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Abstract 

Background and Purpose:  The usual neurologic manifestations of Vogt-Koyanagi-Harada (VKH) disease include 
aseptic meningitis and headaches. We performed the present study to review all unusual neurologic manifestations 
reported in VKH disease to summarize them.

Methods:  A literature search was performed in the English language on Scopus and Medline via PubMed from 1946 
to July 31, 2021, by using the following terms: “Vogt Koyanagi Harada disease” OR “VKH disease” AND “Brain” OR “Spinal 
cord” OR “CNS” OR “Central nervous system” OR “Neurologic” OR “Peripheral nervous system” OR “Polyneuropathies. Our 
inclusion criteria were unusual neurologic manifestations of VKH disease.

Results:  Our literature search yielded 417 total articles (PubMed = 334, Scopus = 83) from which 32 studies compris‑
ing 43 patients (22 men and 21 women, of which 62.8% were younger than 50 years) were included in this systematic 
literature review. Regarding the study design, all studies were case reports and published between 1981 and 2021. 
CNS involvement was the most reported (93%) in VKH disease. Peripheral nervous system involvement represents 7% 
of cases. The cerebral lesions were parenchymal inflammatory lesions in the white matter or posterior fossa with or no 
contrast enhancement (16.3%), leptomeningitis (9.3%), pachymeningitis (7%), meningoencephalitis (2.3%), ischemic 
stroke (4.6%), hemorrhagic stroke (2.3%), transient ischemic attack (2.3%), and hydrocephalus (2.3%). The optic nerve 
lesions were anterior ischemic optic neuropathy (20.9%) and optic neuritis (9.3%). Concerning spinal cord lesion, it 
was mainly myelitis (14%).

Conclusion:  This systematic literature review provides a summary of the different unusual neurologic manifestations 
reported in VKH disease.
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Background
Vogt-Koyanagi-Harada (VKH) disease is characterized by 
bilateral ocular involvement associated with extraocular 
manifestations such as neurological (related to aseptic 
meningitis: headache, neck and back stiffness), auditory 
(tinnitus, hearing loss, and vertigo), and integumentary 

(alopecia, poliosis, and vitiligo) [1]. VKH disease is a rare 
multisystemic autoimmune disease, mediated by T cells 
directed against melanocytes strongly present in the eye 
(choroids), inner ear, meninges, and the integumentary 
system [2, 3]. This disease affects mainly patients aged 
between 20 and 50 years, females (with a female/male 
ratio of 2:1), Asians, Native Americans, and Hispanics 
[2]. The origin of this disease remains unknown. The role 
of genetic factors has been recognized in the pathogenic 
mechanisms of VKH disease due to its strong association 

Open Access

*Correspondence:  moussatoudou@gmail.com
1 Department of Neurology, National Hospital of Niamey, PO Box 238, 
Niamey, Niger
Full list of author information is available at the end of the article

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/s12883-022-02569-6&domain=pdf


Page 2 of 8Toudou‑Daouda and Ibrahim‑Mamadou ﻿BMC Neurology           (2022) 22:44 

with certain HLA antigens [1, 4, 5]. According to the 
data from a systematic review and meta-analysis, HLA-
DRB1*0404, HLA-DRB1*0405, and HLA-DRB1*0410 are 
risk sub-alleles for VKH disease [6]. VKH disease occurs 
in people with a genetic predisposition who are exposed 
to one or more environmental triggers. Infectious agents 
such as Epstein-Barr virus and cytomegalovirus are the 
mains environmental triggers reported [7, 8].

The usual neurologic manifestations of VKH disease 
include aseptic meningitis and headaches [9]. However, 
unusual neurologic manifestations had been reported in 
VKH disease. We performed the present systematic lit-
erature review (SLR) to summarize the different unusual 
neurologic manifestations reported in VKH disease.

Methods
Study design
The present study is a SLR focused on the unusual neu-
rologic manifestations of VKH disease. The review pro-
tocol was not previously registered. We conducted this 
SLR according to the recommendations of the Preferred 
Reporting Items for Systematic Reviews and Meta-Analy-
ses (PRISMA) statement. All articles included in this SLR 
are referenced.

Search strategy
To carry out this SLR, a literature search was performed 
on Scopus and Medline via PubMed from 1946 to July 31, 
2021. In both electronic databases, the literature search 
was performed by using the following terms: “Vogt Koy-
anagi Harada disease” OR “VKH disease” AND “Brain” 
OR “Spinal cord” OR “CNS” OR “Central nervous sys-
tem” OR “Neurologic” OR “Peripheral nervous system” 
OR “Polyneuropathies. The search was conducted in the 
English language.

