(IR

%)

&% F AN EN IR B ZEMIRZE 12 B 1) A Diamox B
“mTc-HMPAO SPECT % F\ 7= FA47 i #4 O 2F4iff

—PET ¢ D H#—
FIE BB —& B—* fEaKHZ* RAE OHTF
fart FE*  HH Y OMH BB B EEM
faH o

5 19 E AR BASE IR A 1S k3 % SHEE T A Al % o BN 7 BR GF il 2 45 +F 5 Diamox £ fif %™ Te-
HMPAO SPECT »A7 ith# PET & Mt Ut Uc. st Suai8i: BRIl s £ 23 E0 THTH 5.
BRI TE, AT O #8128 L« HMPAO & PET (1 7 ffilrh 5 i c—3 Lichs, 0 24
Tt PET T{R#ERIESH Y, HMPAO Ttk UL ¥iE L. AR TiMAEICRI L ik 2 Bl & T—
Lt 59 54 3 4Tt PET © (++), HMPAO T (+), | f#l Tt PET ¢ (+), HMPAO i
(=) THH, HMPAO TR EER TIHFEIR T O HESLRRETH - 7o, REFRIBOMBAIC B L TiEim
T L~ LR, RRPIMAEICE LT iR, HMPAO o) 25/ Nk i+ % iic b - 1o 25
R T HMPAO o % v v ke GBI/ M) i3 PET o fifitt GB 6@ M) & de L, %8 E,
Diamox £ fijikg & HICH & s VP&, HEMFEMA EST s8R TH-7o. £, HMPAO Ton
v v b GEAL/ ) o Diamox FAfific X 54 ks, OEF g+ 3 W#THo. DL,
Diamox fiif HMPAO SPECT i3 PET &tk USMTEER S L OV PIRREO IR T A3/ ¥+ 5 i 25

D, AEFERTROEMICE I O MICHETRETH D EEI L.

L FL&®IC

Diamox (358 7) ¢ B ML & EaEREA A LY, BN ifu
WA LR Tz Lick Yy, NEBERTHED
flitcHWS LT w5279, 4 a, Diamox & fif
99mTc-HMPAO SPECT o {84 3= i Bh AR PA 2E 14
FREICR T % 54 N ZF T d 5 i3 PTG S T i
BicB T HERME PET L, WatLi.

* UM R F R AR P
* [ it e /A
ZfP o444 21 H
AR D64E6 ] 13 H
AIRIETR G @ MRS 3-1-1 (B 812)
UMK
#FOBOME O

(kP 31: 1039-1050, 1994)

I MRBEOLVICHZE

b G138 D E RINEIIR O R A £ 723 PHIE
DTHTH . REIT—FINESINRA S B, Wl
NEEEIAR | B, — IR KAMEhAR | FlTH 5. MRI
< TR NEERZES b, FiffE T
flrh S i A8 - NEBRWI & (EC-IC S A
SRR E, BY O 2FNC I NERIBER & 1T L
fz. zhe 76 6 6T R I BEARRER 2 K
Ltz P, KELE» - FliEEHRZE
W2 % 3 A Z PO R BERE & LT ECIC R
£ R 2R TobDTHS. FHfko SPECT
WA i 1-S » HicfF-7. SPECT % &
PET #EOREFRIE LT T HURWN & LA,
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Post-surgical
outcome

Duration
ope-SPECT

Surgical
procedures

size (cm)

site
L frontal WM

High intensity on MRI (T2WI)
R basal ganglia

Table 1 Subjects and clinical features

Clinical symptoms

Sites of
lesions

Age/Sex

Case No.

weakness, R hand
L hemiparesis

good
good
good
good

L STA-MCA
R STA-MCA
L STA-MCA
L STA-MCA
R STA-MCA
L CEA

R CEA

1x1
1x2
1x2

L parietooccipital

R basal ganglia
L parietal WM

B multiple WM
R parietal

aphasia
weakness, R hand

L hemiparesis
R hemiparesis

R MCA
B ICA
L ICA
R ICA
L ICA
R ICA

L ICA
CEA:: carotid endarterectomy, WM : white matter

61/M
68/F

44/M
74/M

63/M
58/F
65/F

no change
good
good

1x1
1.5x1.5

L paraplegia

5
6
7

31 % 9 13 (1994)

FEB T TR HTRTTSS L b 1 2, R L Ofif kiR
T 20 H MR T - k.
RE LUz RT.

