the diagnosis and
management of acute Vogt-Koyanagi-Harada disease. Ocul
Immunol Inflamm. 2018;26(1):142-153

11. Wintergest MWM, Herrmann P, Finger RP. Optical coherence
tomography angiography for evaluation of Sattler’s layer in
Vogt-Koyanagi-Harada disease. Ophthalmic Surg Lasers
Imaging Retina. 2018;49:639-642.