Study selection
All records identified during the literature search were 
independently screened by the two authors (MTD and 
AKIM). The first stage consisted of screening based on 
titles and abstracts of all identified records through the 
literature search to identify potentially eligible articles. 
The second stage consisted of screening based on the 
full text of all potentially eligible articles to identify arti-
cles meeting the inclusion criteria of our SLR. The sole 
inclusion criteria for our SLR was VKH disease associ-
ated with unusual neurological involvement. We made no 
restrictions on the language.

Data extraction and analysis
We manually extracted the following data from the 
included studies: study authors, year of publication, 
country, study design, age, gender, and main results. 

Data extraction was completed independently by the two 
authors (MTD and AKIM), and any discrepancies were 
resolved by discussion and consensus. We reported our 
findings using qualitative descriptive statistics. A meta-
analysis was not performed because the included studies 
were all case reports.

Ethics statement
Ethics approval and written informed consent were not 
required for this SLR because all the data were extracted 
from public access databases and no primary data were 
collected or generated during the review process.

Results
The studies selection process was showed in Fig.  1. 
Our literature search yielded 417 total articles (Pub-
Med = 334, Scopus = 83). After reviewing titles and 
abstracts, 370 studies were excluded because they were 
unrelated to the aim of our SLR. Among the remaining 47 
potentially eligible studies, 11 were excluded for duplic-
ity. After reviewing the full texts of the remaining 36 arti-
cles, 4 studies were excluded because they reported usual 
neurologic manifestations of VKH disease. Eventually, 32 
studies [10–41] fulfilled our inclusion criteria and were 
retained in our SLR.

Study characteristics
Our SLR included a total of 32 publications, compris-
ing 43 patients (22 men and 21 women, of which 62.8% 
were younger than 50 years). Regarding the study design, 
all studies were case reports and published between 
1981 and 2021. There were 27 articles in English and 5 
in Japanese. Table 1 summarizes the characteristics of the 
included studies.

Unusual neurologic manifestations of VKH disease
Table  1 summarizes the main unusual neurological 
manifestations in this SLR. CNS involvement was the 
most reported (93%) in VKH disease. Only reported 
by one study [33], peripheral nervous system involve-
ment represents 7% of cases. Among the CNS involve-
ment (40 cases), cerebral lesions represented 52.5% 
of cases (21/40), followed by the optic nerve lesions 
(13/40 = 32.5%) and the spinal cord (6/40 = 15%).

The cerebral lesions were parenchymal inflammatory 
lesions in the white matter or posterior fossa with or no 
contrast enhancement (16.3%) [19–24, 34], leptomen-
ingitis (9.3%) [27–30], pachymeningitis (7%) [19, 31, 
32], meningoencephalitis (2.3%) [35], ischemic stroke 
(4.6%) [36, 37], hemorrhagic stroke (2.3%) [38], transient 
ischemic attack (2.3%) [39], and hydrocephalus (2.3%) 
[40].
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The optic nerve lesions were anterior ischemic optic 
neuropathy (20.9%) [10–13] and optic neuritis (9.3%) [25, 
26]. Concerning spinal cord lesion, it was mainly myelitis 
(14%) [14–18].

Discussion
In the present SLR, we found that unusual neurologic 
manifestations of VKH disease are rare, and all reported 
studies are case reports. The evidence level of nervous 
system involvement or neurologic manifestations of VKH 
disease is moderate to high quality. In the majority of 
studies included in this SLR, the patients had benefited 
from an exhaustive exploration that had permitted ruling 
out other conditions such as Behçet’s disease, neuromy-
elitis optica spectrum disorder, tuberculosis or sarcoido-
sis. All included patients had an established diagnosis of 

VKH disease. The patients with ischemic stroke [36, 37] 
had undergone a work-up that had permitted ruling out a 
cardiac or atherosclerotic origin.

VKH disease is a systemic autoimmune disorder affect-
ing melanocyte-rich tissues, such as the eyes, inner ear, 
meninges, and skin [2, 3]. The unusual neurologic mani-
festations of VKH disease are various and dominated 
by cerebral involvement, like inflammatory parenchy-
mal lesions. The precise pathophysiological mechanism 
by which VKH disease leads to cerebral or spinal cord 
involvement is unclear. The brain, optic nerves (prolonga-
tion of the brain), and the spinal cord are surrounded by 
meninges. These meninges contain strongly melanocytes 
which are T cell targets in VKH disease [42]. That could 
explain the cerebral involvement, optic nerves (optic 
neuritis), and the spinal cord observed in VKH disease. 

