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Influencing factors of cerebral oxygen supply-consumption balance and cerebral

autoregulation under propofol anesthesia
GU Mengyue, CHEN Yan, YANG Chunyong, LU Kaizhi Department of Anesthesiology, First Affiliated Hospital ,
Army Medical University ( Third Military Medical University) , Chongqing, 400038, China

[ Abstract | Objective To investigate the influencing factors of cerebral oxygen supply-consumption
balance and cerebral autoregulation ( CA) under propofol anesthesia. Methods A total of 66 patients
undergoing open abdominal surgery with propofol anesthesia in our hospital from August 2019 to January 2020
were prospectively recruited in this study. Their general information was collected. Regional cerebral oxygen
saturation (1SO,) , cerebral tissue hemoglobin concentration index ( THI) , mean arterial pressure (MAP) ,
arterial blood gas indexes, and cardiac index ( CI) were collected real-timely from entering the operating room
to the end of the operation. Then Pearson correlation coefficients of rSO, and MAP were calculated for cerebral
oximetry index ( COx), and the coefficients of THI and MAP were obtained for cerebral total hemoglobin
reactivity index (THx) in order to find out the upper and lower limits of CA range. Univariate analysis and
multivariate linear regression analysis were used to analyze the general data, intraoperative monitoring data and
blood gas indexes to screen out the influencing factors for rSO,, THI, and the upper and lower limits of the CA

range defined by COx and THx. Results After elimination of confounding factors by univariate analysis,
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multivariate linear regression analysis showed that the influencing factors of rSO, included operation time and

total hemoglobin concentration ( P<0.05) , that of THI was age ( P<0.05), and those for the upper and lower
limits of CA obtained by COx included the history of hypertension ( P<0. 05), intraoperative MAP ( P<
0.05), and Pa0,(P<0.05). The influencing factors of the upper and lower limits of CA obtained by THx
included the history of hypertension ( P<0.05) and intraoperative MAP ( P<0.05). Conclusion Age, total

hemoglobin concentration, and operation duration are the influencing factors of the balance of cerebral oxygen

supply and demand in the patients under propofol anesthesia, and the history of hypertension, intraoperative

MAP, PaO,, are the influencing factors of cerebral blood flow autoregulation.
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cerebral oximetry index; influencing factors
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BMI 4 16.35~29. 55(22. 68+2.90) , F AR KK 2~
15(6+2)h, A H MAP % 71 ~ 106 (86+8) mmHg, CI Fy
1.62~4.69(2.83+0.62) min/m’, FLERVE & 7 0. 80 ~
3.55(1.97+0. 68) mmol/L, #4 Il £1. 76 [ 4 B 79 ~ 190
(119£21) g/L, Pa0, 3 29 ~48(36+4) mmHg, pH {H
1 7.29~7.47(7.40£0. 04) ,Pa0, 2y 149 ~308 (231 +
33) mmHg,
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AR SENE S & B, RSB TR B Bl 2088 Ok 2
PaCO, /& rSO, MIFZMA R (P<0.05,3 1) ; 4E#% [CI,
FLERZ THI B2 R R (P<0.05,% 2) . ZPRRLAM:
M 2 BRIB AR R R )5, 45 51 WoR - M5 PaCo, X}
180, SRR . FARRH S 218 1 BEXT 1S0,
AR (P<0.05,58 1), Hovb G il 21 8 B kR
S0, B2 RS9 T FARIHHS ; 17 C1LZLER X THI 5% 1)
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®1 xS0, ¥MERKMBERZRSHMS ARSI

. PRSP ZHZE
B 95%CI B 95%CI P
AR -0.129 -1.392~0. 439 0.302
1] 0.315 0.593~4.217 0.010
BMI 0.901 -0.113~0. 299 0.371
FARIH£ -0.450 -0.917~-0.327 <0.001 -0.345 -0.801~-0.171 0.003
VR -0.177 -0.043~0. 007 0.156
A MAP 0.165 -0.183~0.927 0.186
CI 0.365 -0.035~0. 051 0.716
AR B -0.039 -0.062~0. 046 0.778
SN 2T R 0.476 0.042~0. 122 <0.001 0.391 0.028~0. 105 0. 001
PaCo, 0. 340 0.090~0. 589 0.008
pH {H -0.071 -0. 004 ~0. 002 0.593
Pa0, -0.196 -4.118~0.575 0.136
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B
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#3)o mMEREE AR MAP B W E 2L WER) CA S BT BRIICH] B2
F2 M THIZMEZRHNEERRSMMSERSH
By ZHEST
i B 95%CI P B 95%CI P

