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Summary

Myocardial positron emission tomography (PET) using N-13-ammonia (NH;) and F-18-fluoro-
deoxyglucose (FDG) was performed in 16 patients with myocardial infarction to assess myocardial
blood flow and glucose utilization. These PET data were also compared by left ventriculography.

N-13-ammonia PET study was performed at rest and after supine ergometer exercise as a measure
of myocardial blood flow, and the F-18-FDG PET study was performed at rest after more than
five hours’ fasting as a measure of glucose utilization.

The N-13-ammonia PET study revealed hypoperfused regions in 15 of 16 patients (949,) cor-
responding to the infarct regions identified by electrocardiography and by cardiac catheterization. In
12 of 16 patients (75%,) these hypoperfused regions expanded with exercise. FDG uptake was observed
in the hypoperfused regions, especially in stress-induced ischemic ones. Increased uptake of FDG
was more often observed in patients with mildly hypokinetic wall motion on left ventriculography.
However, FDG PET studies demonstrated diffuse uptake of FDG in some of the akinetic and dys-

kinetic segments.
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It is concluded that the residual myocardium or peri-infarct ischemia can be visualized by PET
study, suggesting that increased uptake by FDG is a useful indicator of myocardial viability.
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Table 1. Clinical characteristics of 16 patients with myocardial infarction

Case Age (years) Sex Site of MI
1 63 M ant
2 70 M ant
3 61 M ant
4 60 M ant
5 67 M ant, inf
6 62 M ant, inf
7 58 M ant
8 56 M ant
9 56 F ant
10 60 M ant
11 59 M ant, inf
12 38 M ant, inf
13 56 M ant
14 58 M ant
15 60 M ant
16 75 M ant, inf

Type of MI (EF% LVG
T™M 38 D (aneurysm)
™ 40 D
T™ 30 D (aneurysm)
™™ 23 D
™ 33 D
T™™ 55 D
T™ 43 A
™ 51 A
™ 42 A
NIM 59 A
™ 30 A
NTM 36 A
™ 62 H
™ 63 H
NTM 56 H
NIM 41 H

MI=myocardial infarction; EF =ejection fraction; LVG=left ventriculography; ant=anterior; inf=inferior;
TM =transmural; NTM =nontransmural; D =dyskinesis; A=akinesis; H=hypokinesis.

EBIOLERE T=#—L2edb, RO H
B, LEREOFEARBLMEEOMEE/IZE
Bl o 80% iciE+ 5 cE#B s T BN-7
YE=TEBEL, 520 RREDE M
i BREIHBIVERIFLEKOZ X v &
v, EBARE BN-7ox=7 PET {g+L
729,

BF-FDG PET z% % i3 1 BRI DR D
Hiz, &%, B SRR LRIl
Rz iEfT L7z, FDG 1.5~4mCi #1460 4y
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% PET i oW TR 0 B ic X 59
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L L (Fig. 1).
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Table 2. Positron emission tomographic find-
ings of the three groups

Ex-induced ischemia

Case Mismatch
13NH, T1-201
Group I (dyskinesis)
1 + 0 P
2 + (+) D
3 + 0 D
4 + +) P
5 0 0 *
6 + 0 P
Group II (akinesis)
7 + (+) P
8 + (+) D
9 + 0 D
10 0 0 *x
11 0 0 P
12 + (+) P
Group III (hypokinesis)
13 + (+) D
14 0 0 D
15 + 0 D
16 + (+) D

*mismatch is absent; **no perfusion defect and
increased regional uptake of ¥FDG.

Ex=ergometer exercise; D=diffuse type; P=peri-
pheral type.
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exercise-induced ischemia D4 ZFHRV M (pe-
ripheral type) % <, MFETIRALOHRET
iz FDG 3, &g &2 oTWwWiz. —F Group III
T, HEHRE L & T, UHgic
FDG #HEthiaEh 54 (diffuse type) 232pl%

E®. WIOHEEREIC BWT, exercise-
induced ischemia D4 izizi@< FDG 23 v
AENBHNR EBLEAET ot (1245 11 4,
92%). —F, BEfEMARZfES dyskinesis %38
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Fig. 3 (3 Group I nfEf T 61 &%, Bk FiE
8 » AR L RiBEFIREER TH 5. EEINRLE
¥, ERTTELME cHELAELRL, b
FrARMEIMTEE LT W EEEE LR
DEEE TR UBEENROMNEE 27z BN-7
£=7 PET fiapieefgic K hRE X2 E
Wic. EBATICTHIRE AL U R, KIBERIEK
Lidolk. —JF, BF-FDG 13 KBTI /AfIC
BRyAEhic.

Fig. 4 13 Group II ofEfFITHS. 56 5%, B
P FE 158 % &8 L e iR ESE T,
ERIFTEIEAERIC 90% HELZBH . EXEiE
B CIIRTEE T ARIHE TR RIT 51% TH o7z
BN-7 v& =7 PET {ianfiBEh iR ic % g
WXREE RL, EBARR ZOHKE AL
BF-FDG PET 2Mffit/& Figicif < £ L 7=

Fig. 53 Group III 0EMTH . 56 %, B
. FEE 15 B o BBEPREESTH Y, ZAT
TR BELHET, b » 2 ARMLfTE %
Jo. ERIHEEPRAMGEERTEZRL, BHERE
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Fig. 1. Two types of mismatch between blood flow and glucose metabolism.

NH,-REST

NH,-EX

FDG-REST

Fig. 2. N-ammonia rest image (left), stress image (middle) and FDG image (right) of

Case 1 (63-year-old man).

A large perfusion defect is seen in the anteroseptal region, and an increased uptake of FDG is

noted in the peri-infarct region.
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NH,-REST
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FDG-EX

Fig. 3. !3N-ammonia rest image (left), stress image (middle) and FDG image (right) of

Case 3 (61-year-old man).

A large perfusion defect is seen in the anteroseptal region with an increased uptake of FDG in

the hypoperfused area.

NH,-REST

NH,-EX

FDG-EX

Fig. 4. 3N-ammonia rest image (left), stress image (middle) and FDG image (right) of

Case 7 (56-year-old man).

The perfusion defect increases after exercise, and the uptake of FDG is noted in the hypoperfused

area.
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L, JEWGED B-FRfbic X % = 3ou ¥ —RE@ 2
HEh, 7 RuEOHKHEMIERPITTELTEY
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NH,-REST
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Fig. 5. 'SN-ammonia rest image (left), stress image (middle) and FDG image (right) of

Case 13 (56-year-old man).

The perfusion defect increases after exercise, and the uptake of FDG is noted in the normally-

perfused and hypoperfused areas.
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PET \c X Ol & O b2 & 3E L,
I LR R 21T - 72

Do ~—H—& LT BN-7oE2=7%
MWEERIES TORML T L = 2 — % — 2 X 3 5EH)
Afiic PET =z % CETo. DT R v i
HEEO~—H—L LT BF-FDG %Hv, 4
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