Fig. 1  Systematic literature review flowchart
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Table 1  Characteristics of included studies

Year First author Study Design Country Sex/Age (years) Presenting 
Neurological 
Symptoms and 
Signs

Neurologic 
Manifestations 
Reported

Diagnostic criteria

2021 [18] Yu et al. CR South Korea M/43 Paraplegia, sensory 
deficit in both lower 
extremities, positive 
Babinski’s sign, 
dysuria

Longitudinal myelitis Complete VKH disease 
according to Revised 
Diagnostic Criteria [9]

2020 [11] Patyal et al. CR India F/28 – AION Probable VKH disease 
[9]

2020 [30] El Beltagi et al. CR U.S.A M/38 – Leptomeningitis of 
the cerebellar folia

Probable VKH disease 
[9]

2019 [29] Le et al. CR Australia F/69 Ataxia of the 4 limbs Medial temporal 
lobes leptomen‑
ingitis

Incomplete VKH 
disease [9]

2018 [26] Pellegrini et al. CR Italy F/42 – Unilateral neurore‑
tinitis

Complete VKH disease 
[9]

2017 [22] Algahtani et al. CR Saudi Arabia F/39 Dysarthria, confu‑
sion, and status 
epilipticus

Hyperintense perive‑
ntricular lesions 
mimicking multiple 
sclerosis

Incomplete VKH 
disease [9]

2016 [32] Valenzuela et al. CR U.S.A M/32 – Pachymeningitis 
along the clivus

Incomplete VKH 
disease [9]

2014 [37] Vergaro et al. CR Italy M/12 Choreic movements, 
unsteady gait

Ischemic stroke Incomplete VKH 
disease [9]

2014 [19] Sheriff et al. CR U.S.A F/58 Peripheral facial 
palsy, hypoglossal 
nerve dysfunction, 
facial hypoesthesia, 
hemiataxia

Diffuse pachymenin‑
gitis with cerebel‑
lopontine angle 
inflammatory lesion

Incomplete VKH 
disease [9]

2013 [16] Gu et al. CR China F/50 Tetraparesis, positive 
bilateral Babinski’s 
sign

Acute myelitis Incomplete VKH 
disease [9]

2013 [24] Kales et al. CR Turkey M/27 – Hyperintense lesion 
in the periventricular 
deep white matter

–

2013 [34] Naeini et al CR Iran F/57 Disturbances of 
consciousness

Encephalopathy 
with hyperintensity 
in the right tempo‑
ral, both frontal and 
right parietal lobes

Incomplete VKH 
disease [9]

2012 [28] Loh Y CR U.S.A M/35 Severe vertigo, 
bidirectional gaze-
evoked nystagmus

Basilar leptomen‑
ingitis

–

2011 [27] Lohman et al CR U.S.A M/28 – Leptomeningitis of 
the cerebellar folia 
and the interpedun‑
cular fossa

Probable VKH disease 
[9]

2010 [17] Tang et al CR China F/16 Paraparesis, positive 
bilateral Babinski’s 
sign

Acute longitudinal 
myelitis

Incomplete VKH 
disease [9]

2010 [31] Han et al CR South Korea F/54 – Anterior temporal 
lobes pachymen‑
ingitis

Incomplete VKH 
disease [9]

2009 [38] Baheti et al CR India M/26 Gaze-evoked 
nystagmus, bilateral 
upper and lower 
limb incoordination, 
gait ataxia

Cerebellar hemor‑
rhagic stroke

Complete VKH disease 
[9]
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Table 1  (continued)

Year First author Study Design Country Sex/Age (years) Presenting 
Neurological 
Symptoms and 
Signs

Neurologic 
Manifestations 
Reported

Diagnostic criteria

2009 [10] Nakao et al CR Japan F/79 – AION Incomplete VKH 
disease [9]

M/65 – AION Incomplete VKH 
disease [9]

M/64 – AION Incomplete VKH 
disease [9]

M/63 – AION Incomplete VKH 
disease [9]

F/54 – AION Incomplete VKH 
disease [9]

M/70 – AION Incomplete VKH 
disease [9]

2009 [15] Dahbour SS CR Jordan F/37 Paraparesis, positive 
Lhermitte’s sign, 
positive Romberg’s 
test, urinary urgency

Acute myelitis Complete VKH disease 
[9]

2009 [20] Hashimoto et al CR Japan M/28 One-and-a-half syn‑
drome, facial nerve 
palsy, stuporous, 
palate paresis

Brainstem encepha‑
litis

Complete VKH disease 
[9]

2007 [25] Rajendram et al CR U.S.A F/35 – Optic neuritis Probable VKH disease 
[9]

