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Transient Focal Neurological Deficit Due to Hyperperfusion
after Superficial Temporal Artery-Middle Cerebral Artery
Anastomosis in Patients with Moyamoya Disease

Miki Fusnvura, M.D.,! Hiroaki Sumizu, M.D.,? and Teiji TomMiNAGA, M.D.!

'Department of Neurosurgery, Tohoku University Graduate School of Medicine, and
")Department of Neurosurgery, Kohnan Hospital, Sendai, Japan

Summary: Surgical revascularization for moyamoya disease is believed to prevent cerebral ischemic
attacks by improving cerebral blood flow (CBF). We investigated how the rapid increase in CBF
through the direct bypass affects the ischemic brain.

CBF was measured by N—isopropyl-p—[IZBI] iodoamphetamine single-photon emission computed
tomography (IZBI—IMP-SPECT) within 1 week after superficial temporal artery-middle cerebral artery
(STA-MCA) anastomosis performed on 27 sides of 22 consecutive patients (male:female=6:16, 2-62
years old) with moyamoya disease from March 2004 to April 2005. Five patients (male:female = 1:4,
26-55 years old) suffered delayed transient focal neurological deficit mimicking ischemic attack at
2 to 7 days after surgery. Postoperative SPECT revealed focal intense increase in CBF at the sites
of anastomosis in all 5 patients. Postoperative magnetic resonance imaging showed no ischemic
changes, and magnetic resonance angiography showed the apparently patent STA-MCA anastomosis
as thick high signal intensity sign in all 5 patients. The anatomical location and the temporal profile
of hyperperfusion were completely in accordance with the neurological deficits. Strict blood pres-
sure control and administration of a free radical scavenger were instituted. The symptoms were
resolved in all patients.

In conclusion, transient focal neurological deficit following STA-MCA anastomosis can be caused by
focal hyperperfusion in patients with moyamoya disease. Routine CBF measurement is recommended
to differentiate hyperperfusion and transient ischemic attack, since the treatments for these condi-

tions are contradictory.

Key words:
* moyamoya disease

- superficial temporal
artery-middle cerebral
artery anastomosis

* hyperperfusion

+ single-photon emission
computed tomography

Surg Cereb Stroke
(Jpn) 34: 37-41, 2006

Ygtinks: MRAVEFESER, CIEERE RAERAER (255 E 2005.7.25) (A H 2005.8.31) GE#EE ¢ T980-8574 HHBEATHE
XERER 1-1 Bdb kM aREsAs A #) [Address correspondence: Miki FujiMura, M.D., Department of Neurosurgery.
Tohoku University Graduate School of Medicine, 1-1 Seiryou-cho, Aobaku, Sendai, Miyagi 980-8574, Japan]
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MR FR A HEAT IR AR %E - PAZEL, £ OFEICEFMER
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—F, bRLRFEEICBV TN S A RICHRFR
FERDKRELCERTHIE LD D, BEMIEIEICL S8
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NT &LV Lo Ladss s BT om % b R
DR L % HREOFMIETHTH L. 520 RhHIC
X4 BN 7S AT & B BB MmN AN I R I 5
ZDHEEIDOWTHARWL EEL . RS TS iz
B THAL STA-MCA W &AM % HifT L7220 b 0 E it
FEFIORT, /34 7S ZARMBICHIEREERIC X 5 —BIFET
R E B L7595, ko —EMMEE
I 9% i IR & R 0 PR LS L T v A A%, &6 T Neiso-
propyl-p{*%1] iodoamphetamine (**I.IMP-SPECT) IZ & b
BRI EIEROBEREE LCFE L2 WY &ERE M
WCRRE L7\ & gl 7.

MEREFE

SHRITFHI6F3 AH 5 17F 4 H £ THHERRIZTSTA-
MCAWYEMZHEAT L72b b R - k274 - 226)
(B/Z=6/16, 2-621%, T 345m) Thb. 260K H
SEB & ARAEHEIE IS A L2 L R L Rl 1 F 2 RV &
B, BEF@HE Y4 ) ABRGAEESHEEZRLLT
Wb, EEFICEVTSTA-MCA W& & & 7 4T F
AT & W4T L7z, #1460 % B\ T encephalomyosy-
nangiosis (EMS) 2 dural pedicle insertion % Uil 2 7= B #11
THRHZEML Y. TR & UCREETH 0 i
BT IMP SPECT {2 THYILHE DT & BB TR F ik LT 4

Table 1

HHONb DI L Chifr L T\ 5. recipient artery
WAL EN & L CEHTHZZ L2 (Al A ) M4 (anterior parietal
artery) T IV T W 5. MR E B LRI (B3 E
(Intrared imaging system: IRIS-IV, Sparkling Photon
Inc., Tokyo, Japan) iZ & 2 ERiE0MHREE= 5 1) ~
TERiTo 7. el chigal (E1-2mE, $£6-7mA)
1 PLIMP-SPECT (ARG ) 12 & 0 i o0 3 £ % 47 1>,
% B o B i it 2 3DSRT-version 20(585—5 V4 7
A b=V THN L7z, BREHOMBE, /N4 84
@ patency ¥ 15 Tesla @ magnetic resonance imaging
(MRI)/ magnetic resonance angiography (MRA) {2 Ty
#%2-3HHE, %5UN210-14 H BIZFHli L7z, MRIIZDOW
T TL, T25EARE SN2 CHLHGaAmE, fluid atten-
uated inversion recovery (FLAIR) & T2 sl {4 & 5
S % AT o 72, iR SR O BEERAEIN & I AR A MR A A
BOBREMELE OBEEZRE L 7.

