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Photomicrograph recorded immediately after a single bypass was com-
pleted. The arrow indicates the left OA. The arrowheads indicate the
angular artery.
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Occipital Artery to Middle Cerebral Artery
Bypass in a Case of Unavailable Superficial
Temporal Artery due to Stenosis: A case

report
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Superficial temporal artery (STA)-middle
cerebral artery (MCA) bypass is a fundamental
procedure for neurosurgeons and is used to treat
various pathologies. However, the STA may
occasionally be unavailable in patients because it
is hypoplastic or has been used or sacrificed in a
previous operation.

We report our experience with occipital artery
(OA)-MCA bypass in a patient whose STA was
unavailable. A 62-year-old woman presented
with right hemiparesis. She had a history of right
STA-MCA bypass for right MCA stenosis and
multiple cerebral infarctions. She was taking
clopidogrel 75 mg per day. Magnetic resonance
images showed a new infarction in the left
insular gyri and corona radiata. Magnetic
resonance angiography showed occlusion of left
internal carotid artery (ICA). Digital subtraction
angiography revealed left ICA occlusion,
proximal stenosis, and delayed flow of the left
STA. Resting-state N-isopropyl [*°1]
-p-iodoamphetamine (***I-IMP) single-photon
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emission computed tomography showed
decreased blood flow in the left frontal and
parietal lobes. Because the patient’s left STA
was stenotic and the left OA was well developed,
we performed left OA-MCA bypass surgery. The
patient’s postoperative course was uneventful.
Postoperative 3D computed tomography
angiography and digital subtraction angiography
revealed sufficient bypass patency. The patient
was transferred to another hospital for
rehabilitation two months after surgery. This
case suggests that OA-MCA bypass can be an
alternative to STA-MCA bypass when the STA
is not available.
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Superficial temporal artery-middle cerebral artery (STA-MCA) 734 7% Zfifid,
WIS O MAT TR AT e B & BB \CH Hl = Tl i Cd 5 . LA L STA
PERIERE £ 72138k%8 - BHEEL TV A HER, 3 CICHiMFM TR S Tw 546
121, STA % donor artery & L CNA NSAMFICHHT L2 LIETE RV, ZOX
3 72 ¥i4121% radial artery (RA)® % saphenous vein (SV)” # 72284 28 24l
PIibhd 2 EeDBL VD, BENKRE S FMPZEMICR L. Rr3kEo0l0
STA % NA IR AMIHH T & o 72 NFHB IR ZESEFNI XS L, occipital artery
(OA) % Fwv7z direct OA-MCA /N4 7S 24 % JifT L, RAFRAER 25700 THS
5.

Il. FEBIRRE

B 62 k.
E W AR
BEAERE : D 2 4ERT, 77 v — oMMz ZRiEL, 7 FZ L)V (75 mg)
18E/ HNARP. @ 12 450, Mk T4 MCA BRAHEICK L4 STA-MCA 734 782
Wiktfs. GOBERIFICTA A Y ia#h. @OrfiE, IREFREE IS LNIRGE .
BUIRE - 2 AF 1\ I 98 2 FERETR, élﬂ”i’ BEEMEE L CH Y, magnetic resonance
angiography (MRA) TIXZ %M OHEBWNENREZE 2 8 STz, 20XX £ O
HAH, 1M LAITKBRS, A ETEDABEOL5WT IR &, 7 ReHBRIZSF
MkEZZ L7
MZ W BB RS & MR A - & K 1580 cm, A% 992kg, I}k
135/53 mmHg, MR#H99 [l / 4. Bk B, A 5 M ¥ (manual muscle test :
MMT, Ei3/5, TH3/5), fiFaOMEMTH Y, National Institutes of Health
Stroke Scale (NTHSS) 3/42 ri.
M5 E © magnetic resonance imaging (MRI) ¥LECRFAHI{ETIE, AEED, Bk
TN 22 % 8072 (Fig. 1A, B). MRA TI3/: internal carotid artery (ICA) %3#H
ERCRHZEL THBD (Fig10), /2 MCA DA R, A MCA K (ML), 4 anterior
cerebral artery (ACA) EAZ#B (Al), 45 posterior cerebral artery (PCA) DFk%g
%D, 7t STA 13 AR CTdh 7> (Fig. 1D). N-isopropyl [“I] -p-iodoamphetamine
(""LIMP) single-photon emission computed tomography (SPECT) (2 X % BRI
A CUE, A BT UE % ~ UE TH 3E 12 M AR T % 32 % 72 (Fig. 2). Digital subtraction
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Fig. 1

A, B : Diffusion-weighted magnetic resonance images (MRI) on admission showing new infarction in the left insular gyri (A)
and corona radiata (B).

