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Brain oxygen supply-demand balance and cerebral autoregulatory plateau under

propofol anesthesia and influencing factors
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[ Abstract | Objective To investigate the differences in brain oxygen supply-demand balance before
and after intravenous anesthesia with propofol, and determine the influencing factors of the balance and
cerebral autoregulation plateau. Methods A total of 53 patients undergoing open hepatobiliary surgery in our
hospital from June 2020 to October 2020 were enrolled in this study. Their local regional cerebral oxygen
saturation (1SO, ), cerebral tissue hemoglobin concentration index ( THI) and mean arterial pressure ( MAP)
were monitored and recorded from entering the operating room to the end of the operation. Brain oxygenation
was assessed using rSO, as well as using THI. Then the moving linear Pearson correlation coefficient between
rSO, and MAP was calculated and named as Cox, and the moving linear Pearson correlation coefficient

between THI and MAP was also calculated and named as THx. The upper and lower limits and range of
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cerebral autoregulation (CA) were studied using COx and THx. Intermittent sampling of blood was performed
for blood gas analysis. All patients underwent standardized anesthesia management. Results There were
significant differences in rSO, in the left and right brain before and after anesthesia (left; P<0. 001, right; P<
0.001), so were in THI in the left and right sides before and after anesthesia (left; P<0. 001, right: P<
0.001). There were no statistical differences in the left and right rSO, and THI among those at different ages,
with the porta hepatis being blocked or not, and with different operation durations (P >0. 05). Linear
correlation curve showed that the THI values of the left and right brain were decreased with age (left;
r=-0.261 8, P=0.058 3; right; r=-0.283 6, P=0.039 6). Under propofol intravenous anesthesia, COx
defined the lower limit, upper limit and range of CA were 81. 98+12. 63, 93. 67+13. 69 and 11.22+8. 38
mmHg, respectively. THx defined the lower limit, upper limit and range of CA was 79.96+10. 61, 93. 77+
12. 34 and 13.79+8. 63 mmHg, respectively. No obvious differences were seen in the upper limit, lower limit
and adjustment range of CA defined by COx and THx among those with the age is older than 50 years or not,
porta hepatis being blocked or not, and longer than 360 min or not ( P>0. 05). Conclusion
anesthesia can induce declined rSO, and THI values in the left and right brain. The left and right cerebral THI

Propofol

is affected by age, while the lower limit, upper limit and range of CA are not affected by the age older than
50 years, the porta hepatis being blocked or not, and the operation time longer than 360 min or not.
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R AET R A7 B9 2 WA i 40 AL 5 - 2 38
F S I g2 R POCD A ST 40 463
Fe AR M 5 ) SR B Ak AR 1R AN BE (regional  cerebral
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(cerebral tissue hemoglobin index , THI) $§%5 , BEA R 1T
MW BT SRS T o SR NG 42 A A (150, ) #5
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oxygen, CMRO, ) 1 #j % 4 (19 J=) % 1 5f % ( regional
metabolic rate of glucose) RS i R — Ak
R(NO) B o PRIA I AT I 0 PR b, 75
SITEIRRI 5 T4 i A 48 Bt 75 1 687 A2 (75 F 5 1) [
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MEBE S B BRI R S 0, BEFEE N 22~75
(51.67+12. 74) % . BMI ¥ 16. 65 ~ 28. 32 (22. 43 +
2.67)kg/m’, JIFITA WA 26 B, FARBK Ky 156 ~
577(340. 64+108.79) min , .[>3 k1 47. 69~93. 00( 70. 83+
10.24) Y /min, A b MAP 3 71. 21 ~ 113. 79 (89. 21+
9. 12)mmHg, pH {H~ 7.35~7.47(7.40+0. 03) ,Pa0, H
63.00~424.06(210. 30+67.60) mmHg, ETCO, ~f 30. 3~
46.39(36.75+3. 55) mmHg,
2.2 &AM SO, Fo THI AR % ik B AT Fo ik B )5 2 28
24823

