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ABSTRACT

Construction of normal CBF database from child volunteer for
stratification of cerebral hemodynamics of child moyamoya disease using
3—dimensional stereotactic surface projections of CBF SPECT

Jyojl Nakagawara
Department of Neurosurgery, Nakamura memorial IHospital

Recent analysis of CBF SPECT using 3—dimensional stereotactic surface projections (3D-SSP)
could be a non-invasive method for the stratification of cerebral hemodynamics in child moyamoya
disease. However, there was not any normal CBF database from children. For this reason, normal
CBF database from children volunteer was constructed under the code of ethics of Nakamura
Memorial Hospital (2002.8.7). 1-123 IMP-CBF SPECT was performed in 11 children volunteer (aver-
age age: 11.5+/-2.9) after the conformation of informed consent from their parents. Normal CBF
database from these children volunteer was compared with both normal CBF database froml?2
young adults volunteer (average age: 20.7+/-2.6) and 12 adults (average age: 58.7+/-9.2) with
unruptured cerebral aneurysm that peinted out in brain dock.

In 3D-SSP (Z-score) analysis using whole brain reference, normal CBF database from children vol-
unteer showed significant changes of Z-score in the anterior circulation (an increase of CBF) and
in the posterior circulation (a decrease of CBF), in comparison with both normal CBF database
from young adults volunteer and adults with unruptured cerebral aneurysm. Changes of Z-score
were more remarkable using normal CBF database from adults with unruptured cerebral aneu-
rysm than using normal CBF database from young adults volunteer. In 3D-SSP (Z-score) analysis
of child moyamoya disease, change of Z-score (hvpoperfusion) in the anterior circulation was
markedly observed using normal CBF database from children volunteer or young adults volunteer,
however, change of Z-score {hypoperfusion) in the anterior circulation was underestimated using
normal CBF database from adults with unruptured cerebral aneurysm.

3D-SSP (Z-score) analyses using normal CBF database from children volunteer could be improved

the accuracy of a non-invasive stratification of cerebral hemodynamics in child moyamoya disease.

Key words: hemodynamic cerebral ischemia, moyvamoya disease, CBF-SPECT, 3D-8SSP
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ABSTRACT
Statistical evaluation of brain SPECT image in moyamoya disease.
Masaru Yamada, Izumi Yuzawa, Kivotaka Fujii
Department of Neurosurgery, Kitasato University School of Medicine

To investigate pathophysiology of moyamoya disease, we analyzed brain SPECT image of the
patients with this disease by using interface software for a 3-dimensional (3D} data extraction
format. Presenting symptoms were TIA in 14 patients, hemorrhage in 6 and asymptomatic in 1.
All the patients underwent brain SPECT scan of '""I-IMP at rest and after acetazolamide challenge
(17 mg/kg iv), Cerebral blood flow ({CBF) was quantitatively measured using arterial blood sam-
pling and an autoradiography model. For normal data base in our institution we collected scan
images from 30 normal adults, which were layered into 4 different age classes (20-39, 30-49, 40-59,
and 50-69). Group of the patients presented with TIAs showed decreased CBF in the frontal lobe
at rest compared to that of patients with hemorrhage, but Z-score ({mean—patient data)/SD) did
not reach statistical significance. Significant CBF decrease after acetazolamide challenge was ob-
served in wider cerebral cortical area in the TIA group than hemorrhagic group. Brain region of
hemodynamic ischemia {stage 2) correlated well with the responsible cortical area for clinical
symptoms of TIA. Hemodynamic ischemia stage image clearly represented recovery of reserve ca-
pacity after bypass surgery. Statistical evaluation of SPECT may be useful to understand and
clarify pathophysiology of this disease.
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ABSTRACT
Trial for evaluation of Moyamoya disease and EC-IC bypass with MDCT

Katano H, Tanikawa M, Athara N, Umemura A, Mase M, Yamada K.

