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for ECG Gated Blood-pool Scintigraphy
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Fig. 1 Block diagram of the dynamic cardiac phantom.

Pictures of the dynamic cardiac phantom (Anzai Co.).

: side view. DU: drive unit P: phantom B: buffer tank CU: control unit
: close up top view of the drive unit and phantom. B: buffer tank PI: piston

M: motor P: phantom

: the phantom under the gamma camera. GC: gamma camera P: phantom
: a close up of the drive unit. Wh: wheel DS: drive shaft M: motor

When the black piece (narrow arrow) passes through the photosensor (broad
arrow), it triggers a signal.

Presented by Medical*Online



264

FREQUENCY
1 SCALE UNIT = 5 TIMES

l

0 500 1000
R-R TIME (MS)

Fig. 3 A histogram of received trigger signals.
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with a constant interval.
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Fig. 5

MUGA images of dynamic cardiac phantom.

E.D. Image:
E.S. Image :
E.F. Image :

E.T. Image :

End-diastolic image

End-systolic image

Ejection fraction image using
temporal

Fourier analysis

Ejection time image using
temporal

Fourier analysis

Strong symmetrical contractions of the phantom were
shown by the comparison of E.D. and E.S. images or

on the E.F. image. Temporal homogenous contraction
of the phantom was represented on the E.T. image.

14313
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ET=354MSEC
PER=591C/SEC
PFR=793C/SEC
| TPE=26IMSEC
TPF =102MSEC
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o Activity

Curve after Fourier reconstruction with

first 4 harmonics in Fourier spectrum

Fig. 4 Comparison of calculated volume curve and the measured curve by MUGA

method.

The left curve shows the calculated volume change and the right shows measured
activity (M), approximation curve after Fourier reconstruction and its first
differrentiated curve. Note that the measured curve was very similar to the
physiological left ventricular volume curve.
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Ejection Fraction Calculated by Volume Change of Phantom
Fig. 6 Correlation of MUGA ejection fraction to that
calculated by volume change of the phantom.

Exporment | E-F(%) Date of | EF(%)
1 61.9 March 12 "84 61.9
2 62.0 13 61.8
3 62.1 14 60.7
4 61.7 15 59.8
5 61.4 16 60.3
6 61.9 Max. 61.9
7 61.2
8 60.7 Min. 59.8
9 61.7 Mean 60.9
10 80.5 C.V. 148
Max. 62.1
Min. 60.6 Rate 71 /min
EDV 150 ml
Mean | §1.5 sv 100mI
Cc.v. 0.81 Caiculated EF. 67 %

Fig. 7 Reproducibility of the cardiac phantom’s
contraction.
Max.: Maximum value Min: Minimum value
C.V.: Coefficient variation
EDV: End-diastolic volume
SV: Stroke volume
E.F.: Ejection fraction

Coefficient variation of MUGA ejection

fraction (E.F.) measurements taken within the
same day (the table on the left side) and
measurements taken daily (the table on the
upper right side) was 0.81% and 1.48%
respectively. The high reproducibility was
shown from these results.
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Fig. 8 Possible range of heart rates of cosine curve volume changes.

A consine curve volume change which was shown on the left side was used
with gradually increased heart rates (25, 50, 75, 100, 140/min). The ejection
fractions obtained by MUGA method represented almost constant values among
these heart rates. The graph on the left side shows activity (O), approximation
curve after Fourier reconstruction by first harmonic and its first differentiated

curve.
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