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ABSTRACT

2002-2004 Report by the Research Committee on
Moyamoya Disease (Spontaneous Occlusion of the Circle of Willis)
—Summary of the Report by the Chairman—

Takashi Yoshimoto
Tohoku University

The objectives and results of our research committee on moyamoya disease from 2002 to 2004
were as follows :
1} Epidemiology

To estimate an annual number of patients treated for moyamoya disease in Japan, and to
describe the clinical features of moyamoya disease, we conducted a nationwide epidemiological
survey in 2004. To further elucidate the epidemiological and clinical features of moyamoya
disease, we have developed a new computer-based database (DB). The results showed that the
total number of patients treated in Japan, 2003, was estimated as 7,500. Sex ratio (female to
male) of the patients was 1.8. The peak of age distribution of the patients was observed in 10-29
vears old, and a smaller peak in their fifties. Family history of moyamoya disease was found
in 12.1% of the patients. The present findings suggest that patients treated for moyamoya
disease in Japan has been almost doubled during the recent decade since a survey conducted in
1995 estimated the number of the patients as 3,900. The results from new DB suggested that
the incidence of "headache type", which manifested headache as the initial symptom, was as
high as 5% of all patients with moyamoya disease, and was higher than we had expected.

2) Diagnosis

To establish MRA grades for moyamoya disease as an alternative to conventional angiography,
22 patients (44 sides) with moyamoya disease diagnosed by conventional angiography were
evaluated by MRA during the past 5 years. MRA scores were assigned based on the severity of
occlusive changes of the main arteries and the signals of the distal branches of these arteries.
The results showed MRA scores (0 to 10) were significantly consistent with the conventional
angiographical staging. Four grades based on this novel MRA scores correlated well to the
Suzuki's stages, with high sensitivity and specificity. We also conducted Z-score analysis as well
as segmental extraction estimation (SEE) analysis using 8-dementional stereotactic surface
projections (3D-SSP) technique in order to establish a non-invasive stratification of cerebral
hemodynamics in child moyamoya disease. These newly developed CBF-SPECT analyses could
improve the accuracy of severity of hemodynamic cerebral ischemia and contribute to establish
~ the standardization of the stratification of hemodynamics in moyamoya disease using CBPF-
SPECT.



3) Treatment of hemorrhagic type

To establish the treatment guidlines for moyamoya disease with hemorrhagic onset, 23
Japanese centers have been combined to evaluate the benefit of direct bypass surgery in
randomized patients who have experienced hemorrahgic episodes related to movamova disease
and who have received either best medical treatment. This prospective study {( JAM Trial } was
initiated in January, 2001, and 54 patients have been already enrolled in this study. Five patients
(medical group:3, surgical group:2) have experienced re-bleeding attacks until December, 2004,
We believe continuous effort on this trial will reveal the effecacy of bypass surgery against the
re-bleeding of moyamoya disease.

4) Gene Study

To identify the genes responsible for moyamoya disease, we have studied searching for
mutations in genes of families with familial moyamoya disease. By linkage analysis at 3p26
locus and 8q24 locus, we found a certain polymorphic markers (D3S3706 and D8S134, respectively)
showing the same allele (265 b.p. and 160 b.p., respectively) in higher frequencies in familial
moyamoya patients than Caucasian controls. In addition, Ngly 1 gene on 3p24 showed the same
SNP genotype at exon 8 in familial moyamoya patients. CAG repeat expansion was found only
in familial moyamoya patients. These specific genotypes of familial moyamoya patients were
regarded as risk factors of being taken ill of moyamoya disease. We also searched the gene
responsible for familial moyamoya disease on chromosome 17925, using various techniques,
although the present analysis techniques failed to clarify it. Statistical analysis of clinical data
obtained from familial moyamoya patients strongly suggested the involvement of genetic
anticipation. TFurthermore, using the cultured fibroblasts prepared from the patients' scalp,
DNA microarray analysis revealed the different gene expression profiles in moyamoya disease.

