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BIRECPE, ik 3E8E 2020 4F 1 H & 2021 4F 6 H T g 24 MR} 5 Be AT IR SMIGER (CPB) T O I 5 2 4%
AR EE 60 4], Ik 3 4], MG RE ARG 3 d Nk POD [E LUK Sy POD 41 (15 f4i]) Fi-lE POD 21 (NPOD 4,
42 ) o A HR I LL AN TG4 SR W I 8 1ScO, FPKIE M S A (SpO, ), T 3 Jik- v 20 2 4 4 A
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[, Wy 1 s ) \CPB B [ 3500, {H 22 R ¥ et it 2 L (P > 0.05) , POD 41 AR Ht 1ScO, REAR I & >
25% FRLLit[a] .3 K F NPOD 41 (P <0.05) , 7£ CPB i+ , POD 4343 ik [k f5e/IMEL AN 1ScO, fi/IME /N F
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A study on the correlation of intraoperative regional cerebral oxygen saturation and nerve injury markers
with postoperative delirium in patients undergoing heart surgery ZHOU Jun-hui, GAO Jie, MENG Xian-hui.
Department of Anesthesiology, Henan Provincial Chest Hospital, Zhengzhou 450008, China

[ Abstract] Objective To explore the correlation of intraoperative regional cerebral oxygen saturation(1ScO, )
and nerve injury markers with postoperative delirium(POD) in patients undergoing heart surgery. Methods ~Sixty patients
undergoing heart valve replacement surgery under cardiopulmonary bypass( CPB) in Henan Provincial Chest Hospital
from January 2020 to June 2021 were selected, and 3 of them were excluded. The patients were divided into POD group(15
cases) and non-POD group( NPOD group, 42 cases) according to the occurrence of POD within 3 days after opera-

tion. During the operation, a near-infrared spectrometer was used to continuously monitor the patients’ rScO, and pulse
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oximetry (Sp0, ). The difference in artery-rScO, (da-rScO,) was calculated. The patients’ central venous blood was drawn
to determine the serum levels of nerve injury marker SI00B protein and neuron-specific enolase (NSE) 10 minutes ( min)
before induction of anesthesia(T,), 10 min after induction of anesthesia(T, ), immediately after CPB(T, ), at the end
of CPB(T,), after operation(T,), when the patients were admitted to the intensive care unit(ICU) (Ts), and 1 day(Ty),
2 days(T,) and 3 days (T, ) after operation, respectively, using enzyme-linked immunosorbent assay ( ELISA) method.
The above observation data were compared between the two groups, and the correlation between these observation data
and the occurrence of POD was analyzed. Results There were no significant differences between the two groups in age,
weight, height, gender, etiology, comorbidities, history of smoking, history of drinking, as well as basic blood oxygen
saturation and baseline value of 1ScO, (P >0.05). Compared with the NPOD group, the POD group had longer aortic
occlusion time, shorter cerebral perfusion time and CPB time, but the differences were not statistically significant( P >
0.05). The duration of intraoperative reduction of rScO, >25% in the POD group was significantly longer than that
in the NPOD group(P <0.05). During CPB, the minimum mean arterial pressure and the minimum rScO, in the POD
group were lower than those in the NPOD group, while the maximum da-rScO, and the duration of da-rScO, >50% ,
the duration of da-rScO, >40% , the duration of rScO, <50% and the duration of rScO, <40% in the POD group
were significantly greater than those in the NPOD group, and the differences were statistically significant( P <0.05).
From T, to Ty, the levels of serum nerve injury markers SI00B and NSE in the two groups showed an upward trend,
and the increase in the POD group was greater. From T, to Ty time points, the levels of serum SI003 and NSE in the
POD group were higher than those in the NPOD group, and the differences were statistically significant( P <0.05).
The results of multivariate logistic regression analysis showed that the longer duration of rScO, reduction >25% , the
duration of rScO, <40% and the duration of da-rScO, >50% during CPB, and higher levels of serum S1008 and
NSE were the risk factors promoting the occurrence of POD( P <0.05). Conclusion During CPB, longer duration of
rSc0, reduction >25% , duration of rScO, <40% , and duration of da-rScO, >50% are risk factors for promoting the
occurrence of POD in patients undergoing heart surgery under CPB, and the elevated levels of nerve injury markers
S100B and NSE are also associated with the occurrence of POD.
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AR5 V& % (postoperative delirium, POD) 7.0 JIiE
FARBH PR FEE BWIGRTUE " o B,
TR POD A5FR 2 H il R b 5 Y B4 ) AL

