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Characteristic Surgical Procedure and the Effectiveness of the

Revascularization for Moyamoya Disease

Tetsuyuki YosHmmoro, M.D., Masaki Ito, M.D., Masato KAwABORI, M.D.,
Rina KoBayvashi, M.D., Shin Fuimorto, M.D., Takeshi Yosuizumi, M.D.,
Toru YamaucHr, M.D., Koichi Tokupa, M.D., and Sadao KaNEko, M.D.

Kashiwaba Neurosurgical Hospital, Sapporo, Hokkaido, Japan

Summary: Surgical treatment for moyamoya disease is basically a combination of direct and
indirect revascularization because of the characteristic pathogenesis. Surgical goals are to
increase the collateral channels as much as possible and to widely cover the territory of the
poor cerebral blood flow. We preoperatively evaluate cerebral perfusion by angiography and
single photon emission CT, and plan the direct bypass between STAs and each cortical branch
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of ACA and MCA. We then add the indirect revascularization over them on the 2 cranial

windows. Recently, the middle meningeal artery also has been utilized as a donor of the direct

revascularization.

Surg Cereb Stroke
(Jpn) 38: 375-379, 2010

We estimated the postoperative perfusional change of the total revascularizations by SPECT,

which showed improved cerebral blood flow and vascular reserve.
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Fig. 1

Schematic drawing of skin incision, planned along
a parietal branch of STA.
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DR R TICER L, FOMmBEALHEEZ M) X9 I12H
SEERA 2 WA A SR8 E) L C, ACA $HIRTdH 2 HiTHEN
HIFRAL & MCA FEIR T & 2 i B 5 52 507 12 B BB (two
cranial bone windows) % & &, MCA & ACA SR D EHz,
MEMAT RN 2 AL LTws. DTL h MCA $#Hig%
b & L7z, B MAT RN 2 17> Twizas, ACA
FEIE O ML B3 0D 72 6 i E SR BH 9 2 SN LT, BRERET
®_FRTMCA OFWMBNRE DINL /82 %47\, ACA
WO MG %2 A T 7228, FRTIE ACA FEBII A3
5 R MR A AE S N o 7720, FRITMAF, £
NESSEEOBE b H Y, wiSEIEN AT & wif e A 5230
A2 BIBEE (two cranial bone windows) % @&} ACA &
MCA OWEFE N A 7S A %47V, AL B2 AT P AN %
79 2 LI2EoTACA FHIREZ B N—F 534 )82
WA L7z,

TR IMLAT 7 J3EA 00 HARIY 72 FEC BV TRl H O M BE
TR (STA) Z V2N R A ERBETDH Y. R
STA OFHTEMZICIA, MR BN ETT 55720
E0T7VL7=®2-3 ecm BN, BT A4 Y ORI
%ET 5 (Fig. 1). Y O&EP STA ORI DO KR H
2B, FOETEMREL CTEBEYWN 5. STA RHEE;
DHEEE, DAniE AR & 0 i & ICHEE L Ty, R
RIS X D MR DD 5720 R L THHHE
FYEICHIEEL TWvd, SRICE VEID R AL RS
, FAOFHMMEDMAET L2 LD TE, RERWIIYE
MBI ERAE L TR, STA BB O H#EFIcK % 2
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Fig. 2 Schematic drawing of the “two cranial bone win-
dows.”

