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Fig. 4 Examples of LVTAC, BKG (straight line) and LVEF.
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Summary

Analytical Approach for Correction of Background Counts in First Pass
Left Ventricular Time-Activity Curves

Yutaka Suzuki*, Masahiko NAKAMURA** and Haruo ToMODA***

* Department of Radiology, ** Medical Engineering,
***Cardiology, Tokai University Medical School Isehara City, Japan

Left ventricular time-activity curve (LVTAC) is
mathematically described by the following equa-
tion.

A(t)=KC(t;) (Ves+ Ver V(t)+B(t;)

where A(t,) is the observed curve, K is a constant,
C(ty) is the tracer concentration in the left ventricle
(LV), Vgg denotes the end-systolic volume of the
LV, Vgr denotes the stroke volume of the LV, and
V(t,) is the volume variation curve of the LV being
normalized so as to be zero at end-systole and
unity at end-diastole and B(t;) is the background
curve. An envelop curve is obtained by applying
the technique of complex demodulation to a
LVTAC and a low pass filtered curve is also
obtained from the LVTAC. A BKG is approxi-
mately estimated from these two curves using the
least square method.

First pass radionuclide angiocardiographies
were done in 25 patients with various heart dis-
eases. Three different regions of interest (ROI)
were sclected as following: ROI-1 covered only

LV, ROI-2 covered LV and its surrounding areas
in 1 cm wide, and ROI-3 covered both LV and
right ventricle simultaneously. The LVTAC at
0.05s intervals of each ROI was generated and its
BKG was estimated. In this estimation BKG was
assumed to be a polynomial of degree 1 in consid-
ered interval. Left ventricular ejection fraction
(LVEF) was culculated from each BKG corrected
LVTAC. The LVEFs obtained from ROI-2 and
ROI-3 were compared with those from ROI-1,
respectively. There was a good correlation between
the LVEFs from ROI-1 and those from ROI-2:
correlation coefficient (r)=0.947, there was also a
fairly good correlation between the LVEFs from
ROI-I and those from ROI-3: (r)=0.886. These
results suggest that BKG is estimated correctly by
our technique.

Key words: First Pass Radionuclide Angio-
cardiography, Background Estimation, Digital
Filtering Technique.
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