Significant progress and new observations were obtained in each project including epidemiology,
diagnosis, study of hemorrhagic type moyamoya disease, gene study, and others from 2002 to
2004, as detailed in each report.



TYEYH (74 ) ARG EAZELE)

RBARE

—fEIR & U T OHFE O EE M —

gl

& mEA

. HEMmAL

FEAHIZ®

HEMAHE ;T N—X

A. FL®IZ
EYEVHREABICLZHL, BkTREENEN
BIRBTHBI &S, FHICH T 2B - BK
M7= 7 OFRRBILEELEL SN D, REROER
FEGEN LM BT &k D, Fikiclb 3EF
OFFIA, ARHT « RETETE O RIRES D |
OWTRIBTEFOIEIC S B EEZ LN B,
1983MERELLR, AR TIRIIB M U = o
NI - FER W EEREA ST TS
fzo 1990FFREIC 3R EMESE I MRI - MRA
ATRAEIN X N, 20024 F T2 &3 13395 o iE f
(BEEF12260), HiMAI236H)) MBFGENl, O
7= ~—2(DB)Tid. KR, MimmEzdsE. N
B CTEZSUCEHROEHM 7 + v —7% 2K,
HBEMBEL BT TH - 1, /. BNk
MILE. HEIH S K U2 oMk 2IZR o T
Wa i, 2EHBTOMBERBLTOLELE L
HIREMNH
Z 2T, AWNMI T/ N ERSRRY, FAREE
R L CABE AL L, BRIEE 2 v Ea—
g = AT L BH 115 DB 2R L 72,

> 7‘:0

B. &F — ¥ X—XD4FH
ADBOHEOLELTIE, UTHEBETF LS

(X 1)
+ MEiE

= Jua=F=ARRAT~FA—2
(I7A 1L A—h—Pro Ver 5.0}

L (ETTTTY

* BROEMES
HAES1)

» AEEER ORI TR (ADL MK
— B, BRikh, #X)OHR RS, MEEE

© BRSNS, HETECAOER
— HER FLH HECEYROBEFTLIVXL
. BHEORME
- BOONGEEBNSREREF~ FREH
. MEENT—hH—

— B aiRMERE BCRERSE

B1 77— 51— 205

I.Eﬂﬁ+$ﬁ%

P R AR S R
Key Words : &+ € ¥iF,
YEYIE, HEYEYHE

F—s -2, FflEe
FHR

1. #i#%&fk, 2 vEa—4—1k
7= I E G T B 0ic. ADB TRANIEH
ERNBICE s, DBV 7R ELTI “Z74 01
* —# — Pro” (Ver.5.080 LTS, Windows 3
K UF Macintosh ¥— ¥ 3 ») ZHWL., 774 L%
CD-ROM O TEMMRICEE L, Fhy 4 v 5 —
Fo bEBLTHSYvo—FTEBZEIIZL,
AT LT TS R—Ch oy, Y0 2 ~—
JIHRIER (H2) BLuopEREFRE 13)-
EANTHEACH-TWVWSE, Iho3EEF—2
ELTHRESN, LBEOANTRINS 2 HHERE

FTEIENORETH B,
[

EIE
AL

e |-
%k

— “‘7E£W&W
e I}
ﬂm'::':m e | P |
mn. jeoss wmmsi ] wm LBty B
| aimi | -pods _ wm =
H WA:I T T T 1 ﬁ AMonizan

I3 Flolke T i
2. SAMETIETE ORI T % omiE
BIZE, ANz 4 5 STA-MCA W&o xhig
ZRErd 5 JAM trial BEEITHTHIN, O
DB T F#itk 2 “STA-MCA W &#”, “FEjkEIM

_9_



FTERM . “MAEBREN", “2 OMMOFEN 15
T, Etilciciditdac L (ML), 7.
BROLEY — FHdH - 1254, Bl oriEEs
OHEFEEICXBTEL L3I L, &5k, Fu—
NNVTREBNISEMETEE LT, ADL Tl JAM
trial &[F U modified Rankin scale (mRS) %%
AL, FHRikTHFmd s & E LA (®WH), &
Liz, BREMBETHREMGIS 2109, MiERAEOHT
ez O, BEER OhNL) Fiiidal s s
L (K7) CRIRKOBERBDHA K34 v OFE
RMEEE 2 b L s B,
e prEr——