B SCIRNE , AR IR R SE BRI 22
1 Xg5F%
1.1 W4

2020 4E 1 A £ 2021 426 AF

1EAIMEFR ( cardiopulmonary bypass, CPB) T .0» i AR
BEARGHZI R0 KUS B 1 CPB JEizs
RGBSR ARG A AF R R R TG T
(SRS R i 177 N o % 3 P ING N O 2= S S5
LT AN R — X 4L 44 I 2188 AR A
JE BTGB AS I T B, mI R ) 350 4 1 i A0 I 3 A2 Ak
AT S I A B S ik 2H 2SR A
(regional cerebral oxygen saturation,1ScO, ) ] Wi il &
(R B ARG 2505 K o S AR LS A Bl k-
i 20 21 4R H A0 BE 22 (diifference in artery-regional cere-
bral oxygen saturation,da-1Sc0,) 5L Xk B AR EIE
S H BT ONET ARG S 2 REA &
PG ISR A . AWFTE B TEX 52 CPB
T BETFAR B A T LA T R Y 1Se0,
FEIMHT MG 2845 4= Pphr i ) S1008 251 Fl 4T
B 5 AL B ( neuron-specific enolase , NSE ) 5 POD

T MR BeAT CPB R IR AR & 4 T AR A S
60 1, AWAFRHE: (1) 3 B FRIE B il b2 ( American
Society of Anesthesiologists, ASA) 43 K 1 ~ IV 2 ;
(2) TARRAG ARJGH 1ScO, K, I 1d 53 A Bl ik
BRSNS, W 5 46 A A I 45 R e A
HEBRARIE : (1) ARG A AR LA BN R (2) A=
BT 15355 (left ventricular ejection fraction, LVEF) <
50% 5 (3) /I E B LR H ; (4) AR A A& 4
b O IESRIE s (5) )™ B e R G0 LI AR GE s
S35 (6) ARHITAT ™ HE G S5 (7) A0 NE T A L
FIFRZNE P S o BIERARE : (1) ARJ5 IR FARE
TWARE NI (2) RJETAT IS 5 (extra-
corporeal membrane oxygenation, ECMO ) 5%, 3= 3fj Jik Py
Bk 2& 5 37 (intra-aortic balloon pump,IABP) ; (3) RJ5
RANMREZE . AW AR ST 0, 6 B H AR
Ja 3 d A% POD 1 BLKE ST POD 2 (15 i) A
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3 POD £H (NPOD £ ,42 f4i]) , AWI5 T RANEA
JRHEE BE PR e PR b 2 WAL it 5 (2021) 42
HHE(04-19) 5 |, A W50 5 S H S8 i IR

1.2 POD izl T ARG 3 d RAEIER =R
VE T 15 ( confusion assessment method-intensive care
unit, CAM-ICU) ' 6F £ HEF TPEAG, B30 12 b PRAG —
Wo TEARNE 3 d N, BFH I CAM-ICU P P AT AL
SEREFAVERS, HHEA N B BB T POD, CAM-ICU
AL 4 NRRIE SR H = (1) &0 2 R sl K
) EENALES; (3) BE4ERAL; (4) BRNE,
POD [HEE SCHAFTERHIE SR B (1) R (2) , LR
(3) 5 (4) PRUEE—TI,

