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OVID Medline (PubMed) syntax

(moyamoya OR moya OR moya-moya [Title/Abstract]) AND (cognition OR neurocognitive OR intelligence OR psycho OR executive OR cognitive OR mental OR
retardation OR memory OR language OR dementia [Title/Abstract])

Embase syntax

(moyamoya:ab,ti OR moya:ab,ti OR moya moya:ab,ti) AND (cognition:ab,ti OR neurocognitive:ab,ti OR intelligence:ab,ti OR psycho:ab,ti OR executive:ab,ti OR
cognitive:ab,ti OR mental:ab,ti OR retardation:ab,ti OR memory:ab,ti OR language:ab,ti OR dementia:ab,ti)
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JOS Kronenburg et al.

Newcastle-Ottawa Scale adapted" for cross-sectional studies
Selection: (Maximum 4 stars)

1) Representativeness of the sample
a) Truly representative of the average in the target population*
b) Somewhat representative of the average in the target population*
c) No description of the derivation of the cohort

2) Sample size®
a) Justified and satisfactory*
b) Not justified

3) Selection criteria
a) Selection criteria were clearly described and consecutive patients were included*

Cognitive Dysfunction in Moyamoya: A Review

b) Selection criteria were not clearly described and it was unclear whether consecutive patients were included

4) Ascertainment of the exposure!'
a) Validated measurement tool*

b) Non-validated diagnostic measures (but the tool is available or described), or not all patients were DSA proven*

c) No description of the diagnostic tool
Outcome: (Maximum 3 stars)

1) Assessment of the outcome (description of cognitive tests applied)®
a) Extensive neuropsychological evaluation™
b) 1Q*
¢) Screening test*
d) No description

2) Quantitative data:

a) The study reported cognitive or intellectual functioning in children and adults that allowed analysis of quantitative data.*
b) The study did not report cognitive or intellectual functioning in children and adults that allowed analysis of quantitative data.

DSA, digital subtraction angiography; 1Q, intelligence quotient.

The asterisk refers to the the number of stars (* or **) that can be assigned. It's a scoring method but not an actual footnote; This scale has been adapted by
the authors from the Newcastle-Ottawa Quality Assessment Scale for cohort studies’ and the scale developed by Herzog et al. (2013)* to perform a quality
assessment of cross-sectional studies for the systematic review: ‘Cognitive functions in children and adults with moyamoya vasculopathy: a systematic review
and meta-analysis. Since there were no groups to compare (only patients with moyamoya (no control groups) were reviewed for this systematic review), we
could not include the section ‘Comparability’; *Patients with moyamoya disease or syndrome: 1 star; *Sample size of n>30: 1 star; ' DSA or magnetic reso-

nance angiography: 1 star; ‘Neuropsychological test battery applied: 2 stars, IQ or screeningtest: 1 star.
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Applied cognitive instruments/tests for each study

JoS

Study

Applied instruments/tests*

Hsu et al. (2014)**

Williams et al. (2012)*

Lee et al. (2011)%
Imaizumi et al. (1999)°

Ohtaki et al. (1998)"
Matsushima et al. (1997)%
Matsushima et al. (1991)**
Sato et al. (1990)"°

Tagawa et al. (1989)"*
Ibayashi et al. (1985)"*
Ishii et al. (1984)"™*

Lei et al. (2017)'*

Kazumata et al. (2015)'s*

Su et al. (2013)'¢*
Calviere et al. (2012)""*

WISC-IIl or WISC-IV; WAIS-III

POI: Perceptual Organization Index
WMI: Working Memory Index

PSI: Processing Speed Index

WL1: Immediate Recall of the Word List
WL2: Delayed Recall of the Word List
WL-recog: Recognition of the Word List
CFT: Category Fluency Test

JLO: Judgment of Line Orientation

WISC-III or WISC-IV; WAIS-III; WPPSI-III
V/Cl: Verbal Comprehension Index

PRI: Perceptual Reasoning Index

WMI

PSI

KEDI-WISC-R
BGT recall: Bender Gestalt Test

WPPSI; WISC-R; WAIS-R; Tanaka-Bonet Intelligence Test
Tumori-Inage Mental Development Test

WAIS-R; WISC-R
WISC
WISC; development questionnaires of Tsumori et al.