Department of Neurosurgery and Restorative Neuroscience,
Nagoya City University Graduate School of Medical Sciences

Diagnosis for moyamoya disease is now mainly done with DSA and MR angiography. Three-
dimensional CT angiography has not been used with problems such as poor images, X-ray expo-
sure and usage of contrast media. In this study, we tried to depict Moyamoya diseases and EC-IC
bypasses with recently developed multidetector CT made images improved. With patients in Stage
3 to 5, stenosis at IC terminal, stenosis and occlusion of MCA and leptomeningeal anastomosis
were observed with VR images. Basal moyamoya vessels were well-depicted with MIP images, es-
pecially in movie of slab images. With patients in Stage 6, blood supply from posterior circulation
and external carotid artery were recognized with only slab MIP movies. Though the course of
STAs was clearly demonstrated and comprehensive with surrounding bony structures, evaluation
of STA-MCA anastomosis sites and choice for recipients with 3D-CTA need contrivance.



PG PIRRA M MFERE G| DG HETT 3HZ B4 5 B3R

BEF E

A HIREHN
HIMRBE S P b PHIcHd 554 2 FHoFHH
MFFRAHO I T2 EE2EHET 3,

B. BIRAE
Z kI ERRAMR E LT B F - BIf5 &
® prospective randomized trial%iT95 . [(fREHE
~OELE] SENMEEROECRERESDEZ LT
2@ Dinformed consent®M4HE T B,
FREMHMFEEE | FLRCRED e YR
e Ez2Wifl T ADLAmodified Rankin disability
scale 0 ~2DbDOEXWRE L, BHF/IT L 2B
SHOF = » 7 DR, REMIBEEZITD [JEFWEL
ESTA-MCA anastomosis®* 172 [FWiE] ~o
randomization 21T D, ks, B8%6 » A, L
FEtR, zoR | EHCHEOHERE WERNTEZ
28) 2TVELSSEREREZBREST S, [HEMm
), TADLAE Lx ¥ 3 BMRERIEL (2o
BT & Cic\H L ADLEAL L. THBHE O HIETic

£ BFM~ DT (EMAEIEHZET) | A Dend -

pointT& %, BEAEFIEIL1608) (FiE, FEF
WERBF) THb, ThiiFELRVIBESRHKLER
IG U Tz ER T 5,

C. HIREHER

ERI3E 1 B & 0 11ofEf|Esxhaitic & 0 IEFIE
FAERH L, REOHF L L TJapan Adult
Movamoya (JAM) trialZ3EiR U 1z, Tk
W EOFEMILTRITHE 1A | BIREMRE 2 -
to TN E THEIBMER (FIlEE33M. JEFiEEal
Fly oZgEHTTh N FNEE 2 f, JEFWE 3 FIHH
HMFEIEA H 7z Lend point& 72 - 7o, BIZSHAR A
ek L TEHES Ao BHHMEBIEFME%/F, 3F
FMBTA%/FETH %, FEFHHFHIFAB VTN LY
[l & [EEAL A S OHMMTH b, FHEE2HlT
ERNEIHI & 5275 B S o BHIMEE L S i,
BRI £ v 7 — A
Key Words: &% &K, £ HiakELRIEEREAER

e

oAt e Rk Lo, & 7oFHRIMEREE 2 1087,

F1. JAM trialBEEIRIA
A#E P g
s 3 5 33
FEFITRE 11 10 21
Eis 29 29 54

AR ATATERD S O WM
P# . AR S OHIM

# 2. End point (B H AR
(1) FHyEs
HMERET Bf~Fdiin FEHImEA
3%9v.F KA 358 ZPCARIBNMT
RN ENAR AL . BB
56v.F HA 16+ 8 LA

(2) FEFiher
HillE A, B ~FHN  FHifmater

3lyF &P 291 #[6] & [FERAL
53y.F Z£P 15+ 8 #[E & [R)ERAL
5ly.F 4P 7+ H #[m) &[] EfR AL
Mean follow-up period: 1.824F
B