1.3 JFREE5¥E RHT 30 min 2R EESEHE 10 mg,
AZ G R 2 D RE IR (MPS , 3¢5 PHILIPS
I D) H RO H T B KA AU AR AT (pulse oxim-
etry,Sp0, ) , BRI A A7 L FEPKE (VL7518 Hir 15 24 I
A RAHE S 210429BC) | SHER S KT LLAD GG
A ( 3% [EH Somanetics 2\ H] , R AAE BT ; INVOS 5100C)
BLHE FRIUE B 1 em DA 1ScO, Ffic i3tk
{BL, JEFRRE R A 1Sc0, Hidli (30 s/7) o N7 AN K
S | T AT RSk S R A R R LA
WA BISIKIN . BRI 5 5 5  ARFERKER (VL5
RALZN A A PR W), it 5 YT210707)0. 3 me/kg,
FFRIECEE ARADNLA RIUEA R LS 11A02131)
2.0 pg/kg, B PEIER CHT AL IS 24 B f A BR A 7], 4t
5 EA2112)0.9 mg/ke, HUAHGES A Datex-OhmedaAes-
tiva/5 FREEHL ( 92 [E GE Healthcare /2 7)) $2 4L, 1 X
HUCE N 8 ~10 ml/kg, W/ IELE N 122, ARrpidd i
B 11 ~13 Y/ min (18I A Z08 I S OR — S8 Ak s
FIRIFAE 26 ~32 mmHg, #R 5|5 N Bl il 35
FRIK RS S I DR KO . 4ERRRRIE: ©
JEE (VL5 3 R 24 B A A7 RS W)L 415 21062431)
1% ~2% ,INTHM (/R 22Tz B2 A BRA R
RS352)1 ~2 mg/ (kg « h) , &5 RJE 2.5 pe/ (kg « h),
ik B, XS94 %5 ( bispectral index, BIS) {H 4t 457 4 40 ~
50, WA Z RN ML ORI 47T AR M
IEHOI L ESr CPB, A TERRER CPB BOR T kAT
FRURAFIEER T O AR5 & 4 TR, CPB y StockertSITT
HETE R 58 (18 StockertGmbH 4] ) #2HESCFe . X B
A BEIATU R A E . AT T S ST LG
BT EENUITE . TS, b A E
(AL eI i 245 A B2 | L 41t 5 09160602 ) 52 21
PR WL (RS A/ TR 1 ~1.2:1)  REEREARIK
MR IR ATRE NP (intensive care unit, ICU)

.31 -

B2 IREa2dT RS TIINOE <o AR 1 DU R T &
ik B B #5545 ( patient-controlled intravenous anal-
gesia, PCIA) 25 7 A5 BURE L.

1.4 rScO, KI5 RHIZES i/ s i E AR
1 (Z£[E Somanetics 23 &), LRSS ; INVOS 5100C)
H RIS 2 ARG 72 h, L4 30 min/ Y R A] [A] i i@
LA 7 W 2P0 5% SpO, 1 xS0, 5 Fr%L
{EHo da-rScO, 2y Sp0, 5 rScO, FRIrEMEZ 2%, L
1S¢0, FHEL A LA 20% , B3 1Sc0, 4 XH <
40% 12 Wr by Rk 4L

1.5 S1008 & A1 NSE pAm Jy i 4 51 F K
P53l 10 min (T,) %S5 10 min (T, ) (CPB
THIGRIZI(T,) (CPB Z5 I (T, ) AREE(T,) LA ICU
I (Ts) AJGE 1 d(Te) ARG 2 d(T;) FIARSE 3 d(Ty) 4l
IR ER K I 3 ml, B AEEEE H, §1EECE 30 min
Ja TARIE LA 3 000 r/min Z5.05 15 min, 8 BUM , 2K
FH IR 40958 0 ffH 3 36 ( enzyme-linked immunosorbent
assay , ELISA) Il %€ IfiL i b 22 4 15 R 5 ) S100B 25
IR NSE 3 J3 . ELISA 27 & W F R 38 55 4R
WA PR A A

L6 AJEFEE BRBCRIT (1) BERGHET
500K ] Ramsay 18 1F 5 R HEAT VAR, 2B S 4R
PARRE DR . (2) BB AR B 1 D0 R FH TR AL
AL 1 % (visual analogue scale, VAS) $E43 471
i, S E R S SR R BRI, 47 VAS ¥F43 >4 I3,
A5 TWRAE 7% T s A FEMET S5 A T AR
L7 SGitegdrik W] SPSS20. 0 Geit it 474k
Faorbre THETORILIR « FruE2s (v +5) R, A
(] PURR A o A 6, i A 0 S ) 174 A ] B A
SR H M 3 7 22 43 Mo THECEERE A (A A
) [n(%) ] Fom, A R X K. RAZ
K £ logistic []F 434 POD (52K £, P <0.05
h2ERAGIE L