SPECT #:{# 3 Starcam 400 AC/T ([a] i 5 4 o
<% 25, GE##l, FWHM 13 mm) % v 7z.
REGEE LML CHELtE Db, 37, 99 Tc-
HMPAO 370 MBq # # 5. L,
] (64 J5if, 128 <128 matrix) 22 EfkFMi R & fifk
L7z. » &z Diamox 1g # 1 232 THrEL,
BT S 4y 12 T JEE 99mTc-HMPAO 740 MBq
EWREL, Il & U pET 2 I H Ok 7 -

7C.

Table 1 {2 F&IART

105 % &0 324

2 [m] H i A~ o R Y & il L7z |

BIHOBitgEZ = LG < 2 Lick v, Diamox £ fif

DB DM E 7.

MR R S R 7

% — & L C Ramp, #4418 & L ¢ Lammerchandra
= H v, W% U 4 1E1x Sorenson ¥ (1=0.09) (= k
STz, KEMro W %z PET L &bt % 2w,

OM J A VAT FRR L 72, 7eds, Zfihdrmm)
DL 2 254 20MHRE 1 HicERTl o

DO L L1223,

254 2k 7.6 mm TH 5.

PET #: & (3 HEADTOME-III (FWHM 10.5
OM line {C3-f7(2 420, 35, 50, 65,
80mMm DL _NTS5S 254 2% [AKFICAF v

mm) % v,

L7z,

WML & bR (oxygen extraction

fraction, OEF) (3 H2'50 ik & 02 O F
B A E R O W ick v liE L. £
7z, CYBO O—[EIAIC X Y Kb 72 MIfiL 4L 2> &

i) (ke M) & S L.

1 1. 5

KEPEE He%0 K — 5 283k (F— 594 7
T 4E) Ik VR L, 5% COx &
i Gl 2,3, 4) % 7o Diamox f4fifies GiEf 1.

5,6, 7) ORRIMITE 2 SHEH L.
ICCREBEIRIC A =2 — L &AL

FRAT I A EA AL
150 Wik

T TET AR E = 7 MR L7tk 6-7 0
F— N Uz, H20 R — 5 z#Epk Tt 740
MBq ## 10 o L, SEMHE#E =20 1
AthL L biczxF vy v EBAL, TSHET—#
INAE U 7=, R REBREIAR & 0 15 m//min o @
THRRILL, <—#%H v 2 CENRMK

BE & JE L 7e,
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Fig. 1 Regions of interest.

Bk 2 k& D AL & e L 7o, Diamox £ €

ix, Diamox g & 1 3o F T L, $elifk
TH S BRI HE 2 M U7z, 2O & AURTRER

BT 15 LA kbR & & 7.

99mTc-HMPAO SPECT i {4 i+ B/ 75 © ONIC
PRERACEEM L 2o, HEAHEEE 3 A oBEY
BUEORFEIC LY, WATOMKE KL O H 8 &
Diamox 7 = + (BUSHAR T 70 b 1G5 T fiii Bk
&~ % Bith) # (—): negative, (-+): positive,
(- 1): definite positive > 3 Bipkic, it 2{bx
(—): no change, (1 ): mild increase, (1 1): mod-
erate increase o> 3 ¥ o0 U7o. [0 SRS
23 S 2 FE S (RIEEEE £ 72 A EEHE) S L U' 2
ORI Fig. 1 0T EKREL, BRRFR LV
Diamox &AHRED # v o b GREL/ ) &2k
ReRp o, PET BRIl & 1/ 72 50
ERBCIT -7z, HERHIE X SPECT & [akic

