Journal of Cardiology 22: 21-26, 1992

INRHEBIIRE B2 T 5K Ischemic myocardial
viwmy CTEHR: "TI L injury evaluated using
i SPECT & o lsirad positron emission tomo-
graphy in children with
coronary artery disease:

Comparison with thal-
lium-201 SPECT

= &=k Muneo YOSHIBAYASHI
EAk EB* Nagara TAMAKI*

L) 5552 Kenya NISHIOKA
WA EE Masahiko MATSUMURA
KA EE* Yoshiharu YONEKURA*
T #E* Keiji YAMASHITA*
N Junji KONISHI*

ES EE** Toshihiko BAN**

=W KR Haruki MIKAWA

Summary

Regional myocardial perfusion and glucose metabolism were evaluated by positron emission
tomography (PET) in children with coronary artery disease. Also, PET findings were compared with
those of thallium-201 myocardial single photon computed tomography (SPECT). The study patients
consisted of 11 children ranging in age from 3 to 14 years. Ten patients had significantly stenotic
coronary arterial lesions due to Kawasaki disease, and one patient had a left coronary artery with an
anomalous origin from the pulmonary artery. Evaluation was made before and after surgical revascu-
larization in 3 patients.

Regional myocardial perfusion was assessed at rest using !*N-ammonia, and regional myocardial
glucose metabolism was assessed at rest under fasting conditions using ®F-fluorodeoxyglucose (3FDG).
SPECT was performed after dipyridamole infusion. Initial and delayed images were obtained 7 min
and 3 hrs after dipyridamole infusion, respectively.

Left ventricular myocardial images were categorized as the septal, anterior, lateral, apical, and
inferior segments, and evaluation was made for each segment. A total of 70 myocardial segments in
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11 patients were classified into 4 groups according to the PET findings: 1) segments with normal
perfusion and without enhanced 8FDG uptake (normal segments; n=55), 2) normal perfusion
with enhanced 8FDG uptake (metabolically abnormal segments; n=3), 3) hypoperfusion with en-
hanced ¥FDG uptake (ischemic but viable segments; n=9), and 4) hypoperfusion without enhanced
BFDG uptake (non-viable segments; n=3). On SPECT, the numbers of myocardial segments show-
ing no perfusion defects, complete redistribution, incomplete redistribution, and persistent perfusion
defects were 38, 12, 14, and 6, respectively.

Comparisons were made between PET findings and SPECT findings. Segments with complete and
incomplete redistribution were equally viable on SPECT and PET; while 509, of the segments with

persistent perfusion defects detected on SPECT were missed on PET.
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Table 1. Comparison between PET and thallium-201 SPECT findings

@ ) ® @
Blood flow — — il {

201] Enhanced i + K
SPECT BEDG uptake
Normal (n=38) 38 0 0 0
Complete RD (n=12) 11 1 0 0
Incomplete RD (n=14) 6 2 6 0
Persistent defect (n=6) 0 0 3 3

Numbers in the table are those of myocardial segments.

PET =positron emission tomography; SPECT =single photon emission computed tomography; @ to @ =the
classification of PET findings as mentioned in the text; —=normal perfusion; | =hypoperfusion; ¥FDG =
8F-fluorodeoxyglucose ; RD =redistribution.

Initial

Delayed

Short-axis Trans-axis

Fig. 1. Short-axial and trans-axial images of thallium-201 myocardial SPECT after dipyri-
damole infusion in a patient with an anomalous origin of the left coronary artery from
the pulmonary artery.

Upper panels are initial images (7 min after dipyridamole infusion) and lower panels are delayed
images (3 hrs after dipyridamole infusion). On initial images, there are perfusion defects in the an-
terior, apical, lateral, and inferior segments of the left ventricle. On delayed images, redistribution
is seen in the lateral and inferior segments, however, there is no redistribution in the anterior and
apical segments.
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Fig. 2. Trans-axial myocardial images of positron emission tomography (same patient as

in Fig. 1).

Upper panels are perfusion images with 3N-ammonia and lower panels are metabolic images with
18F-fluorodeoxyglucose (¥FDG). Upper and lower images on the same side are taken at the same
level. There are hypoperfusion (upper panels) and enhanced FDG uptake (lower panels) in the

anterior and apical segments of the left ventricle.
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