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Abstract : Proper determination of pacing threshold is important for patient safety and pacemalker longevity. In geneval,
cardiac muscle contractions caused by pacing puiscs are verificd by observing the morphology of surface ECG displayed on a
monitor. In this study, a method of automatic pacing thresheld determination based on the morphological difference between
intrinsic and paced ECGs was developed. First. characteristics of intrinsic ECG and paced ECG were analyzed in time and
frequency domain and a proper discrimination parameter was extracted. Then, the automatic capture verification method based
on the parameter was developed and applied to 23 pacemaker patients. The seclected parameter was the area of ventricular
depolarization wave during 80ms after pacing stimulus. It was found that the method was reliable and effective in identifying
paced ECG and, thereby, determining a proper pacing threshold.
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Fig. 1. ECG waveform by pacemaker pacing pulses
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Fig. 2. Comparison of a paced ECG wavetorm (a) and a
typical intrinsic ECG waveform (b): the X in (a)
repraesents the pacing moment, the QRS represents the
depolarization wave, and T repolarization wave, as in the
intrinsic ECG
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Table 1. The time intervals between X, Q, R and S in
the paced ECG shown in Figure 2

X-Q Q-5 ST
Max. 88ms 138ms 302ms
Min. 25ms 80ms 142ms
Mean 46.7ms 110.8ms 261.9ms
sD 17.4ms 16.3ms 41.3ms
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