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Summary

The influence of left ventricular myocardial perfusion on left ventricular wall motion in patients
with recent myocardial infarction was studied to try to differentiate viable myocardium from necrotic
myocardium in 21 patients with initial myocardial infarction who received successful percutaneous
transluminal coronary angioplasty (PTCA) 5-8 weeks after the onset. Exercise stress myocardial tomo-
graphy with 20'T1 (Ex-T1) was performed before (3-5 weeks after acute onset) and after PTCA. Myo-
cardial images were reconstructed into a bull’s eye map which was divided into 17 segments. Rest
ECG-gated cardiac blood pool tomography with %=Tc was performed before PTCA, and the left
ventricular wall was divided into the same 17 segments used in Ex-T1. The %, shortening in each seg-
ment was calculated. Myocardial perfusion and 9, shortening were compared in each myocardial seg-
ment. Myocardial perfusion was classified into 4 types by considering whether exercise induced
myocardial perfusion abnormality was transient (RD(+)) or persistent (RD(—)) in delayed image;
1) normal perfusion, 2) redistribution (+); RD(+): transient or viability exercise-induced perfusion
defect before PTCA, 3) RD(—) / viable: fixed defect before PT'CA but normal perfusion after PT'CA,
and 4) necrosis: fixed defect before and after PTCA.

Most normal perfusion segments (88%, of 184) showed normal wall motion and mean 9, shortening
was 42+11%,. Only 13 of 73 RD(+) segments showed normal wall motion. Thirty-eight and 19 RD(+)
segments showed moderate hypokinesis and severe hypokinesis or akinesis, respectively. Mean
% shortening in RD(+4) segments was 19+139%,. Thirty-seven of 38 RD(—)/viable segments had wall
motion abnormalities, and 20 showed severe hypokinesis or akinesis. Mean %, shortening in RD(—)
segments was 12+89%,. All 62 necrosis segments showed wall motion abnormalities including 10 with
dyskinesis and 42 with akinesis or severe hypokinesis. Mean %, shortening was 4+7%,. Although mean
% shortening was significantly differed (p<0.001) in different perfusion states, individual values
overlapped among the different groups. Such overlapping might be due to the existence of myocardial
stunning, a mixture of viable muscle and necrotic tissue, severe ischemia or hibernation.

Viable muscle is difficult to differentiate from necrotic tissue only based on the degree of wall
motion abnormality.
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Fig. 1. Exercise stress myocardial tomography
with T1-201.

Myocardial images were obtained immediately after
exercise stress (Ex) and 3 hours later (RD) from 32
projections over a 180 degree arc. After routine ob-
lique images were reconstructed, a bull’s-eye T1-201
distribution map was constructed from short-axis
images.

Ant=anterior wall; Sep=septal wall; Lat=lateral
wall; Inf=inferior wall.

—124—



ST BEERI 2141 (5B 17 41, %« 44),
SEHGAERS 60+ 8 25 (mean+SD) (45-74 %) T h 5.
D EE O ATEE 104, TEE64H, MEE S
BT o -tz RETEIREK I X 3 08IE—BRE
164, =BHRESHITH-7.

B &

EBER VTl 0B UvFTST 4 —WBE:
PTCA fiitt iz EBARLH Y > F V574 —%
AT Lz, WTFh LESAR I BIRET L T2
—F— %, —EORECE -2 L &1V
2TIC] 111 MBq %87, < bicfLvA0E
Byl MR LLE Bxxr X -1 H=
VA—F—%3EEHE LY r<wHh AT (Starcam
400 AC/T, Starcam 3000 XC/T) % fwT 180°,
RHmE v®#RG L. BBRIESATER L IR
MEDOEAIMBFICIT o/ 2L A=V b LT,
Rump-Hanning filter % >, filtered back pro-
jection #kiz X v (REhEBTITRE G & 1ERR, DR
FEAEL LT Ion ik (RERRETER, &

Before PTCA

Before PTCA

DR T OO L EZEE

LW E G, SRR 2EmR, sl
J@tk & v bull's eye map (**'T1 534 [K) 1Bk L
T (Fig.1). ik ERIER S 0 ML &
LBEW LTWBDT, KHXCREKT 3. %
B, PTCA #0EBHAMUHSL v F 55 74 —iF
PTCA # 1-2 » B#icfT -7 b0 T, PTCA #
PlMEDFER 20 o Tz

WY VFTST 4 —HBHE L = B
201T] 4347 bull’s eye map (234 2 8 AT 21k
iR Fig. 2 wRT L <ERE 17 oORBIEKS
Liz. PTCA pitco RBOEEL Y, *i,
Zoxign PTCA gioEL gk THkb L
FENLien (RD(+)), RETH - 7h (RD(-))
LEBLT, 420R7% D0 RERRE 2R E
L.

) EF#ER: PTCA pitke b#RER 1E
ELAREN

2) HHfdY; RD(+): PTCA plicESA
W THELLLXREPEIMFCERT 5K%T,

Ex-Defect
Normal Perfusion : (=)
RD (+) : (+)
RD (-)/Viable : (+)
Necrosis : (+)

(=)
(=)
(+)
(+)

After PTCA
After PTCA

RD-Defect Defect segment
(=) 3,4,5,6.,
1,12,13, 14
(=) 12,7,10.151

(=) 116,171
(+) 11.8.891

Fig. 2. Myocardial segments and myocardial perfusion.

Each bull’s-eye map was divided into 17 segments. Myocardial perfusion was divided into 4 types
comparing changes in perfusion before (exercise stress and reperfusion) and after PTCA. The dotted
segments represent perfusion defects. Segment numbers are arbitrary.
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Fig. 3. Representation and quantitative estimation (% shortening) of left ventricular wall

motion.

Short-axis images which constituted left ventricle (LV) were selected from the vertical long-axis
image of ECG-gated cardiac blood pool tomography with #™Tc, to determine a new LV long-axis.
Four new long-axial images which crossed at the new long-axis at 45 degrees to each other were
reconstructed. On each long-axis plane, %, shortening from end-diastole (ED) to end-systole (ES)
was calculated along the radial lines (15 degrees apart) which converged to a point two-thirds along
the long-axis from the apex. Mean 9, shortening of each segment was displayed as a polar map.
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Fig. 4. Evaluation of changes in regional my-
ocardial perfusion before and after PTCA.,
Upper: by patients ; lower: by segments.
Ex-Defect and RD-Defect are the number of defec-
tive segments at exercise stress and at redistribution
before PTCA, respectively.
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Fig. 5. A patient with recent lateral myocardial infarction.
Cardiac blood pool tomography with 9™ Tc (upper left). Vertical and horizontal long-axial images
showing wall motion abnormalities at inferior, posterior and lateral walls. %, shortening of each left

ventricular segment (lower left).

Exercise stress myocardial tomography (bull’s-eye T1-201 distribution map) (upper right). Per-
fusion state of each myocardial segment (middle right).
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Fig. 6. Comparison of myocardial perfusion with % shortening.
Mean 9% shortening differed significantly in each type of myocardial perfusion. Individual values
overlapped among different groups. ¢ indicates mean value for each group.
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