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Summary

The purpose of this report was to evaluate the validity of ECG-gated equilibrium cardiac blood
pool scintigraphy (RI) in studying left ventricular diastolic filling.

Fifteen normal subjects as the control, 48 patients (pts) with myocardial infarction (MI), 19 pts
with pure mitral stenosis (MS) and one pt with both MS and aortic regurgitation (AR) were investigated
by RI. Additionally, the relationship between contrast cineventriculography of the left ventricle (LVG)
and RI were studied in 7 other pts (¢ MI, 1 WPW, 1 sick sinus syndrome, and 1 normal).

RI were performed in the 45° left anterior oblique positions after intravenous injection of Tc-99 m-
labelled human serum albumin (15 mCi) and complete mixing throughout the vascular space. The length
of the RR interval of each cardiac cycle was automatically examined, and cycles falling outside a phy-
sician-selected RR interval ‘ window *” were rejected to prevent distortion of the time-activity curve
by arrhythmias. A region of interest (ROI) was drawn over the left ventricle by visual inspection. Then,
the change of left ventricular volume and the rate of change of left ventricular volume (dV/dt) were
obtained from this ROI. The maximum systolic and diastolic dV/dt (SdV/dt and DdV/dt) were cor-
rected by counts corresponding to stroke volume.

Since there was a significant correlation (r=0.65, p<0.002) between the maximum dV/dt obtained
by LVG and the one by RI, the maximum dV/dt obtained by RI was regarded as reliable.

DdV/dt was significantly (p <0.001) lower in pts with MI (4.3+0.1/sec) than in normal subjects
(6.1+0.3/sec). This is consistent with previous studies using different methods demonstrating depressed

Aolr R R R KRE AR Department of Internal Medicine and *Radiology,
*iil T Fujita Gakuen University School of Medicine, Den-
LT AT TH 8 & 18 1-98 (T470-11) gakugakubo 1-98, Kutsukake, Toyoake 470-11

Presented at the 20th Meeting of the Japanese Society of Cardiovascular Sound held in Nagoya, March 29-30,
1980
Received for publication May 27, 1980

— 1097 —



i’iig) %[H' ﬁ“?, [E3:2

left ventricular filling in MI. DdV/dt were 3.7+0.2/sec in pts with antero-inferior MI, 4.5+0.2/sec in
pts with anterior M1, and 4.2+ 0.3/sec in pts with inferior MI with a significant difference between the
former two (p <0.05). Although pts with small anterior MI and pts with large anterior MI determined
by the number of abnormal Q waves in chest leads, did not show significantly different values of DdV/dt,
pts with small anterior ischemic area determined by the number of abnormal Q waves and/or ischemic
ST depression showed a higher DdV/dt (5.24+0.3/sec, p<0.01) than pts with large anterior ischemic
area (4.0+0.2/sec).

DdV/dt was also significantly (p<0.001) lower in pts with pure MS (4.4+0.3/sec) than in normal
subjects as was expected. There was a significant correlation (r=0.73, p<0.001) between mitral valve
orifice area determined by two-dimensional echocardiography and DdV/dt by RI. DdV/dt showed a
high value in another pt with both MS and AR, although the mitral valve orifice area was small.
A remarkable increase in DdV/dt from 3.7/sec to 6.6/sec was observed after mitral commissurotomy
in one of those pts with pure MS.