®OR

B 2 AR AR B E R IR % 2 U 723 RN R WA 12
55, —@EORT BT KB EEROEERE B L1
flznCchbhhrodz, 56 - 5ANIB W THIEELE
A, IEESPE LS AV RN R M S 1R (TTA) (S L 22— -
RETMEREERZ RO (B 1 L=1 4, 26-55/). 5
B4 G T SPECT 2 CW &80 00 52 B JR BT 1Y w85 HE 475 3
%A%, ZORERSO BRI R EE RO FEILR
B LTTFIEL %D o 7. MRI/MRA Tid 561 &6 T
STA-MCA S A S 2GR ith 8, W& ERA0 R B &
{24 FLAIR IS CHREK O B IRIUS & 3260 7. 31 o 3R 1%
TR R RS ENE oz, WEI Y Pu—n
(FEEE), 72 & MCHEMEHI (= 5 5 KR V) I TS5 B4
B CRBET AR % EIRIE S E Lo, 2280 - 27 F iR E L
T, BRERFCDH O 7 e MR BT IEIR 2 5% L7 ERNE 7
Moo, BERICE S - BERAREREEREE LS

Summary of 5 cases with transient focal neurological deficit due to hyperperfusion

Case No. Age/sex Type Side of operation  Symptoms Period of deficit  Hyperperfusion by SPECT
1 38/F  infarction left ophaosia POD 2-6 POD 1,7

2 55/F  hemorthage  right dysarthria, numbness POD 7-20 POD 6

3 36/F  TIA, seizure  left aphasia POD 2-14 POD 1%, 7

4 37/M  infarction right ** aphasia POD 4-60 POD 2, 7

5 26/F  TA right dysarthria, facial palsy ~ POD3-12 PODI *,7

M: male, F: female, POD: posioperative day, SPECT: single-photon emission computed tomography, TIA: transient ischemic atiack.

* Slight increase at the site of the anastomosis.

** language dominancy in the right hemisphere as shown by functional magnefic resonance imaging.

38 MEDHOHE 34: 2006
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Fig. 1
IRISIV {Sparkling Photon Inc.,

Case 5. Monitoring of the cerebral surface flow dynamics using Intrared Imaging System:

Tokyo, Japan} before {A} and after (B} STAMCA anastomo-

A|B

sis, showing significant increase of cerebral blood How around the site of anastomasis {arrow

in B) as shown by black color.

Fig. 2 Case 5. Postoperative magnetic resonance angiogram showing the apparenily patent STA-
MCA bypass as a thick high signal intensity sign {A). Fluid atienuated inversion recovery Al B

showed laminar high signal infensity ot the site of anastomosis (arrow in B).

BDE L% Table 1 1ZRT.

(FRSIEB - JEBIS) 267%, K.

R I6ESAE L YA ORI FBIESHE.
THRLRWMFEDLNYEHEA, MATHEKENICARE
Trolz, MBEFNBEERZ (, MOEREZTEImM - 3
VDb b PR E RS, W SPECT T T I AN

RO MBPIET & HIEIR T M OB T % 32072 (G128 steal

Kb Y). 174 3 FiA STA-MCA YA & B# AT
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R: right, L: left

AAERD (Fig. 1). WEE, MEEPORERREZOT
fite MRIVEFGRAE R CO RMEO LI DO Lo 72,
Wite MRA T NA NS AERERENTED patencyf)§
TERR SN/ (Fig. 2A). T8 H ORERE SPECT TidW &
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3B). #i# 2 H H® MRI (FLAIR) T & 50467 B B2
(%k Yo oMk EES 207 (Fig. 2B). %30 H
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BET o728 ZAERIIEAICHELHBZ 12 RICERE
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Fig. 3 Case 5. Y231IMP-SPECT scans before surgery (A} and 1 (B} and 7 days (C) after surgery.

Mild increase in CBF was detected on the side of anastomosis 1 day after surgery. The A| B|C
focal intense increase in CBF at the site of anastomosis (arrows in C| was evident 7 days
after surgery, in accordance with the manifestation of dysarthria and facial palsy. R: right,
HEEA LRI SN T P o?. SEDObRbADE
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flow 2SHEZL S AL, IEHCRIN 12T b #7727 AR 2 234
S ot (4) BFFMERERROBEBICH > CRE
Wiz —3 LT MRI FLAIR I TR 12 - - B 22 m %
FL oAl

bR b R DAL o0 B SR MR B A T 2\ 3 A SHBD IR
HIBEAT (CEA) 2 STAMCA W& % IC B Wi, 1BHE
MR 5 B mik A & 5 DB %
B ERENTIEAV. ~F, bRbRmIIBVTIE
WROEBMBEIZOWTRINTEVWEEZSNTELRK
Y7, WSBERIC L 2 MREREBOWRMEIZDOWT
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H o R WIREOEEEEE O b RIS Y 7 W EE
AN LT RN RAZ2ERTHIEAFMONTE
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G R BRI F I W T L BRSPS A L 2 ATH
B, ER, CEARICBEREREL S LN TIEME
EM OB RBEESMIT L TwA I EAHESLTW
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