F5HZ L, FOSENFHENME & WET A IRE~OM
AIMATHEH LTSI ERHDH I L &, HEMEORHH
WO VDM L DRI TIZ/ B AL TWAE I L
T, WHE QHEERA TS L acRETH b, BT
LAWK ICHEET S, ErrsWEs L VHEiss L X1
W&, MUBEER T I MBE A % HiEEEE C I IR IR 2 4 AT S
AAE T 5 72012 B FRRHIEI 2 X EE S FRAE LR
LTw<iZ) A flap ZE LR T V. 72, 1% % RfF
T 57207% 5 EFILM AT D%,

HISHMEE A BRI, TR M o it A% Bk d %
7o DR & ) —AHRNAICATV, BTBEMIEEEE & 49 1 cm B
L C midline IZFE 2 FiEFHHAM D two cranial bone win-
dows #4179 (Fig. 2). HYWOETIZT L= 2Bk n
I ICETI§ 4 2 & DB O Mt iRAF I IEEE 2 RAL ~ b
THbH. W, PEEDIR (MMA) ETRERBE Y RAET 5.
MMA 23l B 4 o P 5B % A2 4T L i H @ craniotomy T i
keyhole D THGE L TL 9 720, MEGEHNOHT %
L5 25 %9 keyhole DA L LB FICHKITA L HICT 5
A, MAZED BV ATETIC MMA OET 2 MEHE i &
XD IRT 2 LENDH L. 3D-CTA RHET L OERE
WETAH7-OEELREHE %2 5. craniotomy Z1T- 72D
Hik, MMA OEAT % Z R L %225 & M 545 B i v
MMA J& PH @ 1 % piece by piece (23 5. wiLiZ
MMA & i3 & O BEAF OMENIAT AR O e WA
¥, »ZTMMA % AN I, free I L THIBESE O
DI & EEY & L, EEnTHEROH - %T v >~
ANV ERERT L LB L Tw 5 (Fig. 3A). MMA (37#
FED/NE RN Z BT 256D H 525, HEITHE
POHEEL, FMOFERET S I LICL ) EHEMEK % 4t



Fig. 3 A: A photo showing an end to side anastomo-
sis of MMA and a cortical artery on the temporal
A lobe.
B B: A photo showing an end to end anastomosis
of a tiny branch of STA and MMA.
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L, BAEEMT OBICHEE S N 28E1213 MMA [H 4 o b i
W& STAD 5K & OSTAMMAW A % 2D
MMA @i a5 3 Hlf# < & 5 (Fig. 3B).
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FICEMT 2 L9125 5. ZOBICIZMEREIRIE R Wimh 5
OWIMIZEREL, HEGOL Y YT RLAMEE &3
AR A [ E T .

BN A X 2T HEE L 72 STA @O E\» frontal branch &
%% \» parietal branch IZ# X4 2L {E THEO T 5I12dH 5
ACA & MCA Oz LossticeneEny &5 5. ACA
DINA 2N X YN A SR B DSNIED Wi & &
HobdbbtrZ LI, @EDNA A L#EMLV
(Fig. 4A). 72721, /NEBITIZZDOH A XA/PNEL, F

Fig. 4 A: A photo showing a direct bypass of a frontal
branch and a cortical artery of ACA.

A B: A photo showing a direct bypass of a parietal
B branch and a cortical artery of MCA on the sylvi-
an fissure.
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IIZ1E MMA %Ay 28 5 72D )R #iIC /wtﬁx“%%
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4B). 72721, YW AZLEHEOTE 7217 RKVINLE %
LYy e LT#EIRL TwA. frontal branch it
arteriosynangiosis @72 & two cranial windows DfE D 7
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5OMAZ IIMIZERE T 5. WA SR OMERIZIZ R v
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Fig. 5 Comparison in change of the preoperative and the post-
operative CBF and CVR in the ACA and the MCA areas.