WISC-R; WIPPSI; Developmental test
BGT

WISC
WAIS; Benton's Visual Memory Test
WISC; WAIS

TMT-B (s): Time consumed in the Trail Making Test part B
MES-EX: executive subtests of Memory and Executive Screening

WAIS-III

WSCT: Wisconsin Sorting Test
TMT-A/B: Trail Making Test part A and B
CPT: Continuous Performance Test
Stroop test

RST: Reading Span Test

MoCA: Montreal Cognitive Assessment

Letter R

Category (animals) fluency test

TMT-A/B

Stroop interference condition

Brixton test

WCST-C/-P: Wisconsin Card Sorting Test number of categories and number of perseverations
Colored dots and word sections of the Stroop test
Verbal fluency tests

Naming and Recognition Test of 80 common objects
Rey figure copy test

Hooper test

Immediate and delayed 16 free and cued recalls

Rey figure recall

https://doi.org/10.5853/j0s.2018.01550
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Continued

Kronenburg et al. ~ Cognitive Dysfunction in Moyamoya: A Review

Study

Applied instruments/tests*

Festa et al. (2010)'¢*

Karzmark et al. (2008)'**

WAIS-III; WASI

Hopkins Verbal Learning Test

California Verbal Learning Test

TMT-A/B

Boston Naming Test

Animal Fluency

COWAT: Controlled Oral Word Association Test
WCST: Wisconsin Card Sorting Test

Grooved Pegboard Test

Hand Dynometer

WAIS-R; WAIS-III

California Verbal Learning Test-II

Memory Test-Revised Visual Reproduction subtest
Delis-Kaplan Executive Function System Design Fluency Test
FAS/AN: Letter and Category Fluency Tests

TMT-A/B

Grooved Pegboard

Tactile Form Recognition Test

Boston Naming Test

This table represents the cognitive instruments/tests used in each study separately.
WISC (-R or -IIl or -IV), Wechsler Intelligence Scale (revised or third or fourth edition); WAIS (-R or -II1), Wechsler Adult Intelligence Scale (revised or third edi-
tion); WPPSI (-111), Wechsler Preschool and Primary Scale of Intelligence (third edition); KEDI-WISC-R, Korean Educational Development Institute Wechsler In-
telligence Scale for Children-Revised; WASI, Wechsler Abbreviated Intelligence Scale.

*As reported by the authors; *Studies reporting results in children; *Studies reporting results in adults.
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Predefined cognitive domains according to stan- Continued
dard neuropsychological practice specified in Lezak®

Cognitive domain Included test

Cognitive domain Included test Learning & Immedi- Babcock paragraph Immediate Recall
General intelligence it g East Boston Memory Test Immediate Recall
Crystallised intelli- ~ Verbal I1Q
gence Similarities (WAIS) Delayed memory Logical Memory Delayed Recall
Vocabulary (WAIS) Visual Reproductions Delayed Recall
Information (WAIS) Word List Delayed Recall

Comprehension (WAIS) (Buschke) Selective Reminding Test Delayed Recall

National Adult Reading Test Visual Retention Test Delayed Recall

Synonyms Object Memory Delayed Recall

Fluid intelligence Performal 1Q ESC Included test

Raven Progressive Matrices Rey Complex Figure Delayed Recall
Picture Completion (WAIS)
Picture Arrangement (WAIS)

Arithmetic

Auditory Verbal Learning Test Delayed Recall

Paired Associate Learning Delayed Recall
(verbal & nonverbal)

Word/Picture recognition delayed

Category Test
gery California Verbal Learning Test Delayed Recall

Memo
v Claeson-Dahl Test Delayed Recall

Working memo Digit Span Forward & Backward
g v gitop Figural memory Delayed

Block Span Fi d & Backward
Sl ackwar Maze Learning Delayed

Memory Scanning Test
v . Tactual Performance Test Delayed Recall

Brown-Peterson task o
Delayed serial visual/verbal form memory task

Learning & Immedi- Logical Memory Immediate Recall

ate memory Prose Recall Delayed

Visual Reproductions Immediate Recall
s progcti I Babcock paragraph Delayed

Paired Associate Learning Immediate Recall
(verbal & nonverbal) East Boston Memory Test Delayed Recall