AR -0. 455 -0.015~-0. 005 <0. 001 -0.536 -0.016~-0. 006 <0. 001
PE5 0. 097 -0.094~0.214 0. 440

BMI -0. 097 -0.034~0.015 0. 443

FAREFK 0.072 -0.021~0. 038 0. 565

R I 52 -0. 191 -0.351~0.043 0.124

A MAP -0. 041 -0.010~0. 007 0.743

CI 0. 380 0.070~0. 286 0. 002

HEak 0.291 0.013~0.229 0. 029

RMELEE H R L 0.222 0. 000~0. 006 0. 090

PaCO, -0.238 -0.023~0.018 0.813

pH (& -0.419 -2.348~1.536 0.677

Pa0, 0.378 -0.002~0. 003 0.707

x3 X COxRENW CAEETREMEZNREEZSHFASERIH
PRSP ZHES
i B 95%CI P B 95%CI P

AR 0.179 -0.052~0.333 0. 150

P 0.045 -4.535~6.528 0.720

BMI -0. 090 -1.203~0. 569 0. 477

FARRE K -0.207 -1.891~0. 154 0. 095

AR R 0. 491 7.885~20.415 <0. 001 0.434 7.452~18.244 <0. 001
A MAP 0.504 0.371~0.927 <0. 001 0. 450 0.343~0. 809 <0. 001
CI -0. 133 -6.384~1.930 0.289

Rk 0.043 -3.521~4.851 0.751

ROMELEE H R 0.309 0.029~0.287 0.017

PaCO, 0.128 -0.402~1. 169 0.332

pH {i -0.010 -77.367~71.491 0.937

Pa0, -0.327 -0.191~-0. 025 0.012 -0.319 -0. 165~ -0. 046 0. 001
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®4 3t COx FEM CASEE LREZMARNERRS MM ARSI

- R ZHE I
B 95%CI P B 95%CI P
AE I 0. 140 -0.080~0. 288 0. 262
PE5 -0. 082 -6.939~3.504 0.513
BMI -0. 051 -0.995~0. 659 0. 687
FAM K -0.086 ~1.326~0. 645 0.492
I s 5 0.379 4.046~16. 640 0. 002 0.317 3.315~14.571 0. 002
AH MAP 0.544 0.408~0.918 <0.001 0.506 0.375~0. 861 <0.001
cI -0.088 ~5.346~2.560 0.484
b NivadLs -0. 030 -4.347~3.480 0. 825
I £T B 0.234 -0.012~0. 240 0.074
PaCo, 0.026 -0.683~0. 830 0. 846
pH (& 0.088 -47.078~94. 497 0.505
Pa0, -0.257 -0.162~0. 000 0. 049 -0.255 -0.143~-0.018 0.012
5 X THx AER CASEE TREMEZNEREZESHASEEZSH
- PR Hr EASE el
B 95%CI P B 95%CI P
AE IS 0.126 -0.094~0. 287 0.315
PE5 0.123 -2.716~8. 062 0.325
BMI -0. 083 -1.155~0.580 0.510
FAM K -0.235 -1.959~0.034 0.058
T L s B 0.369 3.862~16.974 0. 002 0.328 3.159~15.912 0. 004
AH MAP 0. 500 0.358~0. 904 <0.001 0. 440 0.278~0. 830 <0.001
cI -0.110 -5.894~2.283 0.381
N3l -0.014 -4.274~3.858 0.919
IR R 0.395 0.076~0.321 0. 002
PaCo, 0. 069 -0.573~0.981 0. 602
pH (& 0. 003 -72.301~74.032 0. 981
Pa0, -0.198 -0.149~0. 020 0.132
F6 ¥ THx REM CAEE LREMEZNEREZRSHASEZLM
- PR3P ZHE I
B 95%CI P B 95%CI P
AES 0. 100 -0.117~0.273 0. 426
£ 0. 007 -5.377~5.701 0.954
BMI -0. 025 -0.963~0. 790 0. 845
FARMK: -0.153 ~1.673~0.394 0.221
I s 5 0.303 1.887~15.599 0.013 0.264 1.075~14. 608 0.024
AH MAP 0.484 0.342~0. 905 <0.001 0.433 0.264~0. 849 <0.001
cl -0.070 -5.355~3.015 0.578
N3l -0.031 -4.540~3. 615 0. 821
IR R 0.359 0.057~0.311 0. 005
PaCo, -0.030 -0.885~0.704 0. 820
pH (& 0.075 ~53.267~95. 690 0.571
Pa0, -0.196 -0.151~0.021 0.137
3 i AR AR K i, 2  BOR J5 AR bl 48 R G0 RE KA

A Je HRR R 28 2R Gt 0 D A B A e BRI ™
HRAREZ " o ARAPINA T VA BN MAP (XT
CA Y [T PR [ 9 R ke 1, 52 2 T CA Y B FR 5

(TSP o TS T R S P CA S R 52
Wi PR 2R ] LA AR i PR e =%

BTN PAIF B PRI B IR TR R il ALt
AR R 1SO, HEATR N PR 34T A B xS0, {520 [H
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180, SARIGIEEEI KA K . FILEs & AT
ZEI R TE T TR ] 8.3 19 180, W, —JBiA
H, A S0, Bl AT KE 1 20% , 5% 180, f4s
XHE/N T 50% I}, A% 180, BIZ B, LI AT LI pe i
145 7 2 4 5 1M 21 2 PR 5 T 100g/L7Y ) DL K
Hiki 48 Vs M it 4R B AL, DA A e AR R 5 i % S5 3 &
KERY AT REME o A B S IE 52 R R TH 0 S0k 2 T35
L B3 s R S e 35 10, IOFEFET

