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Summary: We report a novel surgical technique for patients with profound cerebral ischemia in the Key words:

temporo-occipital lobes due to significant stenosis of the ipsilateral posterior cerebral artery (PCA) * moyamoya disease

in moyamoya disease. The technique includes STA-MCA anastomosis targeted to the angular artery * posterior cerebral artery

and indirect bypass through large craniotomy extended towards the temporo-parietal area. Over the * temporo-occipital lobes

past 10 years, we applied the surgical technique for 4 patients who exhibited transient ischemic + cerebral ischemia

attacks or ischemic stroke involving the temporo-occipital lobes. Following surgery, none of them + surgical revasculariza-
tion

developed any cerebrovascular events during follow-up periods of up to 8 years. Cerebral angiog-
raphy revealed that surgical collaterals widely supplied blood flow to the operated hemispheres,

including the posterior temporal and parietal lobes. Postoperative SPECT and/or PET studies also
Surg Cereb Stroke

demonstrated marked improvement of cerebral hemodynamics and metabolism in the operated hemi-
(Jpn) 37: 345-349, 2009

spheres, including the occipital lobe.

The presented surgical technique can effectively improve cerebral hemodynamics and metabolism
in the frontal, temporal, and occipital lobes at once in patients with cerebral ischemia in the tem-
poro-occipital lobes due to PCA stenosis in moyamoya disease.
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bR b RN FHB IR AR TN A U 2 AT ROk %E
WETH Y, WHEHEICHEORIEINEZ &729 2 &A% <Al
SNTwA WY SHIZBWTIRENEDL R bRHDS
CEHIHIEBRICH§ 2 MIATHEN 2T 52 &1k
D, BB HERICUGE L TR RUIFH A 2 &
TEDIE G AR hfb\é4>5>8> 10—12)15)17>' —77,
PNEHBIIR % P OISR E DT 5 bR B TIE, 7%
KIWEIRDS & DO TEELMENIMATIEE LTHEL TV
TELELAMBNAEHEETH LN, ZoBRKMBIRIC
DIRAEIRE & A L 7B L, BIBHIED S HBBIEISH,IT T
LEEOREIN T G522 Y, INFTICHHEH
R4 KINENIR Y &4F (occipital artery to posterior cere-
bral artery anastomosis; OA-PCA anastomosis) % &7, %
FEBRAN ORMAT A 2SR S hCw® 7 Lal,
JEAE O R CHIBHEE 2> & MIBHEE - FRBHEEI 2T TIRH )N
Bz A LTWRAERTIE, BiHEER, S MEERMNE I
5 — WIS B 2 B2, BARM 2t sIC B9 4 it
HiZEbOTHRWY. 40, bhubiud, 0k 2
BNZRE§ 2 Fr 72 R AT PR @& O TRIZOWTHET 5.
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199844 H X 1) 20084 7 HOF 104ERIC, DR bW
WS AT SR O AT AR & g5 S 72 716 117
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LRI TOMBIEIR E FH L WINEILZ A L Twiz
401 (56%) & xt 4 & L7z (Table 1). W3 b P Tk
X 8-38iK TH - 7z, WM OMBEIRN, BAEMELERE, [
GPE R EORERMBIERDPEFRTH o 72, 2721,
case 113 TITHIMTIEBR IS X3 2 I LA T FREART (3 920 &
TW7228%, 7B RINEIIRICIRZE DS BL L 7272012, 4l
BHEE D O BRI CORRIMAIB L 7272, @hnF
i % Fhti L7 TH 5.

Db HEEO SR D LHHITHEE L T 5D STA-
MCA anastomosis + encephalo-duro-myo-arterio-pericra-
nial synangiosis (EDMAPS) TI&, RiSHEBICILK L 72 RiE

MEFEOBIMINFBL ) bR lThs 0. o
NHAPITIEHEEZ S HIEF IR L THEERHBE 5
VIR OMESBER TE D L ICTWA v L, WEREIL
fWICEL L7205, EARMIZIZSTA @ parietal branch #
MCA @ angular artery (2, STA @ frontal branch %
MCA @ prefrontal artery W& L7z, TDODhH,
dural pedicles, temporal muscle, frontal pericranium %
MR, Wi\ S & TN A N AR RS 7. F
WAL 6-7T R CTH o 2. WMIEFER L =D o 7.
AT B £ 7% 3-4 7 H # 12K MRI/MRA, 150—gas PET,
DSA #FER L, ZDO#%IZ6-12 4 H Z L 12 MRI/MRA %
FHa L 72, O-gas PET TliE, MWLk & (cerebral blood
flow; CBF), MifiLifd s (cerebral blood volume; CBV), i
W L (cerebral metabolic rate for oxygen; CMRO,),
JixEE %A% (oxygen extraction fraction; OEF) ®1Z7»,
acetazolamide B W SR ER 1 X 5 I I 55 SOIS M (cerebrovas-
cular reactivity; CVR) # % L 7=.

