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Study on the impact of cerebral oxygen saturation on postoperative cognitive dysfunction and
inflammatory response in elderly patients undergoing hip surgery during perioperative anesthesia
NIU Lin-jie' , ZHANG Dong-ying®, TONG Meng', YUAN Ruo-lin', LI Zhao'
(1.Department of Anesthesiology s Fengfeng General Hospital of Hebei North China Medical
and Health Group ., Handan 054299, China; 2.Department of Anesthesiology ,

Handan Central Hospital s Hebei Province, Handan 056000, China)

[Abstract] Objective To explore the effect of cerebral oxygen saturation on postoperative
cognitive dysfunction and inflammation in elderly patients undergoing hip surgery during
perioperative anesthesia. Methods A total of 120 elderly patients undergoing hip arthroplasty
were collected, and the decrease in regional saturation of cerebral oxygen (rScO,) during
perioperative anesthesia was set to be greater than 20% before surgery as cerebral hypoxia.
According to the intraoperative rScQ; , the patients were divided into hypoxia group (n=57) and
non-hypoxia group (n=63). The preoperative and postoperative cognitive levels of patients were
assessed using the Mini-Mental State Examination ( MMSE) and the Montreal Cognitive
Assessment (MoCA) Scale score. Statistical analysis of the correlation of rScO,with MMSE and
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MoCA was performed. ELISA was used to detect neuron specific enolase (NSE), S100-f protein,
tumor necrosis factor a (TNF-a), and interleukin-6 (IL.-6) levels in the plasma of patients before
and after surgery. The number of white blood cells (WBCs) and neutrophils in peripheral blood of
the patients was measured. Results The rScO; in the non-hypoxia group and the hypoxia group
firstly decreased and then increased with the increase of time., and there were significant
differences in interaction between groups. time points, and time points between groups (P <C
0.05). There were no significant differences in MMSE, MoCA scores, plasma NSE, S100-8,
TNF-a, 1L-6 levels, peripheral blood WBC and neutrophil counts between the two groups before
surgery (P>>0.05). The scores of MMSE and MoCA in the hypoxia group were significantly
lower than those in the non-hypoxia group (P<C0. 05). Spearman correlation analysis showed that
rScO;, level during anesthesia was positively correlated with MMSE and MoCA scores. The levels
of plasma NSE, S100-8, TNF-a, 11.-6 as well as peripheral blood WBC and neutrophil counts in
the hypoxia group were significantly higher than those in the non-hypoxia group (P<C0.05).
Conclusion Insufficient cerebral oxygen saturation during perioperative anesthesia can promote

postoperative cognitive dysfunction and immune dysfunction in elderly patients undergoing hip

surgery. This study provides a reference for the control of cerebral oxygen saturation during
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perioperative anesthesia in elderly patients undergoing hip surgery.
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(postoperative cognitive dysfunction, POCD) ;& 4
JE KR, POCD AR J&G I & 1 2 il 28 AH G 95
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W W R Sz SR BRI AT R R X6 R R 2H 2R S R B
rScO, o I AT LA i S A4 75 ~F- 65 R 100 0 i 1f O 722
RO B To R 2 2k Dy s 1 4 ] PR 3 i 1
R . BFSEERML R rScO, A& & #h & 4h R
B POCD WUR B A4 RIS 7, 24 52 46 iF —
AR rScO, BEAR 251 A G 40 i D 58 I i . 5 £ i
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TAEAG R Y AR DAL I e SR B AT A G B R
BIT AR B E 120 BIABFSE XS . AEADFRE
BI[E i A5 G DT 98 A b v - D 3 [ JRR B B2 Ul By 25
(American Society of Anesthesiologists, ASA) 432
T~ 5% @B EE I 60~80 2 ;@ 3 A Hi# 5
B 7R K & (Mini-Mental State Examination,
MMSE) W53 >>23 43, HEBR bR : D18 R G595
AR BN P i A RE s QKGR R 28 R G R A R
3 Q2AAE VA IR RS 28 259 3 5 DR 5T s T s s
fig S A2 i RME & s @3 ) & 2k R iR e & . T R
LA Ly PRI T S OCY B . BEE AR rScO,
246 % B <<50 V6 SRR AR I J3E > AR i 20 6 filg e 4
#r 1ScO, 45 % H AR T 5026 55 b A% 08 B K T R i
300 g Ab BRAR HE L 38 i 42 5 1L PR R 4R = rSeO, . R
A T A T ke S K R O R AR R R A
Tl G A 63 {1 A2 57 B

