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Development of Evaluation Method of Regional Contractility of Left
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Abstract

Purpose: Regional contractility can be calculated using the regional volume change of left ventricle
measured by gated myocardial SPECT image and curve of central artery pressure obtained from radial
artery pressure data. in this study, a program to obtain the regional contractility was developed, and
reproducibility of regional contractility measurement was assessed. Materials and Methods: Seven patients
{malesfemale=5:2, 58+11.9 years) with coronary artery diseases underwent gated Tc-99m MIBI myocardial
SPECT twice without delay between two scans. Regional volume change of left ventricle was estimated
using CSA (Cardiac SPECT Analyzer) software developed in this study. Regional contractiity was iteratively
estimated from the time-elastance curve obtained using the time-pressure curve and regional time-volume
curve. Reproducibility of regional contractility measurement assessed by comparing the contractility values
measured twice from the same SPECT data and by comparing those measured from the pair of SPECT
data obtained from a same patient. Results: Measured regional contractility was 3.36 % 3.38 mmHg/mL
using 15-segment model, 3.16 *+ 2.25 mmHg/mL using 7-segment model, and 3.11 *+ 2,57 mmHg/mL using
5~segment model. The harmonic average of regional contractility value was almost identical to the global
contractility. Correlation coefficient of regional contractility values measured twice from the same data was
greater than 0.97 for all models, and two standard deviations of contractility difference on Bland Altman piot
were 1.5%, 1.0%, and 0.9% for 15~ 7-, and 5-segment models, respectively. Correlation coefficient of
regional contractility values measured from the pair of SPECT data obtained from a same patient was
greater than 0.95 for all models, and two standard deviations on Bland Altman plot were 2.2%, 1.0%, and
1.2%. Conclusion: Regional contractility of left ventricle measured using developed software in this study

was reproducible. Regional contractility of left ventricle will be a new useful index for myocardial function
after analysis of the clinical data.
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Fig 1. The 3 types of polar maps show the contractility of each region. The maximal
elastance (Emax) value of each region was represented using 15-segment model,
7-segment model and 5-segment model.
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Fig 2. Systolic pressure waveform measured from radial artery was transformed to aortic pulse

nnHg RADIAL PULSE WAUEFORM
140
BP: 126/63(8%) nnHg
130 Ti: 36¥ ED,. 125 n=
120 T2: 32# ED, 180 ns
T 109x (P2/PL)
1100 dP: &77 rmmHg /s
20 !
20 .
]
70 !
60 . , :
‘ l i ]
5o LA I S I A S R S
o0 200 400 600 SOO 10
waveform,
Emax
P(tmax), V(im
P(t). V(1)
]
o
3
@
171 o
@
o g
a L !
'0

V. Volume
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was determined iteratively.

Fig 4. Scatter plot of ejection fraction values
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measured using QGS and CSA programs.
Correlation coefficient was 0.99 (P<0.0001).
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