FEMFEE  : 0.035/patient-year

FETHTEE © 0.074/patient-year

Flo, PHRIAEED S REIRMETSH 5JAM
(supplement)¥ & Fnon-randomized data bagse®
BaMBshTwa, ssicsgAfilEkesrey
RHIMFEER X% & L fonon-randomized data
base~DBEHFLHEINDZ T L > TV B,

1) JAM(supplement)

JAM{supplement) iz & b EE S HMFEF I E
WTHBIMFICET 2bypass DR & R4 3
WO, FHFERIE B T O prospective randomized
controlled trial TH 5, study designid JAM trial
EEER—TH 25, WFidmodified Rankin dis-
3oaEXMRELTCEABE

ability scale



randomization 2T\, BHMREFEEL L3S
morbidity /mortality 72 i+ % end point& ¥ 3H %
TH b,

B, AT AENTIC B 1 » TR JAMtrial B
& UJAM (supplement) %357 L TEBic 24 2
2, BHIORZ>WTRIEEMA TRITT 52 &
E L,

JAM (supplement) 3 BEXEOCHEEZEELXTO

B o ek S GFAEES L 0 ERK1TE
1 A1 HEEEFALBZHIA TS,

3) non-randomized data base

modified Rankin disability scaled WL 5 i
EANOEIBHEE P LU { randomized trial DEMIC
RIRED S b, F frexclusionZ & TIJAM trial
Opreallocation biasZ/PLTH/DE LT B30I,
#data baseZfEvinformed consent%18TE %L,
MEER. BREELE KDL TOERBEETH C
E& Ui, WAkl 1 A 1 BIRFE2UEHI B ER S 1
T,

4) Unilateral moyamoya non-randomized data
base .

FriifEe ¥ e vFicB W s HMBEL S0 £
il Dnon-randomized data baselZ#E U TERIREH
THRES B,

(W& mbGak]
SERITE 1 HEHEDOH ARSI 3 LU O 235
-C-‘ % ’Z’ Q

el LB RFEEFIMERE. tLIRE
MAZEREFAIHEREL, RALAFERESMHB R,
RiHRgaRE, aFEMAEMRRR, EE
MAMIIERFFEE v & —, WHEEZTEAIEARE., 1L
BRFERRE. TEAFERFTHERE. BEAFE
SR E N o )y 5 N Y = FRYA
REFEEFHERE. ERRFEF TR, 5
EAREERZEI RN, KREEEMAENERE.
K& 5 gHEzITREE, BERSR Y & —, 8
BRFEFHRMERR, PERRERE. gRh R
bt EREENERE v & —, RIEAFERZEHH
IRl

D. & E
bR PHRBHATE (HMESNTEAH, HiM
FAEFNIZ G 5754 2 TR OFHILFRIIRZR

FENCIEE U PR EER T 00 <L ASic &
D FDOIBEEHERALAICT A T & RPNNIIEE
#TH B LHECHSGNHEATETH 2,

I TOBREKIIYTORE E-0A) 21
H->TWwWa o0, ERERESIGRCETLTED,
LEEMEREY O bIRRTI R X /-3
RiFEMI N TV, BHEE Tk b floRHmsE
fEDSEERR & h, EZHARN A hnek L 2o R H MR i3 57
o < IEFHMEEDIZ S BPMEL D S W ERENIC
H 5, SHRBEHENEBEEMTIBE NS T2
Hah s,

Sk O & OREFISNEEE B, SEE
LB IEHATOMAN L ATHCHEREIE <D
FIEOEMNERORLIT>TW & &b, EF
TR EEEBNT 5, ERICEHRD 320
BRI RIZ > WT SR B K13 E L OBFEIFY
D, IRABIMFER &2 & PRCd 5 B0
W EHREE S g,

E.¥ @

SNk 1 THE 1 BERAE. JAM trial (ch4GER (Fifi
W3, FEFHE2H) DBEAThh. FWEE2
B, FEFHEE 3 P EHIMFE(EZ K2 Lend point
L8t BIgATORHMEB EFMELS.00%/F.
FEFMBTA%/FTH %, F 2JAM(supplement)
iZ 2 fE#). non-randomized data baseiZ 21445 %
Fah, MEE2BIERETL TV S,

