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Summary

Analysis of the left ventricular volume curve was performed using gated blood pool emission
computed tomography (SPECT) in six patients with old myocardial infarction (MI), five with hy-
pertrophic cardiomyopathy (HCM), three with dilated cardiomyopathy (DCM), and five normal con-
trols (IN).

Image collection was synchronized with the QRS complex, and each cardiac cycle was divided
into nine to 10 frames. In each frame, left ventricular volume was determined based on the
number of voxels above the threshold level (50% cut-off level), and the volume curve was fitted
to the third harmonics of Fourier analysis. From the fitted curve, the peak ejection rate (PER),
the peak filling rate (PFR), end-diastolic volume (EDV), end-systolic volume (ESV) and ejection
fraction (EF) were calculated.

1. There were good correlations between SPECT and the conventional gated blood pool (MUGA)
for PER (r=0.694, p<0.005), PFR (r=0.527, p<0.025) and EF (r=0.682, p<0.005).

2. PER in MI (2.21+0.55, mean+SD) was lower than in N (3.68+0.80, p<0.05) and HCM
(4.85+2.39, p<0.05), and EF in MI (36.6+6.4) was lower than in HCM (68.7+23.7, p<0.05).

3. There were good correlations between EDVs (y=1.11x+5.71, r=0.877, p<0.01), and ESVs
(y=1.05x—3.88, r=0.876, p<0.01) estimated by MUGA and SPECT.

These results suggest that analysis of the left ventricular volume curve by gated blood pool emis-
sion computed tomography is of great potential value.
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Fig. 1. Gated blood pool emission computed
tomography (horizontal view).

Left upper: end-diastolic, left lower: end-systolic,
right upper: mid-systolic, and right lower: mid-di-
astolic images.

Fig. 2. Setting of the region of interest (ROI)
around the left ventricle.
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Fig. 3. Left ventricular (LV) volume curve and
the first derivative of the LV volume curve (dV/dt).

ED =end-diastolic volume; ES=end-systolic vol-
ume; PER=peak ejection rate; PFR=peak filling
rate.

Fourier 3 ykigiz chimfel L, — ks 2ko,
UTicl~ 5% s kw iz (Fig. 3).
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EDV) (ml)
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Table 1. Comparison of indices of left ventricu-
lar function by ECG-gated blood pool
(MUGA) and by gated blood pool emis-
sion computed tomography

PER PFR EF
(—sec™) (sec™) (%)
SPECT 3.23+£1.73 2.66+1.29 47.2+20.2
MUGA 2.79+1.4 2.08+1.11 39.1+18.0
r 0.694 0.527 0.682
p value <0.005 <0.025 <0.005

(n=19, mean+SD)
PER = peak ejection rate; PFR=peak filling rate;
EF =e¢jection fraction.
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(A) Peak Ejection Rate

Table 2. Emission computed tomographic data
in normal subjects and various types of
heart disease

PER PFR EF
(—sec™) (sec™) (%)
Normal 3.68+0.80 3.16+0.98 50.7+10.5
(n=5)
MI 2.214+0.55% 1.82+0.67 36.61+6.4
(n=6)
HCM 4.85+2.39*%* 3.59+1.69 68.7+£23.7**
(n=5)
DCM 1.81+0.43 1.93+£0.75 26.8+4.6
(n=3)
(mean+SD)

*: p<0.05 vs normal, **: p<0.05 vs MI.
MI=myocardial infarction; HCM=hypertrophic
cardiomyopathy ; DCM=dilated cardiomyopathy.

Hiz, WIShbEsckl, MI. DCM g#<
BETL, HCM BcEiEL 23HREAR LI
PER ezt MI gt HCM BRI fEER
R 5% THEEZ%%E», EF 3 MI g HCM
BOBICERR 5% THEEE Bk, Ll
fhoBBCRARELR D R o

3. ETETLONH

ERABHBX Y RHz EDV L ESV o
L RHET5ENT, £2EE (LVG) ozh
Lxtk+ 5L, Fig. 6 R+ koic, EDV ©

(c)

MUGA (B) Peak Filling Rate
51 MUGA
5.
sec™!
4 A
34
24 @
r=06%4
1 ane P<0005 H g
A ad 9
0 2 . 6 8 0 2
4 SPECT

MUGA Ejection Fraction
e
O Normat
801 o mi
& 0cMm
A HCM N
60 A A
o
e o A
40 [e]
n=19 1 (]
¥=045x.088
r=0527 i s
p<00% 2 ? E&m- 102
N =0
a
6 8 0 20 4
SPe 0 60 8 specr

Fig. 4. Correlation of the peak ejection rate (A), peak filling rate (B) and ejection fraction
(C) using MUGA and emission computed tomography (SPECT).
Open circle: N, closed circle: MI, open triangle: DCM, closed triangle: HCM.
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Fig. 5. The peak ejection rate (A), peak filling rate (B), and ejection fraction (C) in normal

subjects and various types of heart disease.
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Fig. 6. Relationship between left ventricular vol-
umes using left ventriculography (LVG) and
emission computed tomography (SPECT)
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