AT 5T 22 e b P filt T AR AT g e R e 8 B
At Ir A B S I s R =15 .
1.2 B RFAR BEHEATARER . IFH S
B I AR JR) JBR R 52 MORE Bl ik 2 ) S 0 gl bk it
JE. BREAES:4 L/min A s T WA 8% L #bL
3 min ARUERIKTES 2208 2 KK 2~3 mL KT
WK 0.2~0.3 mg/kg & JEIREL 0.6 mg/kg.J% KJe
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5~10 pg/ke, MR I 3 2h 77 2 B4R 8 B 25 5] 4
S8 S A 5 AT HURGE S, IR R 0 I 2, 0 A
10~ 14 X /min, ¥ K & 6 ~ 10 mL/kg, %4 +F
PerCO,7E 30 ~40 mmHg(1mmHg=10.133 kPa).
A TS AT A7 S0 K 2 RO B S R K . R
P2 47 SR T W 2 5 BRI 7 75 DL 0.5~ 2 mg -+
kg ' h T M EREZEARNIIHE AW A 0.5~
2 06 W JBE %) L Ut ZE 5 R R UK B (BIS 4ERFAE 40 ~
60) 3 B N 2% K JE B 2 PR IR e R LA . R
SRV RS IR N TR A T 5 NI 1 -l AN - S
E>100 g/L, IR 4E R 7E 36.0~37.5 C.,
1.3 F 400 A BE W SR T rScO, W A W 0 DA
T TR 38 R0 A o B M e R B A A (% Ik
fr A /G TR AN ETEE 5 By IR AN E
I SRR i LA T DA sk Ao ] L O 2 X I i Y 5
M) o 3 3 e SRR B 5 S AT (A E S 4w B A
100 %644 2 min, TO) JRIFIE W rScO, RAA
(TD) BEEE4E R W ] rScO, HARME (T2) K& 5 W
FW ] rScO, HARME(TI) .
1.4 POCDiF#r POCD %] MMSE K 52 45 #] /R
N FNBF Al & # (montreal cognitive assessment,
MoCA) WAl 2 H AR & RJ5F 7 d N HIKF,
MMSE P b e - B 36 S0 J5 A 0~30 43, PE4)
Z% . 27~30 43 A IEH <727 4% Mk A1 2 BE BE A5 5
21~26 43 N2 BE NI A, 10~ 20 43 A v BE DA 0
3,0~9 s A HEENFBERR . ARJ5 &R T
26 4> BT AR AT IR 2 40N AT N T BE T % .
*1
Table 1

MoCA L4525 6] PAT A 44 TE B ) A4 GEIR
ICAZFE 18] 1, B4Y 30 43, =26 43 MIEH .

15 MEFRARAT B2 AR AT RIS 7 d A A I,
3000 g,4 CE L 10 min, BUALTE , R F ELISA #1
2 K MK B-IE A AF H 11 (B-Amyloid. AB) | Tau
AR 2 R 5% 8 H (central nervous system
specific protein 3,S100-8) | #ll 4 JT 48 5 P 4 M AL 1
(neuron specific enolase, NSE) , il J8 3K 58 A F «
(tumor necrosis factor-a, TNF-o) . [ 40 il /) % 6
(interleukin-6,11-6) 7K -, AB.NSE, TNF-a, IL-6
A& T % E Abcam 28w ; Tau 8 F1.S100-8 i
&M T FE [H Biorbyt 23, 525 J5 vk A% i I
A G Ul 1T,

1.6 AFF I F 40 B rb R An A I B 2 SR
B ARG 7 d AMJE i, SR A i 3sk 3 BRI A i =
A L MR 4 i

17 GEibs¥J5ik W SPSS 22.0 Gt # 4 bt
s . T BORESR ] A I B Y 5 25 A I L N A
A ¢ K AR ¢ K5 THECORL R T A G 5 AR
43 BT AR AR AR 19 70 A F AR B $E Spearman AH G
PEHT. P<<0.05 WERHGIT¥E L.

2 & S

2.1 28— Mokt tbdr AR B AR A R B R AL R E
HIAE S P 5 R S % (body mass index, BMD |k
fErf 8] lb i 22 R EFK b2 5 (P >0.05), WL
=1,

2HEBE-—MARLLR

Comparison of general data between the two groups

5 CBIE, 90D

a5 il W i AR (r Es. %) BMI(x +5) IR [A] (2 £ 5 » min)
eS| 63 44(69.84) 19(30.16) 69.91+4.98 26.3142.01 153.09+18.45
B4 20 57 42(73.68) 15(26.32) 69.2345.12 26.714+2.08 162.67+17.30
X2/t 0.466 0.072 0.385 1.062