F. EEEIEER
ML

G. BrRR%E
1. sXF#E
The Japan Adult Moyamova Trial Group
Study Design for a Prospective Randomized
Trial of
Surgery for Adults with Moyamoya Disease

Extracranial-Intracranial Bypass
and Hemorrhagic Onset

Neurologia medico-chirurgica 44,No4:218-219,
2004

2. FoRE
JAM Trial Group
Japan Adult Moyamoya Trial in 2003



The 22nd Meeting of The Mt. Fuji Workshop H. HIFIBEEO EER - ZHRR
on CVD, 2004 L

ABSTRACT
Study on the management of adult moyamoya disease with hemorrhagic onset
Susumu Miyvamoto, Jun C. Takahashi
Department of Neurosurgery, National Cardiovascular Center

The preventive effect of bypass surgery against recurrent bleedings has not been statistically
evaluated. To establish the treatment guidlines for moyamoya discase with hemorrhagic onset, 23
Japanese centers have combined to evaluzte the benefit of direct anastomotic bypass surgery in
randomized patients who have experienced hemorrahgic episodes related to moyvamova disease and
who have received either best medical treatement alone or best medical treatement plus
extracranial-intracranial bypass surgery. This prospective study ( Japan Adult Moyamoya
< 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.

To clarify the clinical features and to evaluate the benefit of surgery in the patients who
suffer severer deficits (Modified Rankin's scale II) due to hemorrhage, another randomized con-
trolled trial (JAM supplement) was initiated in July,2002. Three patients have been enrolled in
this study.

To eliminate preallocation bias as much as possible, non-randomized data base was estab-
lished. Twenty-one patients have been registered.
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ABSTRACT
Outcome of moyamoya patients with cerebral hemorrhage
Masgaaki Uno and Shinji Nagahiro
Department of Neurosurgery, Faculty of Medicine, The University of Tokushima

The best treatment for moyvamoya patients with cerebral hemorrhage is still unknown. We ana-
lyzed our cases of movamoya disease (typical, atypical and moyamoya-like) with cerebral hemor-
rhage.

There were 24 cases and 25 sides between 1976 and 2004; 15 typical, 5 atypical and 4 moyamoya-
like diseases. In typical moyamoya disease, only 7 cases (46.7%) admitted to our hospital as the
first time bleeding. On the other hand, in atypical moyamoya disease, all cases admitted as the
first time bleeding. In typical and atypical movamoya disease, bleeding in the basal ganglia and
intraventricular perforation was the most common CT finding. In 7 patients with typical
moyamoya disease, combination of direct and indirect bypass surgery was performed, and indirect
bypass was performed in 4. Qutcome of these patients was good, however, 2 patients (13%) had
rebleeding and 2 (13%) had sudden death during follow-up period {6 and 11 years after operation).
In 4 patients with atypical moyamoya disease, combination of direct and indirect bypass surgery
was performed, and none of them had rebleeding during follow-up. In conclusion, although we
have to wait a result of JAM trial, we need a long-term follow-up of patients with cerebral hem-

orrhage to evaluate the effect of bypass surgery.
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ABSTRACT
DNA Microarray Analysis in Adult Moyamoya Disease
Rina Nanba, Satoshi Kuroda, Hiroyuki Kobayashi, Tatsuya Ishikawa, Yoshinobu Iwasaki
Department of Neurosurgery, Hokkaido University Graduate School of Medicine

This study was aimed to clarify the gene responsible for moyamoya disease. The fibroblasts
were obtained from the scalp of 3 patients with movamoya disease and 2 control patients with
non-ruptured cerebral aneurysm and were cultured. Subsequently, using microarray technique, we
evaluated the differences in gene expression profile between moyamoya patients and control pa-
tients, As the results, we found that the expression of 52 genes was significantly altered in
moyamoya patients, compared with control patients. Further evaluations of gene expression pro-

file iIn moyamova disease may determine the gene responsible for moyamoya disease.