ZeA MR SO, 7 BRI FiFHBR B I A7 X FEAS ¢
K56, 22 S0, ¢ =5. 479, P<0. 001 ; 45 +SO, ¢ =5. 078,
P<0. 001, LB ZE A M A% rSO, 7E JBR B i FIRR B 5 22 57
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17T B, 22 i THI B4 AR fka #5 r=-0. 261 8,
P=0.058 3 (& 2B), 45 fixi THI Fifi 4F i A8 fb#a e r =
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&3 EAMrSO, 1 THI RiER % FEETFT 5 HEL B

&4 EAMMKrSO, 1 THI RHEF REHHK S AHLIL R

(n=53,x%s) (n=53,x%s)
180,( %) ¥I{A THI #4{f 1S0,( % ) H41H THI ¥{fi
215 n 215 n
2N A ZEN A Fef A ZEM Al
JEITARRLKT 26 60.81+2.76 60.66+3.55 0.92£0.33 0.88+0.39 ii;ﬂd‘# 30 61.64+3.29 61.86+3.42 0.87+0.31 0.90+0.36
< min
FEUTBEME 27 61.77+3.50 62.37+3.22 0.82+0.31 0.97+0.36 EREE
it 61.30£3. 17 61.53+3.46 0.87+0.32 0.92+0.38 =360 min > 00-86£3.01 61.1023.54 10.8720.35 0.95x0.40
‘ ~1.107 ~1.830 1.072 ~0.907 St 61.30+3.17 61.533.46 0.87+0.32 0.92+0.38
P 0.274 0.073 0.289 0,369 ¢ 0. 891 0. 791 -0. 049 -0. 405
P 0.377 0.433 0.961 0. 687

2.4 JEanif B SR 6 R Fe T B

AN I B 2h R A R (B 1B) R TR
(E1C) f— B4R L E N (B 1D) AR 98 A
Gitordr. WGILTE A 2875 th COx F1 THx 43 51| A
(9 CA 1 BR T B A9 4 0 B o AR 40 4 i 43 4 B
ZEF G2 L (£ 5) . COx M THx 43 51| 5t 22 1)
CA | FR T BRI 5 B B A A0 T iy 2 A

AR (& 4) o 1 COx M THx 205 [y CA _EFR
I BRI B R MR T 1T BELUBTT o 2 A B2 S JC
AR (52 6) . th COx Ml THx 735l A B CA
FIR LT BRI T 3 Bl R AR B T A P 21 B 22 57
TGt B X (FET) . i COx Hl THx 7351 5 %E ) CA
R T BRI K B B TR B AR A 2 A
KUEARECES) .

x5 iR BETHREEFERREFRSALE (5, mmHg)

5 COx FL3E A sy THx FL5E A sy
ZH
TR R TR R Yo [
_sow 79.77+10. 54 91.47+13.22 10. 47+6.96 78.55+8. 96 93.68+11.88 14.42+9.29
= (n=22) (n=19) (n=19) (n=22) (n=19) (n=19)
V50 83. 66=13.95 95.22+14. 05 11.749. 34 80.97+11.67 93.83+12. 83 13.38+8.32
) (n=29) (n=27) (n=27) (n=31) (n=29) (n=29)
At 81.98+12. 63 93.67+13. 69 11.22+8.38 79.96+10. 61 93.77+12. 34 13.79+8. 63
o (n=51) (n=46) (n=46) (n=53) (n=48) (n=48)
~1.090 -0.913 -0.501 -0.817 ~0.039 0.405
P 0.281 0.366 0.619 0.418 0.969 0.687
6 RMAEBINATHIRENEERBEEEZEBAITS AL (35, mmHg)
a5 COx $t7E A iy THx %t A ghiiy
) TR R Blensz| TRR R Bensz|
X . 84.88+14. 14 96.62+13. 17 10. 33+6. 82 80.42+11.97 96. 13+12. 82 14.8329.26
JET I LT (n=24) (n=21) (n=21) (n=26) (n=23) (n=23)
P 79.41+10.73 91.20+13. 89 11.96+9. 57 79.52+9.31 91.60+11.71 12. 8448. 09
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- 81.98+12. 63 93.67+13. 69 11.22+8.38 79.96+10. 61 93.77+12. 34 13.79+8. 63
wr (n=51) (n=46) (n=46) (n=53) (n=48) (n=48)
: 1.566 1.349 ~0.652 0.308 1.280 0.793
P 0.124 0.184 0.518 0.760 0.207 0.432
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