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Abstract 

Purpose: To report a case of Vogt-Koyanagi-Harada (VKH) disease and describe the imaging 

findings by means of optical coherence tomography angiography (OCTA). Methods: Medical 

and ophthalmological history, ophthalmological examination, laboratory evaluation, B-scan 

ultrasonography, fluorescein and indocyanine angiography, and optical coherence tomogra-

phy (OCT) were performed at baseline, as well as OCTA. Results: A 50-year-old healthy fe-

male presented with decreased vision in both eyes. A Topcon DRI OCT Triton Plus swept 

source OCT system was used to visualize and evaluate the retinal and choroidal vascular 

plexus. Patchy and confluent dark areas in the superficial and deep retinal capillary plexus 

and choriocapillaris corresponded to areas of hypoperfusion, analyzed as areas of ischemia. 

Conclusions and Importance: VKH disease is characterized by ocular, neurological, and 

integumentary findings in its complete form. We present a case of incomplete disease in a 

50-year-old female evaluated by means of OCTA which is a novel technique that provides 

depth-resolved images of the retina and choroidal microvasculature without dye injection 

that allows better visualization and detailed evaluation of the retinal and choroidal vascular 

plexus. © 2017 The Author(s) 
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Introduction 

Vogt-Koyanagi-Harada (VKH) disease is an autoimmune granulomatous inflammatory 
systemic disorder presumed to occur due to erroneous autoimmune sensitization of T lym-
phocytes against melanocytes in genetically susceptible individuals [1]. It is associated with 
HLA-DR4, notably HLA-DRB1*0405, which recognizes various melanocyte proteins. It is 
characterized by ocular, neurological, and integumentary manifestations in its complete 
form [2]. The ophthalmological signs include bilateral granulomatous uveitis with mild vitri-
tis, yellow-white retinal exudates in the retinal pigment epithelium, and multifocal serous 
retinal detachments [3]. Dalen-Fuchs nodules (peripheral yellow-white choroidal granulo-
mata) may be apparent. Optic disc swelling is a frequent finding. The inflammation primarily 
involves the choroidal stroma with subsequent involvement of the retinal pigment epitheli-
um and outer retina [4]. Upon resolution of the acute uveitic phase, patients enter the conva-
lescent phase characterized by choroidal depigmentation, depigmented areas at the limbus 
(called Sugiura’s sign), vitiligo, poliosis, and alopecia. Episodes of recurrent anterior uveitis 
can occur in up to 50% of cases. VKH disease accounts for 6–8% of all uveitis in Asia, 1–2% 
in the Middle East, 1–4% in North America, and 2–4% in Brazil [5]. We report a case of in-
complete VKH disease starting as bilateral papillitis. We fully investigated the case with la-
boratory evaluation, B-scan ultrasonography, magnetic resonance imaging (MRI), fluoresce-
in and indocyanine green angiography (FA, ICGA), and optical coherence tomography (OCT). 
OCT angiography (OCTA) is a novel technique, which provides mapping of the choroidoreti-
nal plexus without the need for a dye injection. This case report provides an attempt to ana-
lyze the results observed in the choroidal plexus using OCTA. 