These results suggest that DdV/dt by RI may become a useful noninvasive parameter forhe a ts-
sessement of left ventricular diastolic filling in heart diseases.
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Table 1. Patient selection

Normal subjects . . . . . ... ...... 15
Mean age: 27 yrs (19~58 yrs)
Mpyocardial infarction . . . . .. .. ... 48

Mean age: 59 yrs (37~8S yrs)
57.4yrs (37~74) 23
56.8 yrs (41~76) 13

Anterior MI
Inferior MI

Anterior and inferior MI 67.3 yrs (4~81) 6
High lateral M1 60.5 yrs (59~62) 2
Subendocardial MI 70yrs (55~85) 2
Posterior MI S2yrs  (44~60) 2
Pure MS . . . . ... ... ....... 19
Mean age: 48.5 yrs (25~63 yrs)
MS+AR (23yrs) . . . . . v i e e e 1
Cineventriculography and RI correlation . . . 7

[4 MI, 1 WPW synd., 1 SSS, | normal ; mean
age: 53.6 yrs (45~66 yrs))

MI=myocardial infarction; MS=mitral stenosis;
AR=aortic regurgitation; RI=ECG-gated cardiac
blood pool scintigraphy; WPW synd.=Wolff-Parkin-
son-White syndrome; SSS=sick sinus syndrome.
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Fig.1. Time-activity curve of the left ven-
tricular region, which is considered to reflect
well the change of left ventricular volume (left
panel), and differential value (dV/dt) of time-
activity curve, which is considered to demon-
strate the rate of change of left ventricular
volume (right panel).

MS : mitral stenosis.
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Fig. 2. Beat to beat variation of cardiac cycle in a patinet with lone atrial fibrillation.
Each value is the mean (xSD) for 300 cardiac cycles.
RR=interval between two successive QRS complexes; RS,=interval between QRS complex and
the second heart sound; erf=interval between the end point of rapid filling phase identified by the
left ventricular posterior wall echogram; sf=interval between the end point of rapid filling phase

and following QRS complex.
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Fig. 3. Left ventricular volume curve obtained
by the single-plane contrast cineventriculogra-
phy.

K =constant ; MI=myocardial infarction.
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Fig. 4. Echocardiographic long-axis (upper panel) and short-axis (lower panel) sections of
the mitral valve (02 - 18 - 35 . 8, H.N. 56F, U8045).
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Fig. 5. Correlation between the maximum
dV/dt obtained by cineventriculography and the
maximum dV/dt obtained by ECG-gated cardiac
blood pool scintigraphy.
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Fig. 6. Maximum diastolic dV/dt (DdV/dt) ob-
tained by ECG-gated cardiac blood pool scinti-
graphy in patients with myocardial infarction
(MI).
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Fig. 7. Maximum diastolic dV/dt (DdV/dt) obtained by ECG-gated cardiac blood pool scinti-

graphy in various myocardial infarction (MI) sites.
Ant.=anterior; Inf.=inferior; Ant. & Inf.=anteroinferior.
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Fig. 8. Relationship between the maximum
diastolic dV/dt (DdV/dt) and myocardial infarc-
tion size determined by the number of abnor-
mal Q waves in patients with anterior myo-
cardial infarction.

Small=the numbers of chest leads showing ab-
normal Q wave are less than or equal to three. Large
=the numbers of chest leads showing abnormal Q
wave are greater than or equal to four.

D
dviat, P<QO1
— T 7
10
p 52:03
59 s I . 40:02
: $
0 N=10 N=13
Small Large

Fig.9. Relationship between the maximum
diastolic dV/dt (DdV/dt) and myocardial ische-
mic area determined by the number of abnor-
mal Q waves and/or ischemic ST depressions
in patients with anterior myocardial infarction.
Small=the numbers of chesr leads showing ab-
normal Q wave and/or ischemic ST depression are
less than or equal to three. Large=the numbers of
chest leads showing abnormal Q wave and/or ischemic
ST depression are greater than or equal to four.
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Fig. 10. Maximum diastolic dV/dt (DdV/dt)

obtained by ECG-gated cardiac blood pool scinti-
graphy in patients with pure mitral stenosis (MS).
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Fig. 11. Correlation between mitral orifice area
obtained by two-dimensional echocardiography
(UCT) and the maximum diastolic dV/dt obtain-
ed by ECG-gated cardiac blood pool scintigraphy.

MS : mitral stenosis ; AR =aortic regurgitation ; Op
operation.
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