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Application of arterial pressure waveform analysis in anesthesia induction period
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Technology, Shanghai 200093, China; 2. Department of Anesthesiology, Guangzhou Red Cross Hospital, the Fourth Affiliated Hospital
of Jinan University, Guangzhou 510220, China

Abstract: The arterial pressure waveforms of 25 elderly patients undergoing general anesthesia are decomposed by wave
separation analysis and arterial reservoir model for clarifying the clinical significance of arterial waveform analysis. After
obtaining the waveform parameters such as P, P, and P,, P,, etc., the correlations between the variations of parameters before
and after induction and the changes of clinical vital signs are analyzed. The parameters of wave separation analysis and
arterial reservoir model are all related to the changes of blood pressure and heart rate during induction, and the correlation
coefficient between A P, and clinical index A PP is found to be the highest (+=0.926). In addition, the changes of waveform
parameters are interpreted from the perspective of physiological pathology, aiming to explore the application value of
waveform analysis in evaluating the anesthesia level during the induction period of general anesthesia, which can provide a
new theoretical basis and technical scheme for the analysis of arterial pressure waveform and its application.
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Figure 1 Device for waveform acquisition

I “db9” /Nl 35 bR B0 KL 15 5 HEA T 6 2 /NI 4%
fift , B % 2 1 T A5 2 A A BRSO B i, BB Ak
THBRILLR RS | TR Az gh O 22 S e s 40,
D] b A S R 0 32 ) SR S 3 1) sh kO 0 e i A T
AN T 2 S R AE Y IR R T 5 N 2 I
P % L, RO 2 W A I AR AR, BRI
I

1.4 BBkEN B DERiE

141 FERSEE BRI BRTERC F R ER
S ol R R AT A3 R R A DO ZE A
Z 8] R B AR AR AR 557N , Westhof S 3 1 T A&
B = A AR R S i A O i, = AR A U
(L A7, R A5 40 S0 6 IO 30 ik R 7 308 T 1 A e 4 30
() 30% Ab T30 557, , 38 2 %60 B 5 &, BT = M R
BAPLA sl i, S B ARG R XTI
I B RRBAFIRESE B 2 UEW T H i@ e,
], ) FH R4 2 B 8% s kR 1 IO P (¢) i sl ik
P60 = M B Y O (¢) IFER R AEBEL BT Z,.,
Zo = it (P(2) )/t (Q(2) ), Horp e 327 P i HL i
oo B A BHATTAY 3~10 Y Ik I 5 A0 2 (EDR A
FRAE BT Z o, R 5 BB 20 M7 15 21 8 sl bk A ) 1 7 %

P (1) JZITE S P, (1):
a@):PU)+iﬂ<Q0) 0
Pb(t):P(t)-Z;x 0(t) o)
RI:};; (3)
e (Pfibpb) (4)

A5 8 S 5 0 5 P, P, RIS S5 4 B RT LA B
ST R RM 4 U8 S 88053 B 3545 19 3 Dk R 7 %
¥, Bl 3a JB s T %8 20 85 0k 0 08 2 500 5 e
P, P, RIS HHER R S S22 RM
1.4.2 fETFIESRAES B ARGE A7 R S P AR e 5
Ok £ ARAG 0 R 1T P BRI P, S0
P WIRE ) R AN P R F SRR P 7 W5 4 0



- 366 - rhE R AR AR AR 394

160 ¢
quO
120
£
100
= 80
60 -
v 0 1 2 3 4 5
t/s
a: [RIGET
1604
ml40-
Z 120
£
1 100
= 80
60
0 I 2 3 4 5
t/s
b: VR KR EIR T
2 RERGHRIBER SR ERENE SRR
Figure 2 Original waveforms and the pressure waveforms after wavelet denoising
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Table 1 Basic vital signs before and after induction

FEAEAFAAE i) Vi i PfH
SBP/mmHg 157.20422.4  119.72+16.74  11.482  0.000
DBP/mmHg  74.64+13.91  66.88£1235  4.876  0.000
MAP/mmHg ~ 103.00+15.02  84.96+1091 6397  0.000
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Figure 4 Analysis of radial artery pressure waveforms in two elderly patients
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Table 2 Waveform parameters of wave separation analysis before

and after induction

PR ik 75T Hi Vi tfE PH
P/mmHg 50.98+12.07  32.65£9.68  7.334  0.000
P,/mmHg 27.39+8.97 17.95£6.07 5472 0.000
RI 0.55+0.16 0.57+0.15  -0.508  0.616
RM 0.350.07 0.36£0.06  -0.515  0.611
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Table 3 Waveform parameters of arterial reservoir model before

and after induction

A7 I YAl V5T FERIE Hi P
P /mmHg 58.77+13.43 38.55+9.69 8.013 0.000
P /mmHg 38.51+£9.21 23.04+9.15 7.008 0.000
A,/mmHg-s™! 69.87+21.17 68.60+18.08 0.379  0.708
A /mmHgs! 79.24+19.83 71.59+17.78  2.142  0.043
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Figure 5 Bland Altman analysis results
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Table 4 Spearman analysis results of waveform parameters

and clinical indicators before and after induction

i A A AP, AP, AP, AP,
ASBP 0.615%F  0.495%  0.674%*  0.533**
ADBP -0.021 0.008 0.038 0.042
AMAP 0.233 0.393 0.314 0.413*
AHR 0.462%* 0.555%*%  0.594%*  (.589%*
APP 0.749%%  0.702%%  0.926%*  0.842%*
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