Case Report 

We report a case of VKH disease and describe the imaging findings by means of OCTA. A 
50-year-old Caucasian female was referred to the ophthalmic emergency department when 
diagnosed with bilateral optic disc swelling from a neurological clinic. She denied any focal 
neurological condition but she stated that she experienced ophthalmalgia initially in her 
right eye and then in her left, progressing the last month. She reported contact with cats and 
ischialgia after fatigue. Furthermore, she had no remarkable past medical and ophthalmolog-
ical history. Upon examination, the best corrected visual acuity was 0.2 logMAR in both eyes 
with relative afferent pupillary defect in the right eye. Slit lamp examination showed 2+ cells 
and 3+ flare in the anterior chamber of each eye with normal intraocular pressure as well as 
clear lenses and cornea without any precipitates. Iridocapsular synechiae were noted on the 
right eye. The Isihara test was normal for both eyes. B-scan ultrasound biomicroscopy re-
vealed diffuse thickening of the choroid with low to medium reflectivity. On Humphrey au-
tomated perimetry, blind spots were enlarged in both eyes. Dilated fundus and enhanced 
depth imaging OCT examination revealed bilateral optic disc swelling and posterior pole 
serous retinal detachment. Spectral domain OCT revealed subretinal fluid and fibrin deposi-
tion. The choroid appeared thickened (Fig. 1). FA and ICGA were performed using spectral 
domain OCT (Spectralis; Heidelberg Engineering, Heidelberg, Germany). FA, late phase, 
showed bilateral optic disc swelling with staining of the optic discs, and ICGA depicted 
patchy hyperfluorescent areas from the early mid-phase and dots in the late phase without 
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pigment epithelial detachment (Fig. 2). Another feature studied was the presence of some 
peripapillary pinpoints, with some pinpoints in the macular area as well (Fig. 2). This finding 
serves as a useful prognostic sign for the evolution of treatment as it indicates that the dis-
ease is in the acute phase. The en face and cross-sectional OCTA images were analyzed to 
study various retinochoroidal layers. The superficial and deep retinal capillary plexus did 
not show any pathological changes at presentation. OCTA showed round hyporeflective are-
as bilaterally, which represent areas of choriocapillaris hypoperfusion. On OCTA the chori-
ocapillaris layer showed dark patchy areas corresponding to ischemia, whereas superficial 
and deep retinal capillary plexus showed a decreased foveal avascular zone (Fig. 3). On cor-
responding structural en face and cross-sectional OCT B-scans, there was no evidence of 
signal loss, which suggests that the hyporeflective areas likely confirm the hypoperfusion. 
Furthermore, clinical examination revealed a systemic blood pressure of 125/85 mm Hg. 
Neurological and rheumatological examination was nonrevealing. Anti-thyroid peroxidase 
antibody and anti-thyroid globulin antibodies were found to be above normal, whereas the 
rest of the hematological laboratory investigations revealed normal results. Markers of auto-
immunity revealed HLA-DR4 antigen. Serological testing for the diagnosis of infectious pa-
thologies was negative. Thin section brain MRI revealed normal findings. Lumbar puncture 
revealed cerebrospinal fluid pressure of 22 cm H2O and microscopically lymphocytic pleocy-
tosis. The patient was prescribed with oral methylprednisolone 64 mg once daily and topical 
steroids initially every hour and then on a tapering schedule after 2 weeks, with omeprazole 
20 mg and a salt restriction diet. Two weeks after methylprednisolone therapy the patient 
had a significant recovery with no cells or flare in the anterior chamber of both eyes, optic 
disc swelling improvement, and visual acuity of 0.04 logMAR bilaterally. 

