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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( rScO,)
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+ScO,( da+Sc0O,) was calculated. The patients” central venous blood was drawn

to determine the serum levels of nerve injury marker SI00f protein and neuron-specific enolase( NSE) 10 minutes( min)

before induction of anesthesia( T,)

of CPB(T;) after operation( T,)

10 min after induction of anesthesia( T,)

when the patients were admitted to the intensive care unit( ICU) ( T;)

immediately after CPB( T,) at the end

and 1 day( Tg)

2 days(T,) and 3 days( Ty) after operation respectively using enzyme-inked 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-+ScO, and the duration of da-+ScO, >50%

the duration of da-+ScO, >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 S100B 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 S1008 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+ScO, >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+ScO, >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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(P>0.05) . POD rSc0, Sc0, NPOD da—+ScO,
>25% NPOD (11.81 = da=+Sc0, >50% ~da=+Sc0, >40%
4.03) min vs (0.64 £0.18) min; ¢t = 18.060 P = \1Sc0, <50% 1Sc0, <40%
0.000 CPB POD NPOD (P<0.05) 2,
1 (xxs) n(%)
() (kg) (cm)
NPOD 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 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/)(z - 0.123 0.516 0. 308 0. 442 0.110
P - 0.726 0. 608 0. 760 0. 660 0. 947
rSc0,
(%) (%)
NPOD 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 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/)(z - 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 CPB (x+5)
rSc0, 1Sc0,
() (C) (mmHg) (' mmHg) (%) (%)
NPOD 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 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
13 - 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
darSc0, daaSc0, >50%  daxScO, >40% 1S¢0, <50% 1S¢0, <40%
da—+ScO,
(%) (%) (‘min) ('min) (‘min) (‘min)
NPOD 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 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
! - 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
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T, 10.44 +3. 82 0.17 £0. 07
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Ty 32.87 +8.06" 0.47 +0.24"
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Ty 79.49 +17.92" 1.21 £0. 44"
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P - 0. 000 0. 000
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