F/35 – Optic neuritis Probable VKH disease 
[9]

M/25 – Optic neuritis Probable VKH disease 
[9]

2007 [40] Yamamoto et al CR Japan F/43 Urinary inconti‑
nence, disturbance 
of consciousness

Hydrocephalus –

2006 [13] Abematsu et al CR Japan F/51 – AION –

2001 [33] Najman-Vainer et al CR U.S.A M/43 Weakness and 
decreased sensitivity 
of the lower limbs, 
abolition of Achilles 
tendon reflexes 
and diminution of 
the patellar tendon 
reflexes

Guillain-Barré syn‑
drome

Incomplete VKH 
disease [9]

F/63 Weakness of the 4 
extremities and facial 
muscles, areflexia

Guillain-Barré syn‑
drome

Incomplete VKH 
disease [9]

M/48 Weakness of the 4 
extremities, bilateral 
facial nerve palsy, 
areflexia

Guillain-Barré syn‑
drome

Probable VKH disease 
[9]

2000 [35] Kamondi et al CR Hungary F/36 Somnolence, hemi‑
paresis, supranuclear 
hypoglossal paresis

Meningoencepha‑
litis

–

1999 [12] Yokoyama et al CR Japan M/68 – AION –

1995 [23] Osaki et al CR Japan M/57 Truncal ataxia Contrast enhance‑
ment of both the 
uveas and the 
cerebellar vermis

–
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Concerning anterior ischemic optic neuropathy (AION), 
the pathophysiological mechanism of its occurrence is 
uncertain. The vascularization of the optic disc is organ-
ized as follows: 1) the lamina cribrosa region is supplied 
by centripetal branches directly from the short posterior 
ciliary arteries (PCAs) or from the circle of Haller and 
Zinn formed by the short PCAs (when that is present), 
and 2) the prelaminar region is supplied by the fine cen-
tripetal branches from the peripapillary choroidal vessels 
[43]. Severe uveitis with choroidal involvement causes 
inflammatory infiltration of the peripapillary choroidal 
vessels with a high risk of their obliteration that could 
explain the occurrence of the AION in VKH disease.

Magnetic resonance imaging (MRI) is the preferred 
imaging technique for detecting brain or spinal cord 
lesions in patients with VKH disease and helps in the dif-
ferential diagnosis of VKH disease with multiples sclero-
sis. MRI can detect the meningeal inflammatory process 

in patients with VKH disease by showing pachymenin-
geal or leptomeningeal enhancement.

Peripheral nervous system involvement found in this 
SLR was Guillain-Barré syndrome [33]. The pathophysi-
ological mechanism of Guillain-Barré syndrome in VKH 
disease is not well known. Since melanocytes and Schwann 
cells (myelin-producing cells) had the neural crest as a 
common embryologic origin [44], it is easy to suppose that 
a disease involving melanocytes (such as VKH disease) can 
cause peripheral nervous system involvement.

Limitations
The main limitation of this SLR is that it is mainly 
based on case reports. However, VKH disease is a rare 
condition and its unusual neurologic manifestations are 
even rarer, which would explain the small number of 
reported cases in the literature.

Table 1  (continued)

Year First author Study Design Country Sex/Age (years) Presenting 
Neurological 
Symptoms and 
Signs

Neurologic 
Manifestations 
Reported

Diagnostic criteria

1995 [39] Ryan et al CR U.S.A F/59 Several episodes 
of weakness and 
numbness of left or 
right-sided

Transient ischemic 
attacks, bilateral 
carotid stenosis

–

1992 [21] Ikeda et al CR Japan F/40 Unconsciousness, 
meningeal stiffness, 
facial muscles weak‑
ness

Inflammatory lesions 
of pons, cerebellum, 
temporoparietooc‑
cipital regions, 
caudate nucleus, 
and putamen

–

1989 [41] Hiraki et al CR Japan M/32 Gait disturbance, 
limb and truncal 
ataxia

– –

M/22 VIIth, VIIIth, IXth, and 
Xth cranial nerve 
palsies

– –

1989 [36] Nitta et al CR Japan M/45 Vertigo, vomit‑
ing, positional 
nystagmus, diplopia, 
Horner’s syndrome 
on the right side, 
right facial palsy, 
palsy of the soft pal‑
ate on the right side

Cerebellar infarction –

1981 [14] Lubin et al CR U.S.A F/22 Paraparesis, altera‑
tion at all modes of 
the sensitivity of the 
lower limbs

Myelitis –

M/21 Ataxic gait, positive 
Romberg’s test, 
urinary disorders 
(urinary retention)

Myelitis –

CR indicates case report, F female, M male, AION anterior ischemic optic neuropathy, VKH disease Vogt-Koyanagi-Harada disease
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Conclusions
This SLR summarizes the findings of existing studies on 
unusual neurologic manifestations of VKH disease and 
provided data on the pathophysiological mechanisms of 
the occurrence of these neurologic manifestations during 
this disease. Nervous system involvement or neurologic 
manifestations of VKH disease have been well documented 
in patients included in this SLR. To our knowledge, our 
study is the sole systematic review performed on the unu-
sual neurologic manifestations of VKH disease.