3 BB IC M L 720y, BRFEEERICHE L ik (&)
no change, ( | ): mild decrease, (| | ): moderate
decrease > 3 B¥PEIC/MIH L 7-. ERAEMi < PET
{4 R U e BELCABRUER 70> > 2 R i oL 5
RFEIEHRE, HiEk R, CO2 %/-ix Diamox £
HRE DML R % kv 72, o5, CO2 ATMRED
4L 35 it 8 & D k2 © PaCO2 o Y I 23 Re7s 5
7z 1 mmHg & 72 ) DEME L 4 Lic PaCO2 A3
5 mmHg #§4h0 L 723 & offic Rk L. $72,
RO SEIR D E < ik, PET Witk o2 51 % [l b&
1S mm LjEwiew, £, PET @R kTl
IR (14 <18 mm DY) % & E L. KIS,
SPECT {4 < PET OE{&ICHE LIV L D %28,
(EE A CEALIC BAOER (15X 19 mm o fEf) %
RELE. ZOHAE, CT 50wk MRI 2 3%
ISR 2 B RE L.
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Table 2 99mTc-HMPAO SPECT and PET findings by visual inspection before surgery and
their changes after surgical treatment

HMPAO SPECT PET

Cﬁse before surgery after surgery before surgery after surgery

o.

hypo- DMX per- perfusion hypo- DMX increase per- perfusion OEF
perfusion test fusion reserve perfusion test in OEF fusion reserve

(EC-IC bypass)

1 ++ ttoot ++ A+ ttoott

2 -+ -t ++ o H o+ - -

3 = = 1 1 = (=) - i) t) =

4 s + - = =t (++4) = = ) =¥

B A L -+ - f f -

(carotid endarterectomy)

6 = + - 1 + ++ — - I -

7 - 4 -t - b - - 1t -

DMX: Diamox, ( ):5% C62 load, + 4— déﬁnit; positive, +: poéitive, — :'hégartiive?‘r 1 : moderate in-
crease, 1 : mild increase, | | : moderate decrease, | : mild decrease, —: no change

m. % £

Table 2 i F47 jf 1% @ 2°"Tc-HMPAO SPECT
B LU PET BiROBEFIC L 3 HWERTE R ¥
iR 29mTc-HMPAO SPECT k25 <t 7 f5ilrh 2
B, ()14 IR REWR K, S 4
(H): 24, (++):3 40 ©MHR PREKT LR
Wic, Mg 324, (1T 1):14) T
Mok, 64 (1): 24, (1 1):44) <
BRTIHEOUE > Bl S hic. PET T3 1l iif
7 HF 45 ()2, () 2 B TR
B, 6 %1 ((+H): 44, (+-+):2 4l TIHRT i fE
BT 2@k, ER 3 O INEBIARE 26 <1
99mTc-HMPAO SPECT » PET L 4 iz # & iy 3¢
I RE 2D Lo, £, THIH 2 H]c
JaBi® OFEF #ginz B, iz 341 (1):
24, (1 1):14)) ciluiiockn, 66((1):3
B, (1 1):3 4 CRBTHREOWEGBEI L
7o. fiiRinc Jpto OEF #ma i 2l 5 b
1 ¢ i3 44 OEF »METF L7z.

99mTc-HMPAO SPECT & PET # Wi+ 3 &,
R D IKEEFIR © A & 1< B L T 9"Tc-HMPAO
SPECT & PET i3 7 ffilth Sffl¢—B L 7223, %%
D 24Tk PET CIEERE S v (+): 1 4,

(4+4) : 1 45)), 99mTc-HMPAO < (3 {#EFisk 7 L
LHIEL. fBERTPHECELTE 2RO R T
—¥ L. #Y 5% 3 Flci PET ©(++),

9mTc-HMPAO <t (+), 1 fl Tix PET ¢ (+4),

9mTc-HMPAO T3 {KTF 7 L &HIE L7c. (KRERE
BOMBEIC > CiE T 66 CHE»—F L
7o PEBRTIRAE B L < T b 4 41 ()0 143,
(1240, (T D)1 ) cHES—F L. Y

3 h 2 4] ¢k PET ¢ (] 1), 92Tc-HMPAO
<ix (1), 1 5] <% PET < (1), 9mTc-HMPAO
<z (T 1) Thy, 2¥"Tc-HMPAO o F % i /)
A % A s - 7.

