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A Study of Indexes of Poincare Scatter in the Detection

of T-wave Alternans*
LI Fei, ZHAO Jie*, JIA Hui-lin, ZHANG Chun-yun, ZHU Xiao-lei
(School of Physics and Electronics, Shandong Normal University, Ji'nan, Shandong,250014,China)

ABSTRACT Objective: To research the effective indexes of Poincare scatter in the detection of T-wave alternans (TWA), not only
form the geometric pattern, but also from the quantitative index. Methods: Continuous 128 Beats electrocardiosignal(ECG) from MIT/BIH
Arrhythmia database and European ECG ST-T database was read, and 7 sampling points from every t wave were selected to make a
initial sample series. A new sequence with subtraction between adjacent beats of initial samples was used to draw a Poincare scatter.
According to the different geometric patterns and the peculiarity of TWA, a new quantitative index was defined as DO that was the mean
distance from each point to the straight line x+y=0. To avoid the influence made by amplitude from different ECG, the final index D was
that DO divided the difference between Q and R peaks. Then D was compared with the results of spectral method (SM)and appropriate
threshold value was selected to recognize TWA. Results: (D The Poincare maps of ECG with TWA were greatly different from those of
the normal. If there were TWA , the points mainly located in a long and narrow area which was near the straight line x+y=0.While normal
ECG would show us a evenly distributed round whit the origin as the center. @ The likelihood of TWA existing increased with D value
diminution. After abundant experiment, the standards were defined as follow: When mean distance D<=35uv, there was TWA .A
significant coherence was found between D the Stwa though kappa consistency test. Conclusion: Poincare scatter is a good method for
the detection of TWA, and the geometric pattern and the mean distance D are effective qualitative and quantitative indexes.
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Fig.1 The different shapes between TWA and normal ECG
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Table 1 Data from TWA tests on D index method and spectral method
. 103 420 E0103 E0104 E0115 E0119 E0124 E0125 E0127
P 00:18:00 00:06:00 00:42:22 00:17:46 00:21:45 00:37:30 01:28:50 00:61:05 00:35:03
D(+) 76.8266 34.2765 148.2029 62.5142 114.4294 37.4386 35.5733 79.2381 116.6668
Stwa(+) 26.4488 30.4871 11.7255 30.7379 15.5298 25.5253 31.1946 18.9943 6.9429
. 106 117 119 E0106 E0108 E0112 E0113 E0119 E0126
Pa 00:04:51 00:16:58 00:07:51 00:24:26 00:01:05 00:15:30 00:35:30 01:20:10 01:19:04
D(-) 47.7177 104.4747 64.5748 82.1530 83.6299 00:15:30 61.1462 69.1406 38.5951
Stwa(-) 0 0 0 0 0 0 0 0 0
Data* The number and the starting time of every ECG are recorded in this row. The upper data records TWA test positive (+),and the data
below shows the TWA test negative(-)
Data*: kappa ol
TWA + TWA D 2
2D kappa
Table 2 Kappa consistency test on the results of D index method and spectral method
D index method
Spectral method N ) Total Rate
+ 59 13 72 0.4768
- 16 63 79 0.5232
Total 75 76 151
rate 0.4967 0.5033
P0=0.8079,Pe=0.5002,K=0.6158 K o
po 9.6017 95% RR Poincare
196  P<0.05, HO H1 (heart rate variabity , HRV)
. Poincare HRV
3 o TWA
t t
h
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