2 HR

2.1 MHLBFHEARAGOR LE NPOD 4171 POD 2]
SN = =N G TS I i N § T N ¢
S, DK A i 48U 6R R BE (rSeO, BRZKAH 45 L 2% 5+
TG EX(P>0.05), R,

2.2 MAHBFEMEELTASHILE 5 NPOD 41t
¢, POD 2H FBIKBHIEH R (103. 21 £12.94) min vs
(101.53 + 11.78)min;t =0.468 ,P =0. 642 |, fki#E 11
5 [E] \CPB Bsf[aj4sc45 [ (24. 66 £5.03 ) min vs (25.55 +
4.69)min;t =0.626,P =0.534, (165.52 +30.75)min vs
(167.1 +27.54)min;t =0.227,P =0.821 | ,(HE &
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WG i245 L(P >0.05) , POD 40K 1ScO, [
HINEIE > 25% F22if ] g 4 F NPOD 4 [ (11.81 +
4.03) min vs (0.64 £0.18) min; ¢ = 18.060, P =

1 1ScO, Fx/IME/INTF NPOD 4,1 da-rScO, f% KB LA
I da-1Sc0, >50% 5220t ] . da-rScO, > 40% 542 Bsf
[A] .1Sc0, <50% F3220TE] 1Sc0, <40% FFEEI[a] )k

0.000], 7£ CPB i, POD 414 8 ik & fc /MEL T NPOD 4, R A Git#E L (P <0.05), W2,
F1 HABHEARMARLK[(xx5),n(%)]
¥l B —
i TR i i G o —
4 (%) (kg) (cm) F 3 ki TR FINORA O
CEA R YA s
NPOD 4] 42 19(45.24) 23(54.76) 49.31 +10.18 69.40 +8.26 172.52 +5.12 18(42.86) 16(38.10) 8(19.05)
POD 2 15 6(40.00) 9(60.00) 50.94 +11.43 70.15+9.63 171.84 £5.08 7(46.67) 5(33.33) 3(20.00)
t//\/2 - 0. 123 0.516 0. 308 0. 442 0.110
P - 0.726 0. 608 0. 760 0. 660 0.947
BIFAE - , 3
aB P WEE poms . ERERAE 50, BAME
FOUER  OWRR B0 IRIE RS ‘ (%)
NPOD 2] 42  15(35.71) 13(30.95) 28(66.67) 13(30.95) 6(14.29) 11(26.19) 15(35.71) 96.64 +£5.51 79.55 £5.67
POD 4L 15  4(26.67) 4(26.67) 9(60.00) 5(33.33) 3(20.00) 3(20.0)  6(40.0)  97.53£6.47  78.32£6.03
t//\/2 - 0. 407 0.097 3.265 0.029 0.271 0.229 0. 087 0. 556 0. 808
P - 0.523 0.755 0.071 0. 865 0. 602 0. 633 0. 768 0. 580 0.422
%2 CPBHWAREKEAFASHKLE (2 xs)
g PN BWMEKE OPSBEE  PRSRERLE  FESO0 S0, RN
E (mmHg) (mmHg) (% ) (%)
NPOD 2H 42 28.80 +1.50 37.04 +0. 30 78.55 +£7. 11 59.86 £5.43 76.34 £7.36 54.24 £8.48
POD 4 15 28.59 +1.22 37.14 £0. 43 79.63 £7.92 51.74 £4. 11 72.69 £7.51 38.66 £6.54
t - 1. 860 1.078 0.490 5.871 1. 746 7. 040
P - 0. 068 0. 286 0. 626 0. 000 0. 086 0. 000
1 da-rSc0, da-rSc0, >50% da-1Sc0, >40% Sc0, <50% rSc0, <40%
A B B darseo, Wk L] 4] Fi st Fi st
(%) (%) ('min) ('min) ('min) (min)
NPOD 2H 42 21.64 +8.54 41.23 +£6.50 0.00 0. 00 6.94 +1.13 0.72 +0.20 0.00 +0. 00
POD 2 15 25.62 £7.24 56.03 £5.45 7.72 £2.54 25.56 +4.78 13.73 £3.59 3.87 +1.43
t - 1.775 8.592 19. 920 23. 850 23.280 18. 020
P - 0. 081 0. 000 0. 000 0. 000 0. 000 0. 000