Smyp—

—— I..;ZI'..Z '_-'.n'l'”-"v P P
| e

i TvErreY E
TWasmemyorn s ___ o
serzINneorae | . Des | Erm
e |
= . it BT T
- Wbkl P & ey ]
- AN, o4 LR AR BUOBMER. M

®5 Follow up EIKITD

3. BEVLE (FRIFD. EHErevriioi]iL
AEBOKEICE T 5 F 050 0 241 5 fodicid,
“BEFEFT (ME) oHs, BEOAT (R
D, H2VRMOESMHEEET S "HErevriy
BLANET A EHMNETH LM, BlHEICE -
TS EBH -, T T, B0 DD
TN RLA (H6) 2ffkl, DBRTERETE
BEIc Lt COTNTY XATR, WEHRTE
HiaBEYEvMEBHASHATEIRVED LGS
itk “FHeEYEVYR ROHESNAZ ERLAH
TEBRIELENEERT 2 L0GBERED

K EaME AR R, MBI TP XEBIGLE
OLEFNDIZBREIEAE(+)

¥

“HBUAHRTEES" LU
ENRRAE L
BoREEs
AR
B 18 455
FroLfERE No
(DRl M FAL R -0 - |
TRRAHE
EHENSERGY

! 2

KON AR A ER,

AT & ek KR BIBRIA S 881
REFLIIMAE (+)

2 BYEVYNE(H+)

Yes

e

HEESILPAZE (+) BRELIIAE (+) | BEFLE
PO EYEVYLRE (4) || A2 EVYEYOE () AER)

\\‘/4ﬁ¥}\'//
EYEVH

B6 E=Evrevriirrrdy i

EApL, IDESKRTHEIEELT,

4. HOHEDER
FEEBICRE OB EHIEENEMHT 2 T &8
HhTWA™ Y, BEHIOMRENES L OEMFIEE
g sz itk ERELRTEZED AR
TELDE DEREBLIILMTEEZEEZEL LN
5 (2D

7 TFollow-up BT

5. MEFHI<—A—!

ARBE T, PIRIFRAE S UEEIE. A2 RTSRIRE,
HOREEENESHT I EBENIEHAISNT
Waph D thEcRESRERBIIARERNS
BAINBEI LI - T, BiFhoRhT
LE->TW, UL, INSDEMIT, BRSO
FEREZEZ 3 L TR TEEREREN LD LHE
Aohb, ADB TR, EETHSHIM, Thdic
Bl B M~ —h — 2 ANTE 2 E& .



6., 754Ny —~DRLR

T5 ANy —DRHOWE, S, T — P
BENTWAEE, R RS E@HRL, 57—
LAY &k DR TG o s 2 skl DR AR

C. Mir—y~—-REHFEMOET Q3FEESLL
U20044E )

20035FEE 35260 (5 BRFHSEEIZ191) HE
G, 00ERICIIFC8TRIAEMS Nz, L
MU,y 2004FIC 7 + B8 —=T v 7T X FREH 1348817
TH-1,

20034ERL 1o TR ER X Mo 526ER] (BHE187H, it
3390 oFictkiz 1 1181 T, WEXD DB LiFid
FLTH-te £l TLROFEEERIEITNEL
30E195%, 32E1MHETH » 72, FIEIFEIERGRID| D5
BEid, “TRE" #inb -7 boo, TIA, 1L,
TR TIZITB0%E D, EREEDLSUM 1
(K8), COZ &b, 2250 DBAUREEL T
BIEFOEIEHIBIERI U Th v, £EOF IR
DEYEYHBEO T~ s 2RELTVWELEZDS
i,

Onaz
BTANAR BIESD

BTAERY Oy Bledy
EESE BERTL

L3

20% 40% 0% 0% 100%

K8 HiEFEMEASTEBIE (20045EED)