C, D : Magnetic resonance angiography (MRA) on admission showing occlusion of the left internal carotid artery (ICA) at its
origin (C, arrow) and multiple stenosis in the right middle cerebral artery (MCA) , anterior cerebral artery (ACA) and posterior
cerebral artery (PCA). The left superficial temporal artery (STA) is not observed on MRA (D, arrow head).
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Fig. 2
Resting-state N-isopropy! [

angiography (DSA) TIi&, * ICA 1%/ common
carotid artery (CCA) 225D IEFECHZEL (Fig.
3A, B), /£ ACA fHIIZ azygos Al 2> & I3 A3k
¥ EMN, £ MCA #HIg X/ ACA L /A£PCA KD
leptomeningeal anastomosis % 4~ L T Ifil it 23k 5
SN Tz (Fig. 3C, D). 723, /& STAZEMFRT
g, MOKMHTEPERLTHBEINTED,
J OA I HERAFEE L T\ /2 (Fig. 3B).
Abitgi#: FHABEL, 7AE1) ¥ (100 mg)
1EBLX27a Y FZ LV (75mg) 18/ HD
Wik, 74 banN>y o GEGREZBRG L. 8
295 HZAG - S B 28 MMT T L 2/5, T
2/5 LHEEL, 5125 49 HIIE R G RREEE A

1291 _p-iodoamphetamine ("*°I-IMP)

single-photon emission computed tomography (SPECT) HE L, ERIEMMT TL/AICEEL . $E5

shows decreased blood flow in the left frontal and parietal

lobe.

e5 MMRESFHER vol.32

93 HAZHEAT L 72 MRI C I3/ BURTES D Jsi 4% 28 A4
KLU, 53 KGEFEIBIC D AT ZE A BL L T 7273,
MRA (& AFER & RETH - 72, F$4E 30 H# T modified Rankin Scale (mRS) 4
THo72h, FEAHEIE < WMEDIAIUML T LTWB 2 &, ShloFiEsE
EOSHBIRE L Tw5b 2 &2 6 MATHEM OIS & HW L7z, A STA EAFERIC
Berenid D M HAMESGIE I N/2720, FEEL TWwW5bB OA % donor artery & L
THEIRL 72

FHim 2 8BRS 70 R LV R IR, 7 AEY JiEikEE L7 F R
36 9% H 2/ OA-MCA W&t & i T L7z, A4 7 4 —)b F = 1 52 % CHEIR % [ 2,
i FHIEAALE L, Doppler TA OA 2~ —F > 7 L7 (Fig. 4A). PABEMEE TIC/AE
OA ZIEEL 7. 9 LIEMAHETOA ZERL, EMOMENB L EERLD
AL ZFEEL, 8cm @ donor artery ZHEPR L7z, BREUIRZAITICIERL, KRz
i L7 (Fig. 4A). IV E 7 2R OMEREM T angular artery (W& 5 2 & 24
EL, 6 X 7cm OBHZIT- 7. WEZYB$ 5 & 3R IZ angular artery % 58072,
SO TOADTHRESTHLZ L 2R LYK, ~/8) Y ERTHE L.
OA @@ A¥i % fish mouth IKICHEHE L, recipient @ angular artery # [f] L& & C
arteriotomy % fiti17. 10-0 -4 ° > % T12 &% & L 7= (Fig. 4B). & 1% ICG &
Doppler TN 4 /S ZDBfEZFER L7 (Fig. 4C). FABHERICTHIZ X 5 OA DHZEE T
i 572012, OA MBFRORIE 2L ER L 72 (Fie. 4D, E).
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Fig. 3

A, B : Left common carotid artery angiography shows occlusion of the left ICA at its origin (yellow arrows) , stenosis of the left
STA (red arrow) and the well-developed left occipital artery (OA) (yellow arrow heads).

A : Anterior view.

. Lateral view.

C : Right common carotid artery angiography showing collateral flow of the left MCA from the left ACA through the leptomenin-
geal anastomosis (yellow arrows).

D : Right vertebral artery angiography showing collateral flow of the left MCA from the left PCA through leptomeningeal anasto-
mosis (yellow arrows).
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Serial intraoperative pictures
‘ A : The red line indicates the left OA. The yellow dotted line indicates the skin
incision.