Table 3 i FEHfaii% DL & Diamox £ fif IR
9mTc-HMPAO SPECT i 51} 5 7w v b (BB
/M) & PET ic & 5 %e#; & Diamox % 7z %
CO: Al D i 5 e BB % 2%+
9MTc-HMPAO 0 w7 v b Hoid 92§ g & A fof I
EHIC PET Lk L, IO A icm <, A & feefl]
DB E W, 9MTc-HMPAO SPECT (2 5\ C
HHEAYIC Diamox 12543 5 RIGHESET LTV
CHIRE U TER TR L LN AR, 6.5 2
5232% By PEBET L. g ohd
DENESL Y, ERPHREISEEL TS,
99mTc-HMPAO SPECT o Z&2#iih v o b i3 4
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Table 3 Comparison of count rate ratio (ipsilateral/contralateral)
in 99mTc-HMPAO SPECT and CBF ratio in PET
HMPAO PET
count rate ratio ratio of CBF
Case No.
at rest Diamox at rest Diamox 5% CO2
before surgery
1 0.72 0.65( —9.7%) 0.60 0.38 (—36.7%) —
2 0.95 0.73 (—23.2) 0.72 — 0.60 (—16.7%)
3 1.06 1.06 ( 0.0) 0.98 — 1.06 (  8.2)
4 0.92 0.86 ( —6.5) 0.70 — 0.48 (—31.4)
5 0.95 098 ( 3.2) 0.96 0.83 (—13.5) —
6 0.93 0.82 (—11.8) 0.71 0.57 (—19.7) —
7 0.94 0.83 (—11.7) 0.93 0.78 (—16.1) —
mean 0.92 0.85 0.80 0.64 0.71
SD 0.10 0.14 0.15 0.21 0.31
after surgery
1 0.84 0.81 ( —3.6%) 0.83 0.45 (—45.8%) —
2 0.95 0.87 ( —8.4) 0.74 — 0.69 ( —6.8%)
3 1.15 1.18 (  2.6) 1.14 — 1.16 (  1.8)
4 0.85 0.64 (—24.7) 0.72 — 0.61 (—15.3)
5 1.09 1.09 (  0.0) 1.06 0.99 ( —6.6) —
6 0.97 0.89 ( —8.3) 0.77 0.76 ( —1.3) —
7 0.98 0.98( 0.1) 1.02 1.04 (  2.0) —
mean 0.98 0.92 0.90 0.81 0.82
SD 0.11 0.18 0.17 0.27 0.30
9, change after surgery
1 16.7% 24.69; 38.39% 18.49% —
2 0.0 19.2 2.8 — 15.09%
3 8.5 11.3 16.3 — 9.4
4 —7.6 —25.6 2.9 — 27.1
S 14.7 11.2 10.4 19.3 —_
6 43 8.5 8.5 333 —
7 4.3 18.1 9.7 33.3 —
mean 5.8 9.6 12.7 26.1 17.2
SD 8.4 16.5 12.2 8.4 9.1
( ): 9% increase compared wnh CO'III‘O] — not pcl formed

1%, Yy 5.8%, Diamox £ fhiE 9.6 % o3 L
7=. PET |2 X % %2 L Diamox % 7213 CO2 £
ks O NLFEiL iz %, F¥HTzh Zh, 127,
26.1, 17.2% &% L, PET oF 03 E{LRAK & i
7.

Table 4 [ Fffinite o PET THIE L 7o LifE &
AGTRE O iR & 2 bR, MRS X Uil
IERFI 2 R . IR O T i ik, JER] 1
L3 T2 PLEHINL TWzat, {ofER T
ALV NS o Tz, REF S TR LEE o @ %t

T 5 HE, i % 992Tc-HMPAO SPECT, PET &t
10900 Bdkds L T 2t, NI iR o
TR LA EEBET, FERTITEAN & ek 1 TRk
A& iz, Diamox 3 2 vt COz izt 42 X
ISR VTR VIET L, BRI 1 & 2 Tafic ik
B2 L, Wb 3 stal L Ao hiz., F
fﬁﬁﬁ’f\« Diamox 117 H21%0 PET %417 o 7= 4 {5
TR, 3 T ARTRFBEERLD ML
i‘é‘h[mdvn &7, Diamox ﬁﬁﬂ#@ﬁﬂﬁzmﬁd‘ 5
OEF (xffiy, #EFI6 & 7 #F&x<, 509