D. FEERICHITIHERBICEET I

1. MIsRE LTo T
FERTRIEOHZFRLZEFBVE &b,
4BID DB & 6. #FILIFIERA O i THHEY
ESWAHTHEMBINA &N, 20035ERE & 20044FE @
DB AMwT, WRMOMELIETLILLEI 0L
ATH T, R, RS F DEAINTWE D -
Fehi, B UHFNETHEEEL LN, O
SRR TAMAREY L, BME GEHKE, T
AR, TIA HiFED, tHBlkRknwesh, 5%
Tkt d NEFUTHHEZEA LN,

X1 TR O BRI

20034F 20045 %
St 11/187 (5.8%) 10/171 (5.8%)

27+12 y/o 29+14 y/o
ZH  16/339 (4.7%) 13/305 (4.2%)

32+15 yfo 32+16 ylo
2| 27/526 (5.1%) 23/476 (4.8%)

2. WIFFERE LTo THAM
—FH\ K9 RT & 3ic, MIREIRE LT, 5
A BIEFECEMRN T 2 &, BT RRE <L
tRicz <, HEETATEH, FHE8.1%. iE31.8%
ST E -2 (p=0.0007), £/, it
TRITED & DOENEHE - 12,

oRg BEE D5 OFS

[ W5 0% 0N &% SO &% TR XA s 100%

M9 WFEERE LTOIM (20034FEE)

Fro, SRUCEDLYRIEKE LTOEFOM
BRI, FARlicB W & A2 IRE, Tl s & HimE,
TIA iRz WHRNCH - 2 (FH10),

W5 {12003 WB152004 MX122003 O%H2004

-

2 8 5§28 3 8 &

-]
L]
awR

YYD ey
wvE

mL, S

E )
.4
23
[

XI10 SRR EH B HIFRIER & L T OERE OB

3. BB DIHEENRD L

FEERBRN O FEEER AR IR T, SR DK
IEAEMR . TIA HIFER), IR L ZEE LT, H
MABLCH LA » 7, 2T &1, BEG I EImIARE
ZHI5ET B A2 OISR A LR U T 2B 3¢
ELPTWEEZLZIELTESN, TORIEA D



()

1T

60 [

50 T l

40 T ﬁ K
S 4 = B
§ g %

w02 ko ke
11 #FERES DRI F b

300
20 |

10§

vLL

=R LCBELTH, SROET L TY (RIS 5,

E. & &

1. 3vta—F—ARcL 37272 DB 215
Lo & DB ofg & LT, MifT. SREHRE
HEEDIEMTHROEBENESTHD, BREON
4 F54 vOfEdegEic i b b0t BEbh b, F
to. FAURN, HHE v E YR, SOHEOHER, Mk
17— DALY IWROFERAEEDZ T &M
TEHEMTFENS,

2. ¥ DB 2HWT, 20035, 2004FEE DL
SHMEF|DEIH 2T, £/, ADBIRBLTIHL
WTHY EFohizRERIE L TO “SAREET.
HBVERFIFRIERE LTO " ORBERTL
foo FEBEFICHVT, HRRIEFRZA O T
b SHEFICED SN, 5%, THORIERRF.
e L T BENH 5 EBbhvis,

F. &&EX

1) BpIE i Willis BHREPAZEE (b0 0.
FHEEAFE 58 (Suppl 3) 1 355-366, 2003

2) thOBZ, BN . BT, Willis Bhikdh
PAZEEE (L &) O2ENT. HHENFSL
319-327, 2001

G. RERIRIER
5L

H. iRRER
1. WK
1) B9 o 4 ) ZABIRERPAZERE. MMERE

DY ~T, FHREA IMGHR. & MENRL
58 [Suppl. 3], Rl FdTaaet. Wal. 2003, p.p.
355-366.

2) B K, AAEE  MERRIC BT 5 EER
R#fiEoREE 2 OEKAESR. Clinical
Neuroscience. 22 - 448-452, 2004.

3) BNl 7K BT R SN, BRI
REMRORAIR. WEEA. & EFE0HW
#, 212, ERHEEHAR ., BRT, 2005 (p.p.557-567).