b R

MiRG OB MRI Tl 2B TN EIZRD S h o 7z
B35, 12D 26 TIEFARBTED S M THTE T I 220 TN I
%5872, °0-gas PET T3l ORI O BRI A T,
MTELE B X 0% T CBF, CVROILTF, CBV o4,
OEF O A2 L, FHLWHRMZ o7z,

WL OFEFNZ I3\ T b JEAR I B 7 2 R i sE 4 1
WL o7z, T/, MMtk 15-84E M OB EIZZ I R R,
W7z 7000, — s R SR, SR I I MBI L o 72,

R R b, B MRI T U8 72 7 B 22 <2 Jix ) 1 &
MRS N h o, Witk 3-4 7 A 1RICENE L 7448 IR
wTld, STA-MCA anastomosis 3 & OSRiH/N 1 78 27l %
LT, RIEHERO A7z & FMEEER 2> © PR BRI 220 THlE]
MATEE AR #AC TR S Tz, A o °0-gas PET
THMUERE, JHIALE, RUHIEZ 5D TCBF, CVR O,
CBV, OEF ®IEHAb% EOUE» RS .

RERIED 2 BRT 5.
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Table 1 Summary of 4 cases who underwent STA-MCA anastomosis and indirect bypass extended to the temporo-parietal
regions because of severe cerebral ischemia in the temporo-occipital lobes

Case Age/Sex  Diagnosis Main symptoms PCA lesion Follow-up TIA/stroke
1 8/F TIA temporal headache yes 3.5yr none
2 15/F ischemic stroke sensory aphasia yes 8.0 yr none
3 33/F TIA hemianopsia, numbness yes 5.0yr none
4 38/F ischemic stroke hemianopsia, sensory aphasia yes 1.5yr none
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Fig. 1 MRI (A) and MR angiography (B) of a 33-year-old female who developed AlB
transient left hemianopsia and numbness of the left extremities. Note severe
stenosis of the right posterior cerebral artery (arrows).

W, BoMEST AL TEO LOh, EN%E % £k
Wk BE L7z, M b i 2 32997, i MRI T
DNAEZEZ: EOMBIREA RO o7z, i MRAIZT
T AN SHBIRA AR IR O S EERZA2 1IN 2. ¢, RRINEIIR, B
KIKEIR D flow signal 23ZFHIZIRES L Tz, S 6I1CH
B RIMBIIR 12 55 B Sk 42 % 220 72 (Fig. 1). '°O-gas PET T
&, MR ANEERIC CBF, CVR OfKF, CBV Oz &
ORB M OFT A % 5RO 7205, AR FERTHEZETDH - 72,
B2, AMIBEZED S B EHEE IS, T, CBFIET, CBV Y
M, OEF E5-7%% L7~ 7z (Fig. 2).
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STA-MCA double anastomosis ® D% B34 78 24 %
2hti L 7= (Fig. 3). M FHEIE HAFT TIA Xk L7,

M OLAABINREGE CIEERES L OB S 2 &
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% 3
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Fig. 2 Pre- (A) and postoperative findings on *>O-gas PET (B)
of a 33yearold female who developed transient left
hemianopsia and numbness of the left extremities. Note

— a marked CBF decrease, CBV increase and OEF ele-

vation in the right temporo-occipital lobes (arrowheads).

Note postoperative improvement of the findings even

in the right occipital lobe.

RRHIE L Vo BB IMEERZ & 72 LR w2 EAHBI L
TwRY2 0 L L, BB % 3 L 72 DLH I s
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TVRVODRHIRTH 2. 41, biubhdiis L7
XiF, TNFTICEML TE 7 STA-MCA anastomosis +
EDMAPS & I3 2 &, ORE#EHZ & 5I12H%ITISHER
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Fig. 3 Intraoperative photographs showing skin incision (A),

craniotomy and exposure of the brain (B), STA-MCA

%ﬁ anastomosis (C) and indirect bypass using vascularized
C|D temporal muscle and pericranium (D).
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Fig. 4 Pre- (A) and postoperative cerebral angiography (B, C) of a 33-year-old female who
developed transient left hemianopsia and numbness of the left extremities. Note that sur-
gical collaterals widely cover the operated hemisphere through STA-MCA anastomosis
and indirect bypass (B, C).
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