Discussion 

Current diagnostic criteria for VKH disease require the presence of bilateral ocular in-
volvement. FA shows hyperfluorescent dots, which progressively become more hyperfluo-
rescent as dye pools into the subretinal space and optic nerve staining [6, 7]. FA is essential 
in differentiating between the different diagnostic possibilities. Subretinal fluid, pigment 
epithelial detachment, and subretinal septa can all be visualized in OCT investigating VKH 
disease. Several studies agree that FA findings together with ICGA are especially useful dur-
ing follow-up to detect persistence of disease [8, 9]. ICGA is a very sensitive test in the detec-
tion of very small inflammatory changes in the choriocapillaris and choroidal stromal vessels 
[10, 11]. Nevertheless, it is an invasive imaging examination with the potential risk of dye-
related adverse effects. In this case report, we studied an incomplete VKH disease in a 50-
year-old female. A high-definition swept source OCT B-scan, a full-color fundus photograph, 
and a swept source OCTA (Topcon DRI OCT Triton Plus) were performed. OCTA is a novel 
technique that provides depth-resolved images of the retina and choroidal microvasculature 
without dye injection [12, 13]. All scans were acquired over a 3 × 3 mm field of view in about 
3 s of total OCT scan time. The analysis of the choriocapillaris layer showed dark patchy are-
as corresponding to ischemia. Thus, hypoperfusion (loss of choriocapillaris) found on OCTA 
correlates well with findings from OCT and ICGA (Fig. 3). The superficial and deep retinal 
capillary plexus, particularly in the right eye, showed a decrease in foveal avascular zone. 
Regarding the deep capillary plexus, we noticed a pattern of concentric cycles in both eyes, 
corresponding to disruption of the outer plexiform layer due to intrusion of the outer nucle-
ar layer (Fig. 4). The same pattern was observed in our department in 2 cases of impending 
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retinal detachment. The subfoveal choroidal thickness was 406 μm at presentation in the 
right eye, which was reduced to 319 μm at the follow-up visit (Fig. 3). OCTA when combined 
with other imaging systems is effective in highlighting the pathological changes in vascular 
diseases and in ocular inflammatory diseases, such as VKH. In combination with enhanced 
depth imaging OCT, OCTA can be used to follow evolution in vascular and inflammatory dis-
orders at frequent intervals without any side effects for the patient. It can be safely and easi-
ly repeated and allows frequent follow-up imaging. OCTA greatly supplements the technique 
of ICGA and may reduce its need in routine clinical practice [4]. However, hitherto OCTA 
allows assessment only of the macular area and does not show leakage, pooling, or staining. 
In OCTA images hemorrhages hide the capillaries, and exudates cannot be assessed efficient-
ly. In ischemic fields capillaries dissipate. OCTA provides poor visualization of the choroidal 
vascular plexus of a thickened and inflamed choroid. This case highlights the potential utility 
of OCTA, a novel technique without the potential risk of dye-related adverse effects, which 
confirms the results of the other imaging investigations with the advantage of fine evaluation 
of the retinal and choroidal vascular plexus. Imaging plays an important role in the diagnosis 
and management of patients with VKH. In our case report OCTA appeared to be an effective 
tool in detecting the presence of disease activity in VKH disease. Further research may con-
firm our observation. 

Conclusion 

Imaging is decisive in the management of patients with VKH. OCTA can enhance the il-
lustration and assist in a detailed evaluation of the choroidal plexus. In our case report OCTA 
appeared to be a useful tool in detecting the presence of disease activity in VKH disease. OC-
TA can provide the clinician with an efficient adjunct that will help him determine the dis-
ease activity. Further research may confirm our observation. 
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Fig. 1. a Enhanced depth imaging OCT through the macular detachment in a 50-year-old female with prob-

able Vogt-Koyanagi-Harada disease shows subretinal fluid with membrane structure, irregular undulated 

retinal pigment epithelial lines due to choroidal folds, and edema. b OCT scan in the same patient shows 

subretinal fluid with fibrin deposition. The choroid appears thickened. 
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Fig. 2. a, b Late stage fluorescein angiography shows optic nerve edema with retinal vascular engorgement 

from inflammatory induced stasis. c–e Indocyanine green angiography of the same patient showing patchy 

hyperfluorescent areas in the early mid-phase and hypofluorecent dots in the late phase without pigment 

epithelial detachment. 
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Fig. 3. Topcon DRI OCT Triton Plus swept source OCT system. The fundus photograph of both eyes reveals 

optic disc edema along with exudative posterior pole detachment. a OCT angiography (upper row images) 

shows areas of microvascular infarction at the level of the choroidal plexus. The superficial capillary plexus 

shows a decreased foveal avascular zone (arrow). At the level of the deep capillary plexus we notice a 

pattern of concentric cycles corresponding to disruption of the outer plexiform layer due to intrusion of 

the outer nuclear layer. b, c The subfoveal thickness at presentation and at the follow-up visit was 406 and 

319 μm, respectively, in the right eye. 
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Fig. 4. A pattern of concentric cycles was noticed at the level of the deep capillary plexus corresponding to 

disruption of the outer plexiform layer due to intrusion of the outer nuclear layer. 
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