Mmool
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Table 4 Cerebral blood flow, oxygen extraction fraction and transit time (CBV/CBF) in PET
CBF CBF CBF OEF TT
Case No. at rest Diamox 5% CO2 ° (CBV/CBF)
(m//min/100 m/) (m//min/100 m/) (m//min/100 m/) (%) (sec)
before surgery
1 29.3 22.7 (—22.5%)* — ( — ) 56.0 8.6
2 36.4 —( =) 34.2 (—1.23%) 50.0 6.0
3 22.1 —( =) 24.5( 2.18) 52.0 11.4
4 224 —( =) 239 ( 1.38) 54.6 10.3
5 35.0 40.5 ( 15.7) — ( —) 571 5.5
6 33.9 33.9(C 0.0 — ( —) 41.7 4.4
7 31.3 37.2( 18.9) — ( —) 45.8 6.3
mean 30.1 33.6 ( 3.0%) 27.5( 0.78% 514 7.5
SD 5.8 7.7 ( 18.9) 5.8( 1.78) 5.8 2.6
after surgery
1 35.2 25.7 (—27.0%) —(C =) 48.1 8.5
2 35.1 —( =) 32.2(—1.63% 58.9 4.2
3 284 —( —) 29.3( 0.66) 50.2 9.1
4 239 —( =) 289 ( 1.47) 61.2 11.3
5 34.3 47.4 ( 38.2) —( =) 53.2 7.9
6 33.1 40.2 ( 21.5) —( —) 45.5 4.2
7 34.0 524 ( 54.1) —( =) 48.6 5.1
mean 32.0 414 ( 21.7%) 30.1 ( 0.17%) 50.0 7.2
SD 4.3 11.6 ( 35.1) 1.8 ( 1.61) 7.1 2.7
% change after surgery
1 20.1% 13.2% — % —14.1% —1.2%
2 —3.6 — —5.9 17.8 —30.0
3 28.5 — 19.6 —3.5 —20.2
4 6.7 — 20.9 12.1 9.7
5 —-2.0 17.0 — —-17.8 43.6
6 —24 18.6 — 9.1 —4.6
7 8.6 40.9 — 6.1 —19.1
mean 8.0 224 11.6 2.8 —3.1
SD 12.3 12.5 15.1 11.5 24.6
( )* : % increase of CBF after Diamox i.v.
(. )**: 9% increase of CBF per | mmHg PaCO2
(%)
10
:\2:/ 0 ° L)
2 °
3 -10 o °
i_; L[]
& r=-0.13
g 20 (n=14)
R & Fig. 2 Correlation between the count rate ratio
° affected/unaffected side) in HMPAO SPECT
30 — i . and the oxygen extraction fraction in PET. No
40 45 50 55 60 65 significant correlation was observed between
OEF (PET) (%) them.
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Fig. 3 (case 7, a 65-year-old female)

In the preoperative state, Diamox HMPAO SPECT
study showed a decrease in the perfusion reserve in the
right cerebral hemisphere, while no abnormality was
observed in the HMPAO SPECT at rest (Fig. 3-a,
upper row). Post-operative HMPAO SPECT revealed
an improvement of the perfusion reserve (Fig. 3-a,
lower row). Diamox H2O PET also demonstrated an
improvement of the perfusion reserve (Fig. 3-b).
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e

POST OPE

Fig. 4 (case 1, a 60-year-old male)

In the preoperative state, the Diamox HMPAO SPECT
study showed a decrease in the perfusion and perfusion
reserve in the left frontotemporal region (Fig. 4-a,
upper row). Post-operative HMPAO SPECT revealed
an improvement of the perfusion and perfusion reserve
(Fig. 4-a, lower row). Diamox H20 PET also demon-
strated an improvement of the perfusion and perfusion
reserve after the EC-IC bypass surgery (Fig. 4-b).
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PELiEmno=ns, EER 1 2R Lz Ad
ELLTWiaholo. ffigifo OEF Ego T
flicER 1, 2 OHMEME Le2d, fER3, 4,5
T XA OEF 23U Tunie. @il
itz 3 il 20-30 6 (KT L7z A3 Tz 3.1 o
HEEHE L.