B : Photomicrograph recorded immediately after a single bypass was completed.
The arrow indicates the left OA. The arrowheads indicate the angular artery.

C : Indocyanine green video angiography shows patency of the bypass.

D : Perspective view after bypass completion. The white arrows indicate the OA
and the arrowhead indicates the angular artery. The yellow arrow indicates
the gutter for the prevention of OA occlusion by compression of the skin.

E : Three-dimensional computed tomography angiography (3D-CTA) after sur-
gery shows the OA and the gutter at the bottom of the craniotomy (red ar-
row).
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Left common carotid artery angiography one month after surgery

A : Lateral view showing patency of the left OA-MCA bypass (yellow arrow) and recanalization of the left STA.

B : Three-dimensional digital subtraction angiography (3D-DSA) showing patency of the bypass (yellow arrow) and stenosis

of the left proximal STA (white arrow).
Wi REN PR A REIROBEIIFED e d o 72, 47 1 4 H 121247 L 72 DSA T,

OA-MCA /34 78 2 D Bl 7 BAfF % #8672 (Fig. 5A). /£ STA IIMRT L D Hid-& D
ERH I N2 AS, EALERTHI S 2228k %2 LT\ 72 (Fig. 5A, B). fif 2 7 H %12 mRS
4 T NE Y F— 7 3 ViRkENIERE L 72,

n. # £

STA-MCA /54 7S 2 AR BEIC & o TIRIER 2 THTH Y, FHH)
BroskzeemzE ", b0 Y, ERMBIIRE > ¥, HEEKES " OBBICH
M7l cdh b, Lo L STA MEEOYE, BRI X ) $kaz - L T
WAYE, bRBRHDONA AWM TT TIC graft L LTHEHSI T4, M
B DBHEEM T STA 2355 A THZEL TWAEA121& STA % donor artery & LTl
Tz Zidcanw’. 2ok e, RAY 2 SV % free graft & L THHH
IR -MCA NA AWM ERENDL. TOHBERMELINZHDTH LAY, graft
B DOMTE TIRILL, YMEBIRE WA T HLERDLDOT, FHIIEMICRS. S
HIZRA R SV 2 L 72734 27X 213 high flow /N4 7S X TH Y, BWERAES 5
TEDHEINTYS Y. KJERITIE STA OFEMIBICHKAEND ), WikoBEEE
DEE XN 72720, HEIEE L 72 OA % donor artery & L CEIRL 7. OA I,
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posterior inferior cerebellar artery X anterior inferior cerebellar artery ®KASER
~ADINA ISAD donor artery & LT—HEIIZHVSNZ 23, BEMEEOREVNL
BICHAAET AL, JEE - BT2EWC EA 5, OA-MCA N A 23 2 D1,
Spetzler 5 161", Kimura & ® 4 1 '?, Hirano 5 ® 561 ¥, Kazumata 5 o 3
B 7% B

ARFHTRODEEL ML O0A OHBETH L. OA XEDOETHS, FEHEBRL S
s, B E I ICHELT LELAEZEHRE T @ occipital groove % 38 % F T ? digastric
segment, occipital groove % - CHEHFLZEH) & SBCIRE O T, BHmEM & S0
D b %&# o T R E TRFIZEITT % suboccipital segment, - IEHE CTHIH O
bzl o CTIEREEE T2 A ) _E479 % subgaleal segment @ 3 DD X251 S
%', OA OFE, T4 Kimura 50 )55 T Doppler % i L7277,
Hirano 5% CT angiography (CTA) ZilihF- ¥ 7 —3 3 »IZ LT OA DEATE
L7 LM LT 5 Y. OA I3 suboccipital segment TlAIEEE % EFT LTV 5B 729,
CTAWLEDFETr—T a2 fi$5Z & TOA % suboccipital segment D ¥Ef.
FCHEDICPOMEICHRETEX L EEZONSL. KEUHHIE, Spetzler 513/ H AL
LAV RREE R E T2 USFROEM Y Z T L Cw a2, Kimura 5,
Hirano &, Kazumata 1% OA 2o 72 MM %ToTHY * ™ ¥, Fer B
2 OA IZif o 72 B Y B 2 Jtad T L 7.