2.3 4L AETTE] ST S1008 FI NSE /K- Eb
BAE T, ~ Ty, PRALINLIE #i 2 8 i br i 4 S1008 il
NSE /K F-Hy5 EFH#a %, H POD 4 & Fh i B 5 K,
TE T, ~ Ty B [H] 55, POD 4 A9 1ML S1008 A1 NSE 7K
YR T NPOD 4], 2R A G114 E X (P <0.05),
W3,

2.4 5% POD EA M Z A K logistic [IIA43Hr45 R
LA POD By RGO E R EA R (0 = R kA, 1 = &

) Hk 2 Elﬂﬁ%ﬁ“i‘xm%’aﬁ& Ty HTIEﬂﬁml
15 S100B 1 NSE $8tr BB AFE N A Z /i T 2 H R
logistic [F[IH34T, 45 &R, 7E CPB ‘I?’FI'FEKE’J
1ScO, FEIRIERE > 25% 15220} [A] \1Sc0, < 40% 54k
B[] A1 da-rScO, >50% FFLEAA], LA B i /K- 1 I
15 S100B F1 NSE ;&g it POD A4 fafa & (P <
0.05), W.3k4,
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%3 WA KA R E SI008 F1 NSE AP b 4%
[(x+s),ng/ml]

4 BIEC BEER NSE S1008
NPOD 41 42 T, 9.05+1.78 0.14 +0.05
T, 9.75 +4.53 0.16 +0. 07
T, 16.25 4. 69 0.28 0. 12
T, 24.64 £9.77 0.33 0. 16
T, 37.53 £13.48 0.44 +0.23
T 44.36 = 15. 87 0.56 0. 26
Tg 53.25 £13.63 0. 66 +0. 30
T, 57.48 £16.53 0.80 +0. 32
Ty 63.63 £18.32 0.91 +0. 37
POD 4 15 T, 10.00 £1.93 0.15 +0. 06
T, 10.44 +3. 82 0.17 0. 07
T, 23.47 +4.18" 0.38 £0.15"
Ty 32.87 +8.06 " 0.47 £0.24*
T, 49.72 £12.75* 0.62 +0.28"
Ts 57.63 £17.18* 0.75 +0.31"
Ts 65.38 +19.25* 0.88 £0.35"
T, 70.44 +17.33 " 1.06 +0. 40 "
Tg 79.49 +17.92* 1.21 £0.44*
Fu - 54. 440 38. 100
Fytig - 155.700 73. 080
F i x g - 2.090 1. 800
Py - 0. 000 0. 000
Py - 0. 000 0. 000
P i i - 0.035 0.075

TE: 55 NPOD ZH [ i 1] s L4, © P <0. 05

%4 % POD &kt % HE logistic B )3 - # 4 #

AN s B OR(95% CI) P
;;2 %Egjw‘gcoz FIRIRIE> 0,535 (0. 857 5. 355) 0-033
l%ﬂfﬂﬁﬁ;q] 0 AT 2 002 (1. 825 30, 309) 0007
?i;];%lg% - da-rSc0, > 50% 0.416 . 1413. 5~223 028) 0.001
Ty B I3 S100B 7K F- 1530 () e 115y 0022
Ty BT NSE 7P 1.704 (1.493'1‘?3 ss6) 0012

3 itig

3.1 DIEFARBHE R 2%, T 2 St IR 50
A, CPB I R] , i 2 2 A T S PR 8 AP B R A
WS, IO eSS At e R el R E A . 7
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I RS, B ARG T RE R A G 4 2 0L,
WA G B8l POD DL AR J5 A HI ) 68 Fs g 45, ixX ]
RESHE B NESE I hAEA k7 . POD il 8
& AR S TR BT A AR | BT o PR A,
HEAMRRE ARG RS RS . Hik, POD iFiA
WA NEE,