Fig. 2 = 99mTc-HMPAO SPECT ToD# 7 v b
o GE{L i) o Diamox A#fiz X 2 BlbEL
OEF Loz ¥, EHR ZMHEERZLH
oz,

Fig. 3 12 65 &k GER 7) OF{ifiE TOR
iz, Diamox 4 1if B 0 29" Tc-HMPAO SPECT
H{% (Fig. 3-a) L PET Ik 2 MALfEE 3 £ OV
FIREFE oM % (Fig. 3-b) #/53. 7235, PETH
Bz AT, FilfmRe SALRAr— Vv TRR
LTWa. Hifal o 22§ B i 5 il (% T % 99 Te-
HMPAO SPECT, PET & 4, RF 2580V,
Diamox {47 T3 AL E B MRS T 2 38
%. i3 Diamox ARHFICE W T b EREN &
LY, AOWERTHESEELLZLERLT
w5,

Fig. 4 (2 60 gtk CGEF 1) OFiifiE TO R
Hiy, Diamox 4 fif i @ 99mTc-HMPAO SPECT
% (Fig. 4-a) L PET 2 X o Ml & 3 X O
FRHER O {4 (Fig. 4-b) 2733, iRl OLFRE
I % 11 9°mTc-HMPAO SPECT, PET L 4,
CIERGTRIE 2 © QUEESE I T ILRIE T 258w 5.
Diamox £ 7 T3 [[HEBALD FISHED 2 KT L
Twb. IR myEs cE L, Diamox &
BT O RIS LTI NS LTEL TS
7, AN E AL PR ERERALNS.

Iv. £ =

4E, 9mTc-HMPAO SPECT » PET Fif > It
L7, WEEZRERT 258, W 22»EBET
REENRDLLEZOLND. ThDL, WED
%2, 1)SPECT : PET o h £ R 2 X
5000, 2)FROHEEDOENIE 5D D,
) ERMOFEIIZEVEOPERBIL TE
AHZEPVETHSE. ZDIb, DIZEHLT

X, EEONRIECHELRE S DBV DY,
BMELLTEIAZZEAETIOAE Y. 2)D
S840 B L < 13 PET < (3 H2'%0, SPECT < 1
9mTc-HMPAO % FiWwTH ), ZhboEniE
WEE LR 2 A, EEAMBETH 5.
HoBBO 3z X VIRV IAEh 5 & & 2 AR
FAHEETH 523, 9mTc-HMPAO (3 R B 72 &
BEW. 3) OFERIOFEIZEHL T PET &
SPECT DEWE WD XD I1E, BOBDOREHRT
LIIEEMiTREL 0 TH B A, PmTc-HMPAO
SPECT iz & » Nt E R b2 HEET » 5 72 0,
99mTc-HMPAO SPECT 2k 5 # v bk & PET
Tk AMMER E i F Dl L 2 ik Lz,
Diamox 477 9°mTc-HMPAO SPECT # fij\7-
AT RETRI B D A TESR T RRE DFFEMMIZ > W T D
&3, Ramsay 57 (3 20 o — RN 3H
BRI AR (6 L C NIRRT AT % i Diamox
£# HMPAO SPECT # 47\, 9 il ¢RI %E
Lizz Lb, FEEOFM AR TLH- 2
LHELT WS, =7, Vorstrup ¥ (3 138Xe
SPECT, Yamashita 9 ;3 Xe-CT # fj v» T Dia-
mox £ 2 & 5 FIATEROFFMZE ATV, TR Ak
MREEE L - 720, BERTHERREL
ERELTWS., SEOMRM T THIHSHlc
BT LE HMPAO SPECT MiZ& ¢l B S »»
T8 % o T2 PEIR T-fifi BE (K T #0523 Diamox 3772
LV Eh, fEohsEShzT L nb,
Diamox £ 7 HMPAO SPECT {2 o 4 A 1 28
TREMNT. 7o, SEIOHE T Diamox #5145
T 54T 2EED 2 Tc-HMPAO # # 5L T
W52, BRUSICITREHIRTEE b 5 72, 10-20
SHBDOEINREE L. bivbiid PET Z fin
ToiREt GREEF) T L 5o 1% Tk 20 %o 70-
NUDEIETH oz, 122 L, EAEICEHLT
BATEISASENZ 20, WEERA%N, 550
ZH R0 VELRRDRKE Do,
99mTc-HMPAO SPECT % T 13 Bl 1= 5
T 5 IHEO KT RSILH oM=L Y, 2 b
SRAMBETT2720, RESPHRHELIZC W
EAEES LTS 101D, Diamox A kI I
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WM 5720, &6l b2 MBMETT
ZEEXLNDD, TORIFALTETTICRE
L7, SEOHETY, ?Eﬂﬁ'ﬂﬁﬂﬂﬁ‘-n‘f‘f