B rSO, &b, THI [RIFE AT LA Jiz e i S8 A1 5 -4 . A
WFFEXT THI (820 DR 2 BT AR SE VT 9 25 S B
TEARI R 1 2 35 P THI (RN, 8 Py 2 2 B A
P 2502 A2 0 T AR A SN B 300 18] £ 550 22 L
PEAT 0 480 A4 75 P45 W % B, 5 rSO, 9 75 Ak e A
E, THI A5 £k 468 5 52 A0 5 i i 40 416 75 F- 1o
AL . RS S AR ST 45 2, I v EE 0 2 4R JR A R
o THI S A Wl o 24 THI FAR A, 2 B iR e i
ST 7R PR P ARG, 6 T 5 7 I S s 0 g e T SR
IR TH A RE i I 45 H A T i sk sk E AT
B/ o i S S IR B R A I R o

SRR A LT — 4, 4R G n I
SRR S B TS > — . AR CA HLI AT
DATE—E I b AT I 1 TR 5 5 404, T A
JEEIULRD CA Y5 . ABESEX TIIA B RRIE T I TR
FRF Y CA S FBLEAT S0 PR 24047 & B, 25 1ML T o5 50
1 COx THx FL5E i CA 5 [l 9 b T BRI R IEA S, 4
U= 192 9l OF N i L N 5 A = 3 = 4
T AR AT 0 A T 7, SRS BT 32 ik MAP, A
9k JOSHI 2 N BRI CA WEH S BE R EA
I LB TC G, (ER X — 25 e L SBERRIE T
Z2 1514 3 R I B 5 — FRTEAY CA S5 [ Y 9
7 SF-£47 100037 33 45 %X ( mean velocity index, Mx) |
TR, EATAE A SCHR 2 W1 5 U F 5 Y CA JE R
B b S 5 e PRI TR L B
TG , AR P A B B MAP 5T CA JEEII T
B, 3B 0 R e o, K A LK, Hi LASSEN 251 42 Hi iy

CA JEFEJ& MAP 7£ 50~ 150 mmHg PY3X —H#ESTRA A
o fH B % BF 58 45 AR B9 % 8 0 E 4% K F 1 32
BRADY PBA" " 73 Z2 504 Y, BIF S T 6475 6 1L s £
FAE 0T AR FEE O IET R B H 1 CAJEET
B, & BLRLAE 5 2% 19 F BRAE 40 ~ 90 mmHg = ], JL 3
A T BRAE 30 ~55 mmHg 2 i), X P61 FELA
B CA VEIEIF FR 22 SRk, v I 8 15 30 R %
ff) CA JE B2 b A i — B FoE . NI T A D4
THAYORIR S5 I BT R A 3R i MAP 22401, 1L
In4EFE MAP AETF 65 mmHg 251" g8 m] (L {1 5
%, IAh, BROWN 25 [y Bk B B e 0, 760
FARAPARAL WL CA 5 B 3 PEAT 0 45 B0 A 5 w40
F o IRAEG Y 1 A B , FLFT & Ak 535 > AR5
R 2 RGN R AE. BRI, T 5 L i 4 B AR 40
FR R T2 v L R R T, DA AR R IR
AR R BN R AT ML CA A W

AN, AT 43745 S 5, B COx Il THx Fi i
) CA Y5 Fil 1 | F FR 35 5 4F 0% 6 W A 56, X 55
GOETTEL 25" - g b BRI T A5 O K TR A5
HILEIE—E0 AR R CA JEHE BT BRAY %M R %
BCUEHTRRBEIR S R, A8 [ 4F 1% [ BE A 6% CA i B Y
PFARHIE . [RE A X el FE R S T 5 3 W R 4R
>60 % 1935 JE 5 il ML 55 1) T 7 2 o O 8 5 e
1%, JHEFI<40 % 5 AH 1L, P4 5 % 19 CA T
e T TR 2 8 S 3 AT BB I £ i 1
T B SRR AR B AR B, R 2B A A I 1Y
RO T, AR — B SE IIG PR 2 300 52, FiA
WBAE R E PR 2 RESIE RIE I R AR, 1B 2 TARE R
B, R RER T BB AR PR 2 R 5
RAE MR 2 A2 g BEALH) & 26 T i o o LR
F—AEE,

ABFFRAMAFAE—E R BRYE . Ho—  ABFFE R ]
W UG PR ANE 2 2N A
i 55 180, THI L1 K% CA {5 [l B9 A ek, H— AR BFSE
R AT 15 1L TR AR 515 35 30 A5 % CA i [l A HL A
PS5 FEREMBFFEh, 0T LA AE Z 1 b5 K
(A TERE AT B 58 23 BT, g 61 AR 399 i 5 47 5 3 3
M Z%

g b EPIABYRRBE T B JFIE T AR B H 4R
BLZT AR R RE T AR IR 2 i 4 B 7 T A ) B
W PR 2% T TR S R i MAP  PaO, & CA i
) TR DR 2 o DR B AR SO0 0 5 0 8 W o A
LA KA R[] TR FR 1 1S0,  THI 25 i 48 L7 F- 15
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