Abbreviations
AION: Indicates anterior ischemic optic neuropathy; CNS: Central nervous 
system; MRI: Magnetic resonance imaging; SLR: Systematic literature review; 
VKH: Vogt-Koyanagi-Harada.

Acknowledgements
NA

Authors’ contributions
MTD designed, extracted data and wrote the manuscript. AKIM designed and 
extracted data. Both authors read and approved the final version of the manuscript.

Authors’ information
MTD (neurologist, MD) is the first. AKIM (internist, MD) is co-author.

Funding
This research did not receive any specific grant from funding agencies in the 
public, commercial, or not-for profit sectors.

Availability of data and materials
NA

Declarations

Ethics approval and consent to participate
NA

Consent for publication
NA

Competing interests
The authors declare that they have no competing interests.

Author details
1 Department of Neurology, National Hospital of Niamey, PO Box 238, Niamey, 
Niger. 2 Department of Medicine and Medical Specialties, Regional Hospital 
Center of Dosso, Dosso, Niger. 

Received: 5 September 2021   Accepted: 27 January 2022

References
	1.	 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. https://​doi.​org/​10.​1016/j.​prete​yeres.​2016.​02.​002.

	2.	 Greco A, Fusconi M, Gallo A, Turchetta R, Marinelli C, Macri GF, et al. 
Vogt-Koyanagi-Harada syndrome. Autoimmun Rev. 2013;12:1033–8. 
https://​doi.​org/​10.​1016/j.​autrev.​2013.​01.​004.

	3.	 Ohno T, Meguro A, Takeuchi M, Yamane T, Teshigawara T, Kitaichi N, et al. 
Association Study of ARMC9 Gene Variants with Vogt-Koyanagi-Harada 
Disease in Japanese Patients. Ocul Immunol Inflamm. 2019;27:699–705. 
https://​doi.​org/​10.​1080/​09273​948.​2018.​15234​38.

	4.	 Goldberg AC, Yamamoto JH, Chiarella JM, Marin ML, Sibinelli M, Neufeld 
R, et al. HLA-DRB1*0405 is the predominant allele in Brazilian patients 
with Vogt–Koyanagi–Harada disease. Hum Immunol. 1998;59:183–8.

	5.	 Damico FN, Cunha-Neto E, Goldberg AC, Iwai LK, Marin ML, Hammer 
J, et al. T-cell recognition and cytokine profile induced by melanocyte 
epitopes in patients with HLA-DRB1*0405-positive and -negative Vogt–
Koyanagi–Harada uveitis. Invest Ophthalmol Vis Sci. 2005;46:2465–71.

	6.	 Shi T, Lv W, Zhang L, Chen J, Chen H. Association of HLA-DR4/HLA-
DRB1*04 with Vogt-Koyanagi-Harada disease: a systematic review and 
meta-analysis. Sci Rep. 2014;4:6887. https://​doi.​org/​10.​1038/​srep0​6887.

	7.	 Minoda H, Sakai J, Sugiura M, Imai S, Osato T, Usui M. High inducibility 
of Epstein-Barr virus replication in B lymphocytes in Vogt-Koyanagi-
Harada disease. Nippon Ganka Gakkai Zasshi. 1999;103:289–96.

	8.	 Sugita S, Takase H, Kawaguchi T, Taguchi C, Mochizuki M. Cross-reac‑
tion between tyrosinase peptides and cytomegalovirus antigen by T 
cells from patients with Vogt-Koyanagi-Harada disease. Int Ophthalmol. 
2007;27:87–95. https://​doi.​org/​10.​1007/​s10792-​006-​9020-y.

	9.	 Read RW, Holland GN, Rao NA, Tabbara KF, Ohno S, Arellanes-Garcia 
L, et al. Revised diagnostic criteria for Vogt-Koyanagi-Harada disease: 
report of an international committee on nomenclature. Am J Ophthal‑
mol. 2001;131:647–52. https://​doi.​org/​10.​1016/​s0002-​9394(01)​00925-4.