Serial Digit Learning Logical Memory Delayed Recall

Visual Reproductions Delayed Recall
Word List Delayed Recall

Word List Immediate Recall

(Buschke) Selective Reminding Test Immediate

Recall (Buschke) Selective Reminding Test Delayed Recall
Visual Retention Test Immediate Recall Visual Retention Test Delayed Recall
Object Memory Immediate Recall Object Memory Delayed Recall

Rey Complex Figure Immediate Recall Included test
Auditory Verbal Learning Test Immediate Recall Rey Complex Figure Delayed Recall
Serial Learning Test Auditory Verbal Learning Test Delayed Recall
Word/Picture Recognition Immediate Recall Paired Associate Learning Delayed Recall

Spatial Memory Test (verbal & nonverbal)

California Verbal Learning Test Immediate Recall Word/Picture recognition delayed

CersarnBeli] T (imiorasere Pl California Verbal Learning Test Delayed Recall

Seashore Tonal Memory Test Claeson-Dahl Test Delayed Recall

Figural Memory Immediate Recall Al ey Defyes

Iconic Memory Maze Learning Delayed

Maze Leaming Immediate Recall Tactual Performance Test Delayed Recall

Tesivel Rt Test iaaere Delayed serial visual/verbal form memory task

Prose Recall Immediate Recall Prose Recall Delayed

Symbol-Digit Learning Test Belbepi el Al Sy

East Boston Memory Test Delayed Recall

https://doi.org/10.5853/j0s.2018.01550 http://j-stroke.org 5
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Continued Continued
Cognitive domain Included test Cognitive domain Included test
Processing speed Language (Boston) Naming Test
Psychomotor effi-  Digit Symbol Substitution Token Test
ciency Symbol Digit Modalities Test Boston Diagnostic Aphasia Test Writing Scale
Trailmaking Test A 1Q, intelligence quotient; WAIS, Wechsler Adult Intelligence Scale.
Grooved Pegboard
Purdue Pegboard
Graded Reaction Time Task
Perceptual Speed
Motor speed Simple reaction time
Fingertapping Test
Finger Oscillation Test
Attention
Visual attention Stroop Color Word Test Part | & II

Facial Recognition Test
Target finding task
Sustained attention  Digit Vigilance Test
Quatember & Maly's Vigilance Test
Divided attention PASAT
Selective attention ~ Stroop Color Word Test Part Il
Cognitive domain Included test
Cognitive flexibility ~ Lexical Fluency Task
Category Fluency Task
Trailmaking Test B (also C, D and Color)
Category Test
Concept Shifting Task
Wisconsin Card Sorting Task
Serial subtraction (3s of 7s)
Card Sorting
Perception & Con- Visual Retention Test Copy
struction Visual Reproductions Copy
Block Design
Clock Drawing
Rey Complex Figure Copy
Tactual Performance Test Part |
Object Assembly (WAIS)
Embedded Figures
De Renzi Rods
Flicker Fusion
Perception of spaced stimuli
Time judgement
Visual Recognition Threshold
Street Completion

Rosen figure drawing test
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Critical appraisal of the included studies

Selection Outcome
Study Study design Representativeness ~ Sample  Selection ~ Ascertainment  Assessment  Quantitative
of the sample size criteria of exposure outcome data
Hsu et al. (2014)* Cross-sectional + + + ++ +
Williams et al. (2012)* Cross-sectional + + + + ++ +
Lee et al. (2011)* Cross-sectional + + + + ++ +
Imaizumi et al. (1999)% Cross-sectional 4 4 * 4 4
Ohtaki et al. (1998)™* Cross-sectional + + + + +
Matsushima et al. (1997)% Cross-sectional + + + + +
Matsushima et al. (1991)* Cross-sectional + + + + +
Sato et al. (1990)"* Cross-sectional + + + + +
Tagawa et al. (1989)™ Cross-sectional + 7 r + +
Ibayashi et al. (1985)"* Cross-sectional + rd 7 + +
Ishii et al. (1984)"™* Cross-sectional + + +
Lei et al. (2017)'* Cross-sectional + + + + + +
Kazumata et al. (2015)"* Cross-sectional + + + ++ +
Su et al. (2013)"® Cross-sectional + + + + +
Calviere et al. (2012)""* Cross-sectional + + + ++ +
Festa et al. (2010)'® Cross-sectional + + + ++ +
Karzmark et al. (2008)'** Cross-sectional + + + ++ +

*Studies reporting results in children; This information could not be extracted by our translators; *Studies reporting results in adults.
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