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Comparison of vascular compliance between normal and replanted fingers
using second derivative of photoplethysmogram

A4S, AAW, B8, A58, 299
Sung-Woo Kim, Jin-Tae Kim, Hyun-Ki Hong, Soo-Chan Kim, Deok-Won Kim

Abstract - Up to the present, finger replantation patients have complained about various symptoms because of blood
circulatory failure. Objective evaluation methods for the level of the blood circulatory failures in fingers were needed
other than patient’s subjective symptoms and complaints. Photoplethysmogram(PPG) measured from fingers is very useful
for evaluation of vascular aging and sclerosis level since the PPG signal represents characteristics of peripheral vascular.
Several researchers have reported that second derivative of the finger PPG waveform was useful to evaluate vascular
compliance and developed various analysis methods for vascular compliance. However, vascular compliance study for
finger replantation patient was never evaluated by using second derivative of PPG. Therefore, we aimed to objectively
compare and to assess normal and replanted finger vascular compliance using the second derivative of PPG waveform in
this study. The evaluated factors of second derivative of PPG are ‘a’, 'b’, ‘c’, ‘d’, '¢’ and b/a represents vascular
compliance. Study found out that when vascular compliance is decreased, b/a is increased, the absolute value of b/a is
decreased. For 43 finger replantation patients, the average vascular compliance of replanted finger is lower than the
normal finger statistically(p=0.001). we suggested an objective evaluation of finger vascular compliance for finger
replantation patients and effect of surgical operation.

Key Words : vascular compliance, finger replantation, second derivative of photoplethysmogram.
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@ a wave : initial positive wave

@ b wave : early negative wave

@ c wave : re-upsloping wave

@ d wave : re-downsloping wave

® e wave : diastolic positive wave
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