	10.	 Nakao K, Mizushima Y, Abematsu N, Goh N, Sakamoto T. Anterior 
ischemic optic neuropathy associated with Vogt-Koyanagi-Harada dis‑
ease. Graefes Arch Clin Exp Ophthalmol. 2009;247(10):1417–25. https://​
doi.​org/​10.​1007/​s00417-​009-​1125-3.

	11.	 Patyal S, Narula R, Thulasidas M. Vogt-Koyanagi-Harada disease associ‑
ated with anterior ischemic optic neuropathy in a young woman 
presenting as acute angle closure glaucoma. Indian J Ophthalmol. 
2020;68(9):1937–8. https://​doi.​org/​10.​4103/​ijo.​IJO_​793_​20.

	12.	 Yokoyama A, Ohta K, Kojima H, Yoshimura N. Vogt-Koyanagi-Harada 
disease masquerading anterior ischaemic optic neuropathy. Br J Oph‑
thalmol. 1999;83(1):123. https://​doi.​org/​10.​1136/​bjo.​83.1.​123.

	13.	 Abematsu N, Shimonagano Y, Nakao K, Sakamoto T, Shimizu K, 
Hirashima S. A case of anterior ischemic optic neuropathy associated 
with Vogt-Koyanagi-Harada disease. Nippon Ganka Gakkai Zasshi. 
2006;110(8):601–6.

	14.	 Lubin JR, Loewenstein JI, Frederick AR Jr. Vogt-Koyanagi-Harada syn‑
drome with focal neurologic signs. Am J Ophthalmol. 1981;91:332–41. 
https://​doi.​org/​10.​1016/​0002-​9394(81)​90286-5.

	15.	 Dahbour SS. MRI documented acute myelitis in a patient with 
Vogt-Koyanagi-Harada syndrome: first report. Clin Neurol Neurosurg. 
2009;111:200–2. https://​doi.​org/​10.​1016/j.​cline​uro.​2008.​09.​006.

	16.	 Gu S, Liu Y, Song Z, Zi X, Deng H. Acute myelitis in a patient with vogt-
koyanagi-harada disease: case report and review of the literature. J Clin 
Neurol. 2013;9:61–4. https://​doi.​org/​10.​3988/​jcn.​2013.9.​1.​61.

	17.	 Tang Y, Wang X, Ding Y, Li C, Jia J. Longitudinal lesion of the spinal cord 
in a patient with Vogt-Koyanagi-Harada disease. J Neurol Neurosurg 
Psychiatry. 2010;81:941–2. https://​doi.​org/​10.​1136/​jnnp.​2009.​184432.

	18.	 Yu D, Kim TU, Chang MC. Delayed diagnosis of myelitis in a patient 
with Vogt-Koyanagi-Harada disease: a case report. J Int Med Res. 
2021;49(3):3000605211001633. https://​doi.​org/​10.​1177/​03000​60521​10016​33.

	19.	 Sheriff F, Narayanan NS, Huttner AJ, Baehring JM. Vogt-Koyanagy-Harada 
syndrome: A novel case and a brief review of focal neurologic presenta‑
tions. Neurol Neuroimmunol Neuroinflamm. 2014;1:e49. https://​doi.​org/​
10.​1212/​NXI.​00000​00000​000049.

	20.	 Hashimoto T, Takizawa H, Yukimura K, Ohta K. Vogt-Koyanagi-Harada 
disease associated with brainstem encephalitis. J Clin Neurosci. 
2009;16:593–5. https://​doi.​org/​10.​1016/j.​jocn.​2008.​05.​029.

	21.	 Ikeda M, Tsukagoshi H. Vogt-Koyanagi-Harada disease presenting menin‑
goencephalitis. Report of a case with magnetic resonance imaging. Eur 
Neurol. 1992;32:83–5. https://​doi.​org/​10.​1159/​00011​6797.

	22.	 Algahtani H, Shirah B, Algahtani R, Alkahtani A, Alwadie S. Vogt Koyanagi 
Harada Syndrome mimicking multiple sclerosis: A case report and review 
of the literature. Mult Scler Relat Disord. 2017;12:44–8. https://​doi.​org/​10.​
1016/j.​msard.​2017.​01.​003.

	23.	 Osaki Y, Matsubayashi K, Doi Y, Ozawa T. Vogt-Koyanagi-Harada disease 
with cerebellar lesions demonstrated on MRI: a case report. Rinsho 
Shinkeigaku. 1995;35(10):1160–2.