2. EoRd

1) WHANS, Bl X SREES. MERA K
M. BT, & —BB. #hE = v
Y (7 1Y) RERERPAZHE) FATEFREE
Fre—s - 2L T, BEBEHREIEE
ks FEAMEREBENEIRMIASER TvrEvH
(7« Y RENRRERPAZEIE) B¢ 2 TR EM
SERLIGER ® ¥ v IRIAZL Y v H Yy 4, D,
11, 2008.

2) BAH. Il K, SEEH. HEmAL &
AN, BPRF. £ —BB, MhEE{E ¢ 2003
EE EvEYRE (V1) AEIRWEATEIE) 3
BRI 7 — & ~— 2R3, BEEFEHRYH
U HGHRERRREEX v E
Y (9« Y RERIRERPAZERE) 1289 5 JH7Ef
& EMIMGEE T Y T PHR Y vy BRI A,
fil#, 11, 2003.

3) Nogawa S, Fukuuchi Y, Dembo T, Takao
M, Suzuki N, Kusaka Y, Yoshimoto T :
Usefulness of the New Japanese Computer-
based Database for Moyvamoyva Disease.
The 2nd Korean-Japanese Joint Stroke
Conference. Yokohama. 11, 2004.

| . SR EEDLER - EHIR (FEZRT)
L

B M

BitLoth, HiR7— 7 =22 AV &

Lo, T oM RV LE T,

Al RIFEkER TRt st
PNITE P 3 fRappiE ARt
JEERS PR s it
i BBRF RS R



i B2 i A B FatE AR 111D g s R AEEA T
Biltrp iRk i st FRKRE MR NS
LASVA 2RSS Tea et st it T-LEF7 K ARk R AR
NHERiE Y 5 — feerpig s et R FERBRF RO
RHEAE RerpE b gt HEA: T ARt
INEEL R MG EANE) FITAE fetpREA Rt
H @G v v —  NHRAR BB LAY Tophig st
W=y 7 rrEBRY HEEAR B[ PlpNE S ppEARL
HFREITH AL EFREIAN L Bt f ERBR PR R rpiE st
ABSTRACT

The New Computer Database for Moyamoya Disease
— Importance of Headache as Its Symptom —

Yasuo Fukuuchi'!, Shigeru Nogawa®, Masaki Takao?, Tomohisa Dembo?, Norihire Suzulki?

1. Ashikaga Red Cross Hospital
2. Department of Neurology, Keio University

In order to elucidate the epidemiological and clinical features of moyamoya disease, we have
developed a new computer-based database (DB). The new DB has several advantages over the
older one. First, the DB will facilitate data input, because it is simple and computer-based.
Second, the DB uses a modified Rankin scale which assists in the evaluation of the patient’s
ADL. Cognitive function can be also assessed. The long-term follow-up of these factors will
determine which type of surgery is most beneficial in each subtype of the disease. Third, the
DB allows us to accumulate cases with “unilateral moyamoya” or “quasi-moyamoya” diseases
associated with other known inherited disease. Lastly, the DB can compile the hematological data
including thyroid function, prothrombotic markers, and autoimmune antibodies. We believe that
the new DB may be helpful in developing more evidence-based therapeutic guidelines for the
treatment of moyamoya disease and to elucidate its pathogenesis.

The total number of the patients who were recorded in the database was 526 including 87
newly registered cases. Because the “headache type”, which manifested headache as the initial
symptom was introduced in this DB, we analyzed the novel clinical subtype. The headache type
was composed of approximately 5% of all patients with moyamoya disease, which was higher
than we had expected. The average age of the headache type was similar to that of the frequent
TIA type or the infarction type. Regardless of the clinical subtypes, female patients complained
of headache (31.8%8) more frequently than male patients {18.1%). These data demonstrated that
a number of patients with moyamoya disease are suffering from headache. We therefore have
to pay more attention to the headache type and headache as its symptom.

Key words | moyamoya disease, database, unilateral moyamova, quasi-movamoya, headache
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