P 0.641 0.920 0.751 0.182

22 2 RN rScO, Mgk b & 4 A Bl A 4
B 1ScO, BE I 8] 3 n 2 BEAR IS T, 4 18] | B
(] V) - B sl 2 EAE R 22 S WA S E X
(P<<0.05), WFE 2,

23 24 POCD ¥4 2 4 Riif MMSE ¥4 &
MoCA P4 b 25 5 LG8 it 5 5 L (P>>0.05), 1M
RJG 7 d BRAELH MMSE 43 & MoCA P43 8 F A%
FFARAE(P<C0.05) ; RJF 7 d B4 MMSE 34>

S MoCA 1743 ¥4 W F AR T TR A4 . 2 R A 5
it E X (P<<0.05), W% 3,

24 HF rScO, 5 MMSE, MoCA ¥ 43 #H 5 ¥ 43
Br Spearman #H 3¢ 2 #7485 2 o L £ 35 B R i 10
rScO, /K5 MMSE ¥4 (r=0.653, P<0. 001) &
MoCA 143 (r=0.623, P<C0.001) 73 5| 5 AR, W,
K1,
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Table 2 Comparison of rScO, during anesthesia

between the two groups

x3 2HEEHENMINGETL
Table 3 Changes in cognitive function

between the two groups

(r=*s) (z +5,)
o {5 % ToO T1 T2 T3 ’ - MMSE ¥4 MoCA -4
am s e RETd e XE 74
Pk 63 76.5141.95 69.51+1.75 67.79+1.73 74.21+2.42 m H m A T ¢
4 Y 4 * [~ *
A 57 76.92-1.89 67.244+1.72 62.2041.35 72.57+2.83 JEBEA 63 28.4341.32 25.3241.07"  27.5341.28 24.80+1.18
- b 4 c D x - P o %
4 Fi—11.611 P {li<0.001 &2l 57 28.55+1.30 23.731.08"  27.66+1.16 22.931.03
Wt 1 il F (= 262.720 P 1<0.001 [ﬁ 0.0645 3.592 3.325 3.032
YU - 1A FE—161.839 P {<0.001 P 0.949 0.012 0.023 0.032
* P {E<C0.01 5ARHT AL (XS ¢ K3
=iy sor B1 Atrsco, kES5RE
o o
[} s ke
. g0 ° o o ‘c’b POCD #J MMSE # 4 & MoCA ¥
B o o o B o o0.0
5 5 . ek €9 56 5 ° oo “on ZS BT
2 o H . .
o 5 90,88 F e o 5 5F % ° A.NNSE P4} ; B.MoCA -5y
2 OR) 3 o o
= 29 o°oo %oo = 00 83 o @ Figure 1 Correlation analysis
- e ? L 208 °® ®
& 8 o ® o between intraoperativer rScQO, level
20 L 1 L L 1 20 1 L 1 L ! during operation and MMSE score
55 60 65 70 75 80
£5¢0 @ 2 50 63 rScOm i of POCD and MoCA score

25 2411 NSE.S100-3 KF254L 2 4 AR ifi
# NSE.S1008 KFERLGEIT¥E XL (P>
0.05 ,ARJF 7 d 2 413K NSE.S100-B /K- & % &
FAREN(P<<0.05); RJF 7 d f & 4l 1l %X NSE,
S100-8 7K F- b 28 TAR G 4 . 2 R A Fit = 2
Y (P<C0.05), W 4,
#x4 24HM%E NSE.S100-B kFEZL
Table 4 Changes of plasma NSE and S100-p levels

between the two groups
(r£s,pg/LD

NSE S100-B
A AJi7d A ARJG7d

an e %

JEBEA 63 12.1342.36 16.11+2.23°  7.62+1.13 9.19+1.27*
BrE A 57 12.31+2.16 21.28+2.43*  7.71£1.21 15.824+1.63 "
({H 0.425 5.261 0.557 3.981
P 0.537 <0.001 0.381 0.008

* P {H<C0.01 5ARHT AL (BEXT ¢ K3

26 241 TNF-o 1L-6 KF2546 2 20 AR i i
¥ TNF-a.IL6 KFERLRIT¥E L (P>
0.05), KRJ5 7 d 2 413K TNF-a.1L-6 KV & & &
FARAEF(P<<0.05); RJF 7 d BA 4 I3 TNF-a,
IL-6 KF & 2w TARG A4, 2 5 A Gt X
(P<<0.05), L% 5,

2.7 2 HAME L AR R A B g e T
PN LTI N NS OO R 68 A S == 2 o w2
2R X (P>0.05) s RJG 7 d 2 4140 I A 40
Hh PR 20 MR 0 R T TR, ELBR A A
PRI MR B B s TARB AR AL, 2 R A S
X (P<<0.05), L% 6,

