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Fig. 1 Calculation of %2WT and %CC. Left; Percent wall thickening during systole (%2WT)
were calculated at septum and posterior wall as the percent change of wall thickness
during systole by M-mode echocardiography (UCG). WTeb: wall thickness at end-
diastole (corresponded to R-wave). WTEes: wall thickness at maximal contraction.
Right; Percent count change (%CC) was calculated at anterior-septum and infero-
lateral wall as the count increasing rate between first frame (end-diastole, ED) to peak
count frame. Time activity curves of myocardial count during one cardiac cycle were
constructed from short axis images which were obtained by ECG-gated tomography
with *™Tc-MIBI. Ceb: count at ED, Cpeak: count at peak systole.
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Fig. 2 Construction of multi-plane long axis tomography. Short axis images at end-diastole
(ED) were arranged from apex to cardiac base, and the cardiac long axis which
connected apex to the center of cardiac base was confirmed. By using this long axis,
horizontal plane, vertical plane and other 2 oblique planes were constructed. As the
center of left ventricular contraction, proximal one third point on the long axis of end-
systole was selected. On 5 lines which passed through the common center, time
activity curves of myocardial count in one cardiac cycle were constructed. And entire
the left ventricle, 17 curves were obtained.
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Fig. 3 Left; Correlation between %CC and %WT. %CC correlated well with %2WT
(correlation coefficient 0.86, p<0.01). Right; Relation of end-diastolic wall thick-
ness to %CC/%WT. %CC/%WT distributed between 0.58 to 1.49 irrespective of

end-diastolic wall thickness.
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Fig. 4 Time activity curves of myocardial count in a case of normal subject. To demonstrate
time activity curves, horizontal long axial plane was selected. Time activity curves
were obtained at apex, 2 parts of mid left ventricle (LV) and two parts of LV base.
Numbers within each time activity curve represented %CC.
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ORI LI BVWTELY B4 2o 72 (Fig
4), FZREBFITO.LF 17 KB TO R-PC B DI1E
50 & (BIEBIED 17 [T D R-PC F§f] D SD)
12 3.24.0(3.4105) Tho 7.
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KIBOIEHNY L h KT o 7. EBEMFTE 9B
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Timing of Peak Count
(R-R Interval;100)

Fig. 5 Left; Percent count change in normal subjects. Numbers represented mean+SD in 10
normal subjects. %CC is highest at apex (center) and it decreased from apex to left
ventricular base. Middle and peripheral 8 segments represented mid left ventricle and
left ventricular base respectively. Right; Timing of peak count appearance in normal
subject. R-R interval was transformed to 100. R to peak count interval was not

different among myocardial segments.
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Fig. 6 Abnormal myocardial perfusion and abnormal %CC. Left; In exercise stress (Ex)
perfusion imaging with *™Tc-MIBI, perfusion defect appeared in 47 segments in 9
patients with myocardial infarction. In rest imaging perfusion defect persisted in 23
segments. On the other hand abnormal %CC was observed in 45 segments. Right;
Abnormal %CC was observed in 21 (91%) of 23 rest defect segments, in 20 (83%) of
24 exercise induced defect segments and in four segments without rest and exercise

perfusion defect.

T 47 KB RIEDEIE L, HHFFFICRIAIX 23X
B U 7. 23 KA ESL, 24 XASESE
WEAAEMEE ZX b/, M) %CC A EE %
RLZRSEIE 45 RIETH Y, %CC DR TFIkIE
HE L ) HEIZ (p<0.05) KTHh - 7= (Fig. 6).
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%CC AR T2/ RL7DIZ 4 XKIBIBE L H o172
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U7 T BIOLEEETE 35 RIBUCRIEE R
7z, MEE—IERITD %CC DT I 34 X2
RS M7 (Fig. 7). '"“I-BMIPP TRIEx 4 U7z 35
X 17 K383 % # B ©Tc-MIBI TH RIE%E R
TAEEBTH Y, 18 RIMIIEEERTH o /2
A, HWEIHD16/17 (94%), FEFEED 16/18
(89%) T %CC DK % R7: (Fig. 7). 2 KTt
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BB RE LT,

MI &IEB] 17 X1 TD R-PC B DIES D &
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NHE (p<0.05) \IKTH o /- (Fig. 8). 1HEIH (23
X i) T? R-PC BRI 5449 T, EHEFH TR
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TIS KIBFEE LA, 2095 11 K% (73%) &
BEBTH Y, 2 KBULESHEMG TRIBAIHBAL
X, 2 RIBURIBO LR VWRIEBTH ), HBEE
THEIZ (p<0.05) KTH - 7= (Fig. 8).