OA ZFHE - ]RILT KA » M, TEAZFEWVgraft #4562 &, WEZEZH
EIGLWI L THD. FEEICITFHHMEZ M L, subgaleal segment DIEAT
DMNOA ZTELZTFoF CIZT 572012 OA I L &k % T 81
WO ZE, OA DGEIIABEDOME R Z 723V E I NS/ KR-FTTH
B LYK g 5 2 &, WFEZ AR U TH30RET LI EPNEETH L. Frld
Kimura & ® B CHEW 2 OA 2 ##E L, 8cm @ donor artery % £472. Kimura
5134 7 cm, Hirano 513 11 ~ 13 cm ® donor Z FRIML 7z L WEL T2 * 2.
73, Kimura 512 double bypass D728, OA DR DOKWIGH % H 9 1 AFEE
LTwa P B, OA 29 < X 9 1% O STA-MCA /N4 S 24 & 0 & %75
12479 . Spetzler SIFHVEILD 6 cm FHIC 4 x 4cm ORAFE % 47 L ", Kimura
51X OA D EYIBH % superior temporal line (23> THIHIZEEER L, superior
temporal line ® F A CHBE L TW3 2. Hirano 51 CTA 2 b L IC LT ¥ 7 —
3 3 v Crecipient # 52 L, 2O FICBELTW2 Y. &2 1E, Kimura 50%
B> T6 X Tem OFHEZIITL, WEROTEHEIZE S OA HZEZ FRIT 572
DIZ, OA EMF DRI E L /ER L 72,
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Recipient # MCA ® EDIMFICT 5 2 diEmAd 5. Kimura S ER /N A X
A % angular artery (ZHifT L, 2 4 H % posterior temporal artery (227 <" double
bypass # 47 > T\ % 2. Hirano & & 5 fil 4 Bl I< single bypass % i 17 L,
recipient @RI angular arteryd &, central arteryl & TH 72 %, Spetzler &
i¥ angular artery | single bypass % fif7 L7z ". 34 % donor artery ® OA @
FEATH S WA LR\ angular artery (2 single bypass % Jfif7 L 72. Recipient ®
BIUCEE LTIV By 2RO TYE LR WEIIRZ #IY 575, REIARAL2®
i GHSR TH3E 2 O WA R DD b E 2 B LEHDH B P,

OA ZNA NI T B0 AEHE L L TERGEOMEDNH L. STA 253 T
WCHIBIFERCHEDN TV DA, OA 234 N RIS § % & X ITIXTEBE 2% IR
B2 ) AARARRARZ 2 2 EAMESh T * ¥ F72, OA RO LES
g4, recipient ® K E 2505 ~ 0.6 mm RO HEIZ NN, NS ZADRRETH B &
LIZXY, 20L& IPIOMATHEMSLECRS Y. Kazumata 513 b % b 2%
DB FIEBROMATEEIZ OA @ lateral branch % fiv:72 MCA OEHENA 73X Z2)N
%, OA ® medial branch Z ME 3% & 35K TOREMMBEE B & LT, KL
R & b TN B3NS4 82 2 AT o T B P

OA DIHMZ posterior auricular artery (PAA) % donor & L CTHW 5 HiEdD Hi
&N TW%. Kurihara 513 7, &% b R0 O W T STA AR 2 7200 12
INA IS AV TE % h o 72 4 B2 PAA % donor & LT MCA 12734 78 A4l & 47
WV, EFNCHBEONA N ZADOREE TIA RO ELEEZE- L HBHELTEBY,
PAA H3583E L 7B IZIB T RET S 5.

AIEF)TIE, MATICHIEA R TH o 72/ STA DSMZICHB I NS X912k D,
STA EALERDFRZEDSH L7z, CORREE LT, o MmEHERICH T — TV
BEAEIC X ) STA 288282 2 L7z, 7213 Fog s o MU BE S o 8 [ 52 25 STA
DOIMARIC o -WREE D Z 2 5N 5%, BWEAREIXIT-TE53, 51
METD MRA TH A STA P ER TRV OTHEF NS IRV & Z 2 7.
b —DODEKE LT, A L7 STA 2> SHEANDIMEAE A 5T - 7272
D OADFEL, /N4 XZMiEIC OA ZFEEL 72 2 & THBEOMMBAA T4 & %
D AABMEC STA NOTRESH R LI ENE L5 X - 72 Rekd E 2 bhi-.

Iv. 1 ‘E %E

MCA I D MAT I STA 2MEH TX 2 WA, OA % donor & LT
% Z &3 simple 2R L HETH), 1 DD option 122 NG5 EEZ BT
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