
Supplementary Table 1. Review of the literature with WEBINO in PSP
Flint et al. 

(2005)1
Matsumoto et al. 

(2008)2
Park et al. 

(2013)3
de Souza et al. 

(2017)4
Matsumoto et al. 

(2019)5
Yazdi et al. 

(2020)6 
Gupta et al. 

(2020)7
Sherstyuk et al. 

(2022)8 

Age at onset (yr)/Sex 71/M 61/M 71/F 60/F 78/M 52/M 79/M 58/M
Disease duration at 

initial examination, yr
2 5 7 4 2 5 5 6 

First symptom Unprovoked fall, 
dysarthria

Freezing of 
gait, akinesia, 
recurrent falls 

Postural instability, 
bradykinesia

Unsteadiness and 
recurrent falls

Postural instability 
when walking

Gait 
disturbance 
with falls, low-
tone speech, 
drooling

Slowness, 
difficult turning, 
dysphonia, 
drooling

Dysarthria, gait 
instability

Parkinsonism Yes Yes Yes Yes Yes Yes Yes Yes
Initial oculomotor 

abnormality
Up and down gaze 

impairment, 
absent saccades, 
WEBINO

Downward gaze 
limitation

WEBINO, vertical 
gaze limitation, 
impaired 
vestibule-ocular 
reflex

WEBINO, vertical 
gaze impairment 
(worse upgaze), 
absent convergence, 
normal oculocephalic 
reflex, dissociated 
nystagmus in the 
optokinetic reflex

Downward gaze 
limitation, 
loss of eye 
convergence

WEBINO WEBINO, square-
wave jerks, 
impaired up 
gaze, slow 
vertical saccade

WEBINO, vertical 
gaze limitation, 
prolonged vertical 
saccadic latency, 
impaired vertical 
smooth pursuit, 
impaired vestibule-
ocular reflex 
suppression

Cognitive impairment N/A Yes (15/30 on 
MMSE)

Yes (16/30 on 
MMSE, 1/3 on 
CDR)

Mild executive deficits: 
Yes (26/30 on MMSE) 

Yes (slowing 
of cognition, 
frontal release 
signs)

N/A Yes (23/30 on 
MoCA)

Yes (23/30 on 
MoCA, 14/18 on 
FAB)

Disease duration at 
the last visit 

N/A 9 years N/A N/A 3 years N/A N/A N/A

Oculomotor 
abnormality at the 
last visit*

N/A WEBINO 
syndrome, 
followed by 
alternating 
exotropia, 
disturbed 
convergence, 
apraxia of eyelid 
opening

N/A N/A WEBINO 
syndrome, 
preserved 
oculocephalic 
reflex

N/A N/A N/A

Brain MRI Diffuse atrophy 
with mild atrophy 
of the midbrain 
tegmentum

Marked atrophy 
of the midbrain 
tegmentum, 
mild atrophy of 
frontotemporal 
lobes

Temporal lobe and 
midbrain atrophy

Midbrain atrophy 
without pontine or 
cerebellar atrophy

Severe atrophy 
of the midbrain, 
moderate 
atrophy of the 
frontotemporal 
lobes

Humming-bird 
sign

Midbrain atrophy Midbrain and cortical 
atrophy

Response to levodopa N/A Poor Poor (750 mg/day) Poor Poor (300 mg/
day)

N/A Poor 
(1,000 mg/day)

Poor (300 mg/day)

Diagnosis based on 
the description

Probable PSP-RS Probable PSP-PGF Probable PSP-RS Probable PSP-RS Probable 
PSP-RS

Probable 
PSP-RS

Probable 
PSP-PGF

Probable PSP-RS

*oculomotor examination at the last visit was not applicable in patients that were seen only once. WEBINO, wall-eyed bilateral internuclear ophthalmoplegia; PSP, progressive supranuclear palsy; 
PSP-RS, progressive supranuclear palsy-Richardson’s syndrome; M, male; F, female; PSP-PGF, progressive supranuclear palsy-progressive gait freezing; MMSE, Mini Mental State Examination; 
CDR, Clinical Dementia Rating; MoCA, Montreal Cognitive Assessment; FAB, Frontal Assessment Battery; N/A, not applicable; MRI, magnetic resonance imaging.

REFERENCES

1.	 Flint AC, Williams O. Bilateral internuclear ophthalmoplegia in progressive supranuclear palsy with an overriding oculocephalic maneuver. Mov Disord 2005;20:1069-1071.
2.	 Matsumoto H, Ohminami S, Goto J, Tsuji S. Progressive supranuclear palsy with wall-eyed bilateral internuclear ophthalmoplegia syndrome. Arch Neurol 2008;65:827-829.
3.	 Park JH, Kim YH, Lee DK. WEBINO (Walleyed Bilateral Internuclear Ophthalmoplegia) syndrome in progressive supranuclear palsy. J Korean Neurol Assoc 2013;31:50-53.
4.	 de Souza LC, de Paula França Resende E, Magalhães D, Teixeira AL, Gomez RS. Wall-eyed bilateral internuclear ophtalmoplegia (WEBINO) in a patient with Richardson’s syndrome - progressive supranu-

clear palsy. Parkinsonism Relat Disord 2017;41:121-123.
5.	 Matsumoto H, Inaba T, Kakumoto T, Miyano R, Uchio N, Sakurai Y. Progressive supranuclear palsy with wall-eyed bilateral internuclear ophthalmoplegia syndrome: authors’ second case. Case Rep Neurol 

2019;11:205-208.
6.	 Yazdi N, Ghamsari MR, Shoeibi A, Rohani M. Diplopia in progressive supranuclear palsy. Mov Disord Clin Pract 2020;7:232-233.
7.	 Gupta HV, Karlowski K, Whittaker TJ. Bilateral INO in PSP. Ann Indian Acad Neurol 2020;23:235-237.
8.	 Sherstyuk EE, Belyakova-Bodina AI, Nuzhnyi EP, Shpilyukova YA, Broutian AG. WEBINO syndrome in a patient with progressive supranuclear palsy: case report and literature review. Hum Physiol 2022;48:912-

918.