	24.	 Keles S, Ogul H, Pinar LC, Kantarci M. Teaching neuroimages: cerebral 
white matter involvement in a patient with Vogt-Koyanagi-Harada 

https://doi.org/10.1016/j.preteyeres.2016.02.002
https://doi.org/10.1016/j.autrev.2013.01.004
https://doi.org/10.1080/09273948.2018.1523438
https://doi.org/10.1038/srep06887
https://doi.org/10.1007/s10792-006-9020-y
https://doi.org/10.1016/s0002-9394(01)00925-4
https://doi.org/10.1007/s00417-009-1125-3
https://doi.org/10.1007/s00417-009-1125-3
https://doi.org/10.4103/ijo.IJO_793_20
https://doi.org/10.1136/bjo.83.1.123
https://doi.org/10.1016/0002-9394(81)90286-5
https://doi.org/10.1016/j.clineuro.2008.09.006
https://doi.org/10.3988/jcn.2013.9.1.61
https://doi.org/10.1136/jnnp.2009.184432
https://doi.org/10.1177/03000605211001633
https://doi.org/10.1212/NXI.0000000000000049
https://doi.org/10.1212/NXI.0000000000000049
https://doi.org/10.1016/j.jocn.2008.05.029
https://doi.org/10.1159/000116797
https://doi.org/10.1016/j.msard.2017.01.003
https://doi.org/10.1016/j.msard.2017.01.003


Page 8 of 8Toudou‑Daouda and Ibrahim‑Mamadou ﻿BMC Neurology           (2022) 22:44 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

syndrome. Neurology. 2013;81(11):e85–6. https://​doi.​org/​10.​1212/​WNL.​
0b013​e3182​a43b01.

	25.	 Rajendram R, Evans M, Khurana RN, Tsai JH, Rao NA. Vogt-Koyanagi-
Harada disease presenting as optic neuritis. Int Ophthalmol. 2007;27(2–
3):217–20. https://​doi.​org/​10.​1007/​s10792-​006-​9026-5.

	26.	 Pellegrini F, Interlandi E, Prosdocimo G. Vogt-Koyanagi-Harada 
Disease Presenting as Unilateral Neuroretinits. Neuroophthalmology. 
2017;42(1):11–6. https://​doi.​org/​10.​1080/​01658​107.​2017.​13276​07.

	27.	 Lohman BD, Gustafson CA, McKinney AM, Sarikaya B, Silbert SC. MRI of Vogt-
Koyanagi-Harada Syndrome with Leptomeningeal Enhancement. AJNR Am J 
Neuroradiol. 2011;32(9):E169–71. https://​doi.​org/​10.​3174/​ajnr.​A2279.

	28.	 Loh Y. Basilar leptomeningitis in Vogt-Koyanagi-Harada disease. Neurol‑
ogy. 2012;78(6):438–9. https://​doi.​org/​10.​1212/​WNL.​0b013​e3182​45d2.

	29.	 Le TA, Simon S, Gilhotra J, Hissaria P. Vogt-Koyanagi-Harada syndrome present‑
ing with bilateral optic disc swelling and leptomeningeal enhancement. BMJ 
Case Rep. 2019;12(5):e229719. https://​doi.​org/​10.​1136/​bcr-​2019-​229719.

	30.	 El Beltagi A, Abdelhady M, Barakat N, Alkailani Y Jr, Aboughalia H. Vogt-Koy‑
anagi-Harada Disease: A Case Report With Distinct Brain MRI Enhancement 
Patterns. Cureus. 2020;12(9):e10391. https://​doi.​org/​10.​7759/​cureus.​10391.

	31.	 Han HJ, Kim HY, Park JH, Lee EJ, Kim DG, Shin DI. Magnetic resonance imag‑
ing of pachymeningeal enhancement in Vogt-Koyanagi-Harada disease. 
Neurol Sci. 2010;31:785–8. https://​doi.​org/​10.​1007/​s10072-​010-​0236-2.

	32.	 Valenzuela RM, Keung B, Pula JH, Kattah JC. A Rare Case of Unilateral 
Progressive Vision Loss and Pachymeningitis. Neuroophthalmology. 
2016;40(5):237–42. https://​doi.​org/​10.​1080/​01658​107.​2016.​12120​79.

	33.	 Najman-Vainer J, Levinson RD, Graves MC, Nguyen BT, Engstrom RE Jr, 
Holland GN. An association between Vogt-Koyanagi-Harada disease and 
Guillain-Barre syndrome. Am J Ophthalmol. 2001;131:615–9. https://​doi.​
org/​10.​1016/​S0002-​9394(01)​00958-8.

	34.	 Naeini AE, Daneshmand D, Khorvash F, Chitsaz A. Vogt-Koyanagi-Harada 
syndrome presenting with encephalopathy. Ann Indian Acad Neurol. 
2014;17:128–9. https://​doi.​org/​10.​4103/​0972-​2327.​128585.