3.2 HHT,ELIMSERER AR TN HFIE 1Sc0, , H
T PR 48 495 1) 22 F ML A i, RS 22
(iR E (R LAE TN O TF AR 5 B M & D R S
05 1 i ARG BV IGIE . AT 45 R R BRI 150,
S0 TAR B POD (&4 BAT KBrE, Bk
1M 5 , 76 CPB 3 FE g K 11 rScO, FRAIKIR B > 25%
FREEWTE] (1Sc0, < 40% F L2t A F1 da-rSc0, > 50%
Rzt ], Jefe b0k AR B & 24E POD [ fa [
Fo A rScO, A% AT K WA HE A K, 1 K i
Xof e L e AR i 57 Mk e 2, a2 (g 2
FEAE R AR FOEARAG  o R, ASBIFSE P POD 4R
CPB 11 1ScO, [&AGIREE >25% H42mta 1 CPB i
EH 1Sc0, <40% FFLeif [ 4% NPOD 4K, Ji4t,
R T AR R B A R EE XS 18O, 1Y RZ M, A 5K
da-rScO, 114y 5 by L1 A0 I 2 U TR 6 A, 45 2R %
EE KA da-1Sc0, > 50% 5210t 8] 242 #F POD &
H: B GRS R Z (da-1Sc0, =50% 2 M 1E % da-rScO, {H
({2 /%) ,iX 5 Abu-Sultaneh %" f{)BIF 5 45 A ).
H¥fE Fick B, da-rSc0, SRHLUMmAHI L .
UL, 25 ORI 4 21 S8 A 1B S — TG 2T A6 1% A
FEARIEA TS A R 5 SpO, G MR, X PR 4k
F 1ScO, 1EAIE T IR A B8 R P K 2 R 4
1) 300 f HAT BRI A T A H R 5 B 0 K 4
Hiik i N RS POD A6,

3.3 BHELMTRG R R G EEN
I3 ST 1 ) f 2 — o ASBIF ST R I £1 M EREAY
AT S 1 75 b 2 b5 2 P ok PEAS CPB RO ETF
REH POD By KB, 4550 Wos , 24 15 plR %
(26.3% ) 7EARJG 3 d &R T POD, X SR e
IBFFEZE FARRL . RO AR T ZM T HF R
Ik X e 22 2R S 1005 9 L Y R S 4. NSE 2
W T it B A I 1) — SR AR IR) T, B AP T
At HR A 2k AT /N A0 R 2 P
D0 R AR BT AR 5 T R f 2 L S1008 2 —
PR F RS 45 6 2 1, AR 76 T A Fn A J w22
RGN EEERT R RN, A0 5 R I,
NSE F1 S1008 7EZFh2S AU i 46147 £ & L35 b 2 i
T, B e S A e K, 4 M e ot S 4 %5 0 g s I
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SEOL RIS A R A, SRR S ST 10 min H
B, CPB HHBRIZIBIAR S 3 d(T, ~Ty) , Hi2H S1008
H1 NSE 7K S i (8] 19 RS 5 E I, X s
CPB N.DIEF AR B E A R G400, HR A
FIRE 5O JIE T AT >R 1 R 3851 B CPB i85 & 1 %
PRV AR G XA, CPB O IET AR B 1E
ARG R W WG 47, B POD [ &4k
FAERIE . Yu 2520 B RIF ST 45 St oK, A0 RS
B MG NSE (S1008 F1 48 1 I 7K - W] 7E— 8 72
JE b R BRI ) AR B, AR AS AR
3.4 ARUPRWAFAE LA (1) AW Fdrl
5T, HARER AL 2505 (2) AR AMIFEA
BRUN, FTY RAFREA XTG5S EE— 2 505 (3)
e AR S e i) BRI AT At PR 2R R RGN A 23 #T , T X
SEPR R A AT RERS AL C I TR 3 POD 1y A, X 5
PG St — AL

Zi EAnR , CPB i B 1Y 1Sc0, AR >
25% HFLEITA] (1Sc0, < 40% L} F1 da-rSc0, >
50% FFZEmI ], LK A= K1Y S1008 1 NSE & CPB
D IEFAR B &4 POD WfEs &R 3 I 51 LI R
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