Fig. 6 Demonstrative case with the anterior collateral
circulation of ACA through the ophthalmic artery.
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BA: WIRoOWm L e Lo Licg 2EET 5
A3, BIGFEER © X M B A @ interfascial dissection % 17\,
superficial layer % ‘B B EHIH O FICE < & MMD3 % <
W5 AL EATY cosmetic I2b BIFTH 5. BHOREIR
TV—b &2 TELRETL ALY, TL—MIHAR
HLT % EORIHMMTEDLNL L H 12T 5 LMD
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Y, RHRWMEED, EH O STAMCA double
bypass #4175 72BHZ AR OMHEA LIS L 5 b T 7 vid
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Fig. 7 Same case with the posterior collateral circulation
of ACA though the retrograde filling of the corti-
cal arteries and the posterior colloidal artery.
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22 BT 5 s 2 B'I-IMP SPECT # AW T4 7-.
SPECT MAEED 7 4 I ¥ LTI CTEEMFENES H 47
&b 3MLREIC, FLTMBEbMBELL LD 3L
12, BRI D% BT fREBAT o 72, 53 2003 4E X D
2008 4 F TU4FE T two cranial bone windows TiH# &
N7ZDRLRWEH 24060, 39MTHSH. 146, 5
P10 1 T 5-66 1%, FH6ETH o7z, HFFHMO
MCA B X O° ACA #HIZ ROI % %2 LIt & & M 7
)% TR BV TG L 72,
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HiA%35.2 + 6.7 TFAMi#%AY 383 £ 4.7, MCA FHIK O ML jic 1&
363168, 412+97 LS NRMMAEED Sz, M
Fiite+ SD (%) Tld ACA #HIK Tl 46+ 178 20 5 39.3+
32.7, MCA #HI% Tl¥ 66 + 169 2 5 423+382 & # it 5
A RIC®WE L Tz, Tk ACA #lgd MCA #Hi%
EB I E & MBI L Twahs, A&
A EIC®LHE L CTw 2 (Fig. 5). (p<0.05. Wilcoxon
t-test)
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FTLIERMBIREZ Z 5N EHY, ZOMFELE#EICZOWT
W FZTFUATEE LIRS 23H D, B ot EmR R
TEZV., ZOobbIUd LT X 0 ATEMIELE O one
cranial bone window % ififT L 435 & OVRHIHZ A7 F5 B Ak
ZiToTwiz. L2aLl, bR RIENEEIIRO LTI
VIR TdH ) MCA I8N 2 T ACA FI o ML i g &
DB A EBRMEsDH Y, ACA FHIKO R M ML L% D
VETH D EE 2, HiEMEEREZEMIZAT, ACAHE
oM Z2 R RA Tz, LaL, £ Tld ACA #HIs
x5 5 153 2 ML 54 2% b N b o 72728, one
cranial bone window 7 & R SHEB NN B 7 B 8H % 5% ) 5
two cranial bone windows {CZH L7z, T DK ED
advantage 39212 ACA HIZBIIEL, LY ¥ v b &
LG ACAICWEWEERZ L THY, FMEELK
i P ER B 240 s L RS o M mMAT TR A 2 &
TdH5b. 729K L7z one cranial bone window TIIFH
DK & W72 O\ MR MAT @M AW EE T D 225, two
cranial bone windows T3l # DBIEHIZ/N S <, HIHEEIM
THENLEES TH D, 72750, THECRHEME R,
midline ¥ TH ¥ 3 % 72 ¥ bridging vein % interdural
vein 72 EH 6 O WML O fE etk A3d O, WG B 25H] PR S
N5 5.

LR DHRWO ACA FUEOMEN AT LK Z < BREIIR,
A A EIIR, RIMSREIIR 2 4 L 727 & Y oIk (Fig. 6)
&b 120l D & B B I LR B IR % 4i- L 72 Lo
HdH 5 (Fig. 7). ZOFEREICL Y ACA O Z M I
DHIH R B WAL T 5 728, FIEEEM O cranial bone
window DL % il &+ O MFEIREIC L ) Wiz BB ST
W5,

S0 O L e TR R O TId ACA #HIFIZB W T
MCA & [FBRICAHT R 1 A H & v BRI i & M4
FHGEILFEZ R L7z, one cranial bone window O $
LI LT \w2S, two cranial bone windows %%
RHRHMOMATHEIIHH 2 TMEEEZ oM. 5%,
B HICZIME % /3 —F %X BHTABRIHIE O MAT FR I
DWTH RS L7z,
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