®5 24HMRK TNF-o.IL-6 KFIE
Table 5 Changes of plasma TNF-a and IL-6 levels
between the two groups

(x +5,ng/L)

TNF-« 1L-6
A RIF7d A
12.2242.91 21.514+3.46

@ i

ARG 7d
4.86£1.53 8.70+1.91*

JEBEA 63

&= il 57 11.95+2.85 27.69+3.83*  5.03+1.39 12.36+2.56"
(8 0.403 4,985 0.969 7.872
P 0.595 <0.001 0.157 <0.001

* PAH<C0.01 5 AT B (HLXT ¢ 4658
x6 2@ENEAMBEMME . PERARKETL
Table 6 Changes in the number of peripheral blood
leukocytes and neutrophils between the two groups

(xr £s5,X107/L)

w5 bi% _ Héwﬂ‘ \j:ﬁwm
AT ARE7d AT RE7d
JEBEA 63 5334126 6.75+1.22% 1.324+0.28 1.69+0.32*
4 4L 57 5234115 7.79£1.30*  1.33+0.29 2.05+0.33*
t {8 0.223 3.677 0.315 5.903
P {f 0.792 0.006 0.688 <20.001

* P {H<C0.01 5 ARHIAR Lo (BCXT ¢ K658

POCD 5 & # R J5 4 42 % R J5 4106 % D) H

K AR 1 218 Bz B OIEF R EH A
Ji POCD & 4= Fwik 26 %1, ZHEEE POCD ™
S0 £ TS, T2 A R R o RR R AR 5 ) R
#H POCD i & A=D1 rScO, & A ok i i e W
0 o VEE T e M R T R O Y R bR B A A B
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i 4 R A AR 25 - A 155 100 L T Sy R AR B Ak ke it
G RS AN RFWE, AR RS, H
AR rScO, BE M T B S FREH POCD & 4
A R JE 1ScO, 5 BFMEC T B R B H
POCD &A= 1545 Wb 8K ¥ 22 i R A e

H A I K _E % H MMSE . MoCA 3K P4 3% (1)
INFITIREAR AT . AR BRI AR T £ScO, K-
TREAMET 20 % B E RIS, R E AR F
B B H POCD &R B2 & TAES AR H R
rScO, /KT &AL 20% B #H) . MMSE K&
MoCA ¥4 & F AL T A b A 4 B & . M et br
LKA rScO, /K53 515 MMSE . MoCA P41 2
IEA G, AR rScO, BEBFEF N F ARG B H
POCD &A= (M7 52 R 2R . 7 A4 28 40 i 52 1 7 1
B, K NSE.S100-8 23 M 32 #5819 #h 28 0w o L 3l
ok A5 1 10— VR R VR AR R A Ifi
15 NSE.S100-8 7K 2 filt 28 45 143 (1) 12 Wi 48 b, 3r 26
& B NSE . S100-8 /KF 5 POCD S IEAH ™,
L, 13 NSE. S100-B8 7K AT 4E & POCD 5 1% #)
BB M2 W . AR R AR R R4 T L
A B E AR 3% NSE L S100-8 7K i 3 5 T IF ik
AHBRE KPR T rScO, KPR R Lk B HIN
25 I POCD 1 .

JORE KBRS B POCD Y 6 BEHL 6 =2
—bzel 16 f TNF-a & 48 0% 2 H 3 32 1 2 46
K, 7 POCD 1y % A4 & J& v ke & 224 ),
11-6 3 o il fisi B b F A Bl 28 3R e 0 s ol 300 /N e I
20 6 T 200 R 9K L 4 i, 1 — A5 S I
JO7 5 9 PN A3 R G v A R e BT R, A D
UIREM K & o TNF-a i 13 1% caspase # G SET-17
53 P . BT B 2R AT M AR RS Ml o) B AR
HER 2 405, I POCD it . L 4h, 78 POCD %
I st R AN R R A A e AR R L A
# POCD k&4 & J&€. #F5ER M POCD & # 41 4 if
FA0 L e VR A LK - 5 POCD 2 IEAHSE, AW
IR BB AL R AR S A I TNF-a IL-6 7K - 1
FLAT A et 2 i 5 s TR B A R LR
ARA rScO, KR 2 0] AR 1 fili 2 2 5 S5 41 it
YT 2R AR 2 A0 TR AR IE S 5 T 3 R R IR S AT
e rScO, /KA B FE POCD,

25 LT AR 5E & BB AR TT I F R R
rScO, K58 E AT POCD #1 PCD #4456, A
WEFE R E 4 TF TR 835 R 5 POCD Al PCD 1 it
JE PR AL T BE S R
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