99mTc-HMPAO SPECT 013 9 7% PET (= [k L,

IRHETIRSTER TR AR IR T oM i 2 H < &
o7z, %7z, Table3 T/RL 72 & 5 12 RiFE,
Diamox 47 & 1,12 99mTc-HMPAO SPECT [
oHh vy M PET 12 & 0 i L= i &
DAL 2NZEAVNE <, BEMNFFNEZES I 55
Th ot LizhioT, mTc-HMPAO SPECT
z%ﬂﬂifﬁﬁﬁﬁé@u?fﬂf BOWTHWIHEIZE,
FER RN A A S Y, E{EOHEIZIZ
+J}& BMETHL LEL LN
PET TREBHENHICMETE 2720, BN
12 LT A AN E L7z OEF oFw, Whw 3
misery perfusion OIRFEFRHIEIRET H 5
519 348 - N BH AR W & 1iF #% | misery per-
fusion 23FHE L2 2 L 2L WIEHOEE % Jd 5
ETERBFRTHS LHEL T W3, OEF
N 2% Diamox & %F 99mTc-HMPAO SPECT (z &
VHRTEDZNBEPICOVWTRELOD S LT
THHH, MEFTIFLALEARDL N W, Kanno
5131, PET 2 W T e CO:2 G% & OEF
EDOBRICOWTRRETL, MERYEET S Z &,
OEF 22 55% %Mz % L KGR EERT s L &
HELTERY, ERICE > TRMLERISHIZ X
D OEF 2 o EBEHHIcE s LELDBND
& DR AEH 5 VIZEAZEIC X b, ERESE
TLEBA, RIS ILER LR T 3 729
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Summary

Pre and Post Operative Evaluation of the Perfusion Reserve by Acetazolamide
9mTe-HMPAO SPECT in Patients with Chronic Occlusive
Cerebral Arteries: A Comparative Study with PET

Yasuo KUWABARA*, Yuichi ICHIYA*, Masayuki SASAKI*,
Yuko AkasHI*, Tsuyoshi YOosHIDA*, Toshimitsu FUKUMURA¥,
Kouji Masubpa*, Kiyotaka Fusn** and Masashi Fukur**

* Department of Radiology, ** Department of Neurosurgery,
Kyushu University, Fukuoka 812, Japan

We studied the pre and post-operative perfusion
reserve using Diamox ?mTc-HMPAO SPECT in
7 patients with chronic occlusive cerebral arteries
and then compared the results with PET. STA-
MCA anastomosis was performed on 5 patients,
while a carotid endarterectomy was done on 2
patients. The cerebral blood flow, the vascular
response to CO:2 or Diamox, the oxygen extraction
fraction and transit time (CBV/CBF) were mea-
sured by PET. In the pre-operative state, the visual
evaluations for hypoperfusion area at rest were
agreed in 5 out of 7 patients in HMPAO SPECT
and PET studies. In the remaining 2 patients,
hypoperfusion areas were only detected in the
PET study. The pre-operative evaluation of per-
fusion reserve was agreed in 2 patients. In the
remaining 5 patients, 3 patients showed definite
positive(+ +) in PET and positive(--) in HMPAO
SPECT, and one patient showed positive () in
PET and negative (—) in HMPAO SPECT. The
post-operative change of hypoperfusion areas was
well agreed in HMPAO SPECT and PET studies.

However, the change of perfusion reserve was
underestimated in HMPAO SPECT compared
with PET. In the semiquantitative and quantita-
tive analyses, the count rate ratios (affected/un-
affected side) in HMPAO SPECT were apparently
higher than those of CBF in PET. The post-
operative change of the count rate ratios in
HMPAO SPECT were smaller than those of CBF
in PET. There was no significant correlation be-
tween the change in the ratio of the HMPAO
SPECT after the administration of Diamox and
the oxygen extraction fraction, and it was thus
thought to be impossible to predict the areas with
an increased oxygen extraction fraction. Thus,
Diamox HMPAO SPECT may underestimate the
areas of hypoperfusion or decrease in perfusion
reserve when compared with PET. We should
consider these limitations in the evaluation of pre
and post operative cerebral hemodynamics.

Key words: Emission CT, 99mTc-HMPAO,
Diamox, Occlusive cerebrovascular disease, EC-IC
bypass surgery.
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