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[ Abstract] Objective To evaluate the correlation between intraoperative regional cerebral oxygen saturation (rScO,) and the
occurrence of postoperative delirium (POD) in elderly patients undergoing abdominal surgery and further explore the perioperative risk
factors for rScO, desaturation. Methods ~ From January 2022 to April 2023 ,360 elderly patients who underwent elective abdominal sur-
gery in our hospital were included. The patients were divided into a control group and a rScO, desaturation group based on the presence
of intraoperative rScO, desaturation ( defined as a decrease of 1ScO, = 10% from baseline and lasting = 30 seconds). All patients re-
ceived general anesthesia, with continuous intraoperative rScO, monitoring. Blood gas analysis was performed during the period. The
cognitive function before 1~3 days of surgery and after 4~7 days of surgery were compared between the two groups. The incidence of
POD and delayed neurocognitive recovery ( DNR) were calculated for both groups. The relationship between rScO, desaturation and
POD was analyzed, and potential risk factors for desaturation were explored. Results A total of 65 patients (18. 1% ) experienced a
decrease in rScO, intraoperatively. Compared with the control group, patients with rScO, desaturation were more likely to have preoper-
ative stroke and obesity. They also exhibited a longer surgical and anesthesia duration, higher ephedrine usage and lower average intra-
operative 15¢0, value (P<0.05). The 1ScO, desaturation group had a higher POD incidence during postoperative day 1 to 3 (P<
0.001). The multivariate logistic regression analysis revealed that preoperative stroke and obesity were risk factors for rScO, desatura-
tion. Higher education level and higher intraoperative rScO, average value were protective factors against rScO, desaturation( P<0. 05).
Conclusions When elderly patients undergo elective abdominal surgery, a decrease in rScO, during surgery is associated with a higher
risk of POD occurrence after 1 ~3 days of surgery.

[ Key words] Elderly patients; Regional cerebral oxygen saturation; Postoperative delirium; Delayed neurocognitive recovery
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F1 WAEZENILE
WiH Xt FB4H (n=295) 1Sc0, FFEU (n=65) Siita P
ER () 71(66,75) 70(68,75) Z=-0.020  0.984
EIEH(kg/m?) 22.91+2.76 23.67+3.39 t=-1.94 0.053
AR R [ n( %) ] 65~70( %) 121(41.02) 28(43.08) X*=0.10 0.951
70