	35.	 Kamondi A, Szegedi A, Papp A, Seres A, Szirmai I. Vogt-Koyanagi-Harada 
disease presenting initially as aseptic meningoencephalitis. Eur J Neurol. 
2000;7(6):719–22. https://​doi.​org/​10.​1046/j.​1468-​1331.​2000.​00156.x.

	36.	 Nitta E, Takamori M. Wallenberg’s syndrome in a case of Vogt-Koyanagi-
Harada disease. Rinsho Shinkeigaku. 1989;29:505–8.

	37.	 Vergaro R, Cordelli DM, Miniaci A, Tassinari D, Spinardi L, Pession A, et al. 
Cerebral Ischemic Involvement in Vogt-Koyanagi-Harada Disease. Pediatr 
Neurol. 2014;51:119–22. https://​doi.​org/​10.​1016/j.​pedia​trneu​rol.​2014.​03.​004.

	38.	 Baheti NN, Cherian A, Kate M, Krishnan S, Thomas B. Intracerebral hemor‑
rhages in Vogt-Koyanagi-Harada disease. Neurol India. 2009;57:815–7. 
https://​doi.​org/​10.​4103/​0028-​3886.​59491.

	39.	 Ryan SJ, Pettigrew LC. Cranial arteriopathy in familial Vogt-Koyanagi-
Harada syndrome. J Neuroimaging. 1995;5:244–5. https://​doi.​org/​10.​
1111/​jon19​95542​44.

	40.	 Yamamoto Y, Suzuki K, Yamazaki T, Takano S, Matsumura A. Case report of 
recurrent hydrocephalus due to uveo-meningeal syndrome. No Shinkei 
Geka. 2007;35(10):995–9.

	41.	 Hiraki Y, Kuwasaki N, Shoji H, Kaji M, Kuboshiro T. Each one case of 
Vogt-Koyanagi-Harada disease with vestibular and cerebellar ataxia, and 
multiple cranial nerve palsies. Rinsho Shinkeigaku. 1989;29(1):54–8.

	42.	 Goldgeier MH, Klein LE, Klein-Angerer S, Moellmann G, Nordlund JJ. The 
distribution of melanocytes in the leptomeninges of the human brain. 
J Invest Dermatol. 1984;82:235–8. https://​doi.​org/​10.​1111/​1523-​1747.​
ep122​60111.

	43.	 Hayreh SS. Blood Supply of the Optic Nerve. In: Ischemic Optic Neuropa‑
thies. Springer, Berlin, Heidelberg. 201, pp 35–78. doi:https://​doi.​org/​10.​
1007/​978-3-​642-​11852-4_3

	44.	 Moore KL, Persaud TVN. The developing human. Clinically oriented 
embryology. Philadelphia, PA: WB Saunders; 1998.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.

https://doi.org/10.1212/WNL.0b013e3182a43b01
https://doi.org/10.1212/WNL.0b013e3182a43b01
https://doi.org/10.1007/s10792-006-9026-5
https://doi.org/10.1080/01658107.2017.1327607
https://doi.org/10.3174/ajnr.A2279
https://doi.org/10.1212/WNL.0b013e318245d2
https://doi.org/10.1136/bcr-2019-229719
https://doi.org/10.7759/cureus.10391
https://doi.org/10.1007/s10072-010-0236-2
https://doi.org/10.1080/01658107.2016.1212079
https://doi.org/10.1016/S0002-9394(01)00958-8
https://doi.org/10.1016/S0002-9394(01)00958-8
https://doi.org/10.4103/0972-2327.128585
https://doi.org/10.1046/j.1468-1331.2000.00156.x
https://doi.org/10.1016/j.pediatrneurol.2014.03.004
https://doi.org/10.4103/0028-3886.59491
https://doi.org/10.1111/jon199554244
https://doi.org/10.1111/jon199554244
https://doi.org/10.1111/1523-1747.ep12260111
https://doi.org/10.1111/1523-1747.ep12260111
https://doi.org/10.1007/978-3-642-11852-4_3
https://doi.org/10.1007/978-3-642-11852-4_3

	Unusual neurologic manifestations of Vogt-Koyanagi-Harada disease: a systematic literature review
	Abstract 
	Background and Purpose: 
	Methods: 
	Results: 
	Conclusion: 

	Background
	Methods
	Study design
	Search strategy
	Study selection
	Data extraction and analysis
	Ethics statement

	Results
	Study characteristics
	Unusual neurologic manifestations of VKH disease

	Discussion
	Limitations

	Conclusions
	Acknowledgements
	References