[fEB] Fig. 9 \[CHIBEAEZER 2R Y. KHFERL
54 A= ¥ 7 (*"Tc-MIBI) TRIE HEZEIK) i3+
PR, BUBEICHRAE L7c. EEHEMIC L ) RIBIIAEE
WORELIZYLA L, compromized myocardium
FIEZR L. BEBMIPP 4 A —T v I TORIR
EERESL VBEL2ICKE L, LA TORERBE
RBEEIFEFER LB L Tz, %CC L EE
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Abnormal 'ZI-BMIPP imaging and abnormal %CC. Left; In '*I-BMIPP imaging,
abnormal fatty acid uptake was observed in 35 segments in 7 patients with myocardial
infarction. On the other hand, abnormal %CC was observed in 34 segments. Right;
Abnormal '»I-BMIPP imaging was classified with or without rest perfusion
abnormality. Abnormal %CC was observed in 16 (94%) of 17 abnormal '**I-BMIPP
with abnormal perfusion, in 16 (89%) of 18 abnormal '**I-BMIPP with normal
perfusion and in 4 segments without '*I-BMIPP abnormality.

SD of Peak Count Segments of Delayed
in each Patient Peak Count
5 (R-R:100) " (>Mean + 1SD)
— p<0.05 — H
8 " 14
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5 s E
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Def Def Def

Fig. 8 Dispersion of the timing of peak count. Left; Dispersion of the peak count appearance

in each case was judged by the SD of R to peak count (R-PC) interval among 17
segments. R-R interval was transformed to 100. In patients with myocardial infarction
(MI), SD of R-PC intervals distributed in wide range and was greater than that in
normal subjects (p<<0.05). Right; The segments of prolonged R-PC interval was
defined as R-PC was greater than mean +SD of each patient. Fifteen delayed segments
were observed in 9 patients with MI. Eleven of them (74%) corresponded to
infarctional segments and two (13%) corresponded to exercise induced defect and two
(13%) corresponded to normal perfusion both at exercise and rest.
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Myocardial Perfusion Imaging

I-123 BMIPP

Y% CC

Fig. 9 A case of anterior myocardial infarction. In exercise stress imaging (*™Tc-MIBI),
perfusion abnormality extended around the rest perfusion defect (infarcted segment).
In '»I-BMIPP imaging at rest abnormal fatty acid metabolism appeared more
extensively than perfusion defect at rest. In %CC map, thick letters represented
abnormal %CC. Segments of abnormal %CC were more extensive than those of rest
perfusion defect and they rather resembled perfusion abnormality in exercise stress
imaging or defects in '**I-BMIPP imaging.
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Summary

Assessment of Left Ventricular Contraction Kinetics by ECG-Gated
Myocardial SPECT with *™Tc-MIBI: A New Attempt
with Multi-plane Long Axial Tomography

Michihiro Narita*, Tadashi KuriHArRA*, Takashi SHINDOH*,
Masahisa UsaMi* and Minoru Honpa**

*Department of Internal Medicine, Sumitomo Hospital

**Department of Nuclear Medicine, Sumitomo Hospital

To investigate left ventricular (LV) contraction
kinetics, we performed ECG gated myocardial
tomography (gated-SPECT) with *"Tc-MIBI (**"Tc
methoxy-2-isobutyl isonitrile) at rest. Data were ob-
tained from 32 views and R-R interval was divided
into 16.

To clarify whether myocardial count change during
systole (%CC) reflected LV wall thickening (%2WT),
we compared septal and posterior %CC in short axis
image with %WT which were obtained by echocardi-
ography. And %CC correlated well with 2WT (r=
0.86, p<0.01).

In order to assess myocardial contraction kinetics in
various parts of LV, multi-plane long axial tomograms
were constructed in 10 normal subjects and 9 patients
with myocardial infarction (MI). By multi-plane long
axial tomography, LV was divided into 17 segments.
In each segment %CC was calculated from time activ-
ity curves of myocardial count of **Tc-MIBI. And the
disparity of the appearance of peak count in each seg-
ment was also observed. In normal subjects %CC was
greatest at apex and they decreased from apex to car-

diac base. Besides %CC at lateral segments was
greater than that in septal segments. Normal range of
%CC was determined segment by segment. In normal
subjects the intervals from ECG R-wave to peak count
were not different in each segment. But in patients
with MI they distributed in wide range and prolonged
intervals were observed in segments with rest perfu-
sion defect (infarcted segment). In patients with Ml
decreased %CC was observed in 91% of infarcted seg-
ments, in 83% of the segments with exercise induced
ischemia and in 89% of the segments with '*I-BMIPP

“defects. These results indicated decreased %CC repre-

sented viable but compromized myocardium as well
as necrotic myocardium.

In gated-SPECT we obtained useful informations in
addition to myocardial perfusion. But it took more
than 30 minutes to perform. More experience will be
necessary to ascertain the value of this technique.

Key words: °“™Tc-MIBI, ECG gated SPECT,
Multiple long axial tomography, Percent count
change.
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