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Summary

Positron emission tomography (PET) was performed in two patients who exhibited transient
ST-T elevation during their attack. The myocardial blood flow (MBF) and tissue fraction were
quantitatively measured using dynamic PET and O-15 water. Myocardial exogenous glucose utiliza-
tion was also determined by PET and F-18 fluoro-deoxyglucose (FDG). The FDG uptake index (FUI),
obtained by dividing the total FDG count in the region of interest by the total amount of FDG, was
used. These values were free from the partial volume effect because of the correction of the tissue
fraction. '

Case 1: A 61-year-old woman was admitted to our hospital because of ST-T elevation on her
ECG during her abdominal surgery. Her myocardiogenic enzymes were elevated. The emergency cor-
onary angiogram showed no pathological coronary artery stenosis or occlusion, but the levogram
showed abnormal wall motion. About one month later, the repeat coronary angiogram showed restora-
tion to normal wall motion. In a PET study, myocardial blood flow and FUI were increased above
the normal range.

Case 2: A 65-year-old man was admitted to our hospital because of ST-T elevation on his ECG
during chest oppression. In a PET study one month after the last chest pain, myocardial blood flow
was normal, but there was a high uptake of FDG in the transient ischemic area. The coronary angiogram
revealed no pathological lesions.

Tt was suggested that the high uptake of FDG is related to a previous ischemic event; not to a pre-
sent ischemic state. It is thought that these two cases exemplify so-called ‘ myocardial stunning .
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Fig. 1. Electrocardiographic changes before and after the anginal attack (Case 1: 61-year-

old woman).
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Fig. 2. Coronary angiograms and levograms of Case 1.
The upper two angiograms were recorded on the day of admission (4/12/87). The lower two levo-
grams (LVG) were recorded on 1/7/88, showing nearly normal contraction of the left ventricle.
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Fig. 3A. PET images of Case 1.

Myocardial blood flow is relatively increased in the
septum, anterior wall and lateral wall (upper two). The
glucose utilization image (lower two) showes a high
uptake of FDG in each region.
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MBF image

glucose utilization image
AKITA NOKEN  HEADTOME

Fig. 3B. PET images of Case 2.

Myocardial blood flow (upper two) is normal in
the septum, anterior wall and lateral wall. The glucose
utilization image (lower two) shows a moderately in-
creased uptake of FDG in the lateral wall.
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Fig. 4. Electrocardiographic changes during and after the anginal attack (Case 2: 65-

year-old man).
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Fig. 5. Coronary angiograms of Case 2.
There are no stenoses or occlusions of the coronary arteries.

Table 1. Absolute myocardial blood flow (MBF) and the FDG uptake index (FUI) in the 2

cases and normal volunteers

Septum Anterior wall Lateral wall
Case 1 MBF 1.61 1.94 1.70
FUI 15.68 14.70 15.71
Case 2 MBF 0.73 0.91 0.98
FUI 2.99 2.75 3.43
Normal volunteer MBF 0.93+0.04
FUI 1.00+£0.17

MBF =myocardial blood flow (ml/min/g); FUI=FDG uptake index (ml/min/100 g).

= ®

UCLA 7 —7ofEE L PET X 3iEi
DIEFETIE, MFEOIKT L 7RO TR 2
= b D REEBRS %, Wb 5 “mismatch ”
L LT W B BB IAE . O BEIEL
© mismatch 72338 ® 5 N 72 PA I IIIEL
DEFREE R+ & &R, EBIRIATEET o i
SEHRD SEEO—D L o> TWBD. —F,
Braunwald 5%, MEAV-AETLEZEC
NAAEE LT LHRER R BT A LIS (D L v
9, WhpAKRHLLA (stunning) L HHERE

1982 4z 4gmg L7z, o, UCLA /v —7
OB IEBRT L, IRVEEO f BT R AH
TOife & v o o ARET B A, Wb W B RO
(stunned myocardium) ORAE Tl EHIMHEC &
WORFELED BT W BY. HHiEA X EH
WicBi kT, WS 4EME KR D
FDG o4EfNRZw bR tMiEL WS, Thx
DRRBEL 722413 2 D X 9 kBT Wb D &5
ZbNhBR, Myl » AU EEZETH B
ZOX ) BABBENEoTWE., Lo T,
PET < FDG o 1BRD bhfAIcE, %
DAL P MFEAMET LT Wiewy, Wb 555

246 —



HEHRTVWLEERLH Y, 4% FDG nffs
HMiT ZICEETREAThHE LB DN

& B

HEBLERET ST ERE2E»HR2H]ic>
W, ZORPLFILKE L DHEREIZO VT
BN L. o8, o 24Tk o s
ErBED oL bbb+ FDG 0B v A
HBED BN, WHOBTHLFHOREEZRLT
WwatEx LI 5% PET CHELR OEF
I+ s IchlcoTiE, ZORLEET L
EEbBELBbhi.

® #

DERE, —@tko ST ERERLE 26>
W, B bw v CT 24T L. JRPLLH ML
BoflEicx, Fr—3%—& LT O-15 Eifiksx
v, F4 5y @ric k), RETLH LT
LB e ERy Rk . RFTOHENARE, F-18
srtuesFrxesrra—z LLF FDG) 24
WCELERN D FDG o5 vy M kERD, =
h%# FDG #E5E T LTES i FDG up-
take index # MEGEARTHE L EEZ AV, ¥
NEBEHDROEEL RV

sEf 1: 61 %%, otk BEEFHHIc ST EF
2L, DHBEROBERO LR ER DL 2
bo¥, AtHoREBIRERY TIREMENLE I
B rpole. L LESEER CIIESESREH
BHoh, FORENTICR-HBRICITFo R
ke CT <, RELLHLKEHSER LY LH
L, 51z FDG 0BV AL GERITGELTWY
Iz.
KEF 2: 655%, B ST LABORIELXHET
BILMET, BRBEORE»LH L » ABIfTo 72
AL bry CT TRLOFORBFIEE T
B, —il@tk 0B Ic—B L7z FDG OB Y A
HHEME R 2.

Zo2HiE, WTFhLEBRER L, AR
ERERBEDOIT, Licdi->T FDG iz

ST FRELEREF O PET i X 585

BEOEMRELZRLTWSDOTERL, BEIR
Moo IR AES, RBRE L LThBE>T
WBHEWH Z L& EKL, Braunwald 5 0w 5
Wb 5K M0 (myocardial stunning) #7RL
TWaBHDEEX LRI

X ik

1) Iida H, Kanno I, Takahashi A, Miura S, Mura-
kami M, Takahashi K, Ono Y, Shishido F, Inu-
gami A, Tomura N, Higano S, Fujita H, Sasaki
H, Nakamichi H, Mizusawa S, Kondo Y, Ue-
mura K: Measurement of absolute myocardial
blood flow with H,%0 and dynamic positron-
emission tomography : Strategy for quantification
in relation to the partial-volume effect. Circula-
tion 78: 104-115, 1988

2) B & NBEE, REFE =EE—, FER

KES, EFETOSL, WEH M KFEXH, LR,

BRIEZ, [l #: O-15 FEifk& A ¥ A F

Ty sEY ruy CT k3 RN HLEE L &

BIRIRES & D%k, HES 25: 647-654, 1988

Fé]_ﬁ H» ’]‘ﬁ%ﬁ" @mi &F, giA—sL, RF

B, BRmK M % BRAEZ: BIOHIC

B 3ERBOERNA » — Y 7. ] Cardiogr

16: 291-299, 1986
J%: HEADTOME III o£HHARY b v = 3
v ay hEST 7L LTOMEERME KES 22:
521-525, 1985

5) Camici P, Araujo LI, Spinks T, Lammertsma

AA, Kaski JC, Shea M]J, Selwyn AP, Jones

T, Maseri A: Increased uptake of 18F-fluoro-

deoxyglucose in post-ischemic myocardium of

patients with exercise-induced angina. Circula-

tion 74: 81-88, 1986

Marshall RC, Tillisch JH, Phelps ME, Huang

SC, Carson R, Henze E, Schelbert HR: Identi-

fication and differentiation of resting myocardial

ischemia and infarction in man with positron
computed tomography, 18F-labeled fluorodeo-

xyglucose and N-13 ammonia. Circulation 67:

67: 766-778, 1983

7) Tillisch J, Brunken R, Marshall R, Schwaiger

M, Mandelkern M, Phekps M, Schelbert H:

Reversibility of cardiac wall motion abnormalities

predicted by positron tomography. N Engl ] Med

314: 884-888, 1986

Braunwald E, Kloner RA: The stunned myocar-

dium: Prolonged, postischemic ventricular dys-

function. Circulation 66: 1146-1149, 1982

3

~

6

~

8

~

— 47—



w0, RF, iEhe

9) Schwaiger M, Schelbert HR, Ellison D, Hansen ties in cardiac metabolism after transient ischemia
H, Yeatman L, Vieten-Johansen V, Selin C, Bar- in the chronic dog model. J] Am Coll Cardiol 6:
rio J, Phelps ME: Sustained regional abnormali- 336-347, 1985

— 248 —



