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Postoperative Pain Assessment based on Derivative Waveform of Photoplethysmogram
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Abstract - In this study, we developed novel indicators to assess postoperative pain based on PPG derivative waveform. As
the candidate indicator of postoperative pain assessment, the time from the start of beating to the n-th peak(T,) and the
n-th peak amplitude(4,) of the PPG derivative were selected. In order to verify derived indicators, each candidate indicator
was derived from the PPG of 78 subjects before and after surgery, and it was confirmed whether significant changes were

observed

after surgery. Logistic classification was performed with each proposed

indicator to calculate the pain

classification accuracy, then the classification performance was compared with SPI(Surgical Pleth Index, GE Healthcare,
Chicago, US). The results showed that there were significant differences(p < 0.01) in all indicators except for 73 and As.
The coefficient of variation(CV) of every time-related indicators were lower than the CV of SPI1(30.43%), however, the CV
in amplitude-related parameters were higher than that of SPI. Among the candidate indicators, amplitude of the first peak,
A, showed that highest accuracy in post-operative pain classification, 68.72%, and it is 15.563% higher than SPI.

Key Words : PPG derivative, Photoplethysmography, Postoperative pain, Surgical pain
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Table 2 Significance test result of candidate indicators

oM REO| 4% A, ~w F Moo e BAN qoy  Cendidate Mean (Standard Deviation) L
AFole A B8 Z0l U SREEE BE Al paied 0000 Before Surgery  After Surgery
t-testE, BEXE W=2A] &2 A] Wilcoxon signed rank testsS h 101 (5) 104 ©) ms  €0.001"
AFESIAE A AR E Kolmogorov-Smirnov testE Eall e 288 (28) 306 (27) ms  <0.0017
A=y 7 495 (56) 498 (45) ms 053"
Tena 813 (136) 757 (145) ms 0.017
102 e VY aE S5 8V 2R AR A 3245 (2387) 1647 (1472)  au.  <0.001"
Table 1 Candidate indicators for postoperative pain assessment Ay 16.80 (12.24) 948 (9.18) au  €0.0017
based on photoplethysmogram derivative 4 098 (177) 096 (1L57) ALl 091"
Parameter Definition Aend 10.37 (7.88) 5.23 (4.49) au.  <0.0017
T time between diastolic peak time and £, SPI 46.26 (16.16)  59.00 (13.07) score <0.001"
(n:1,. 2, 3, end) "Wilcoxon signed rank test,
An amplitude of B, (#=1, 2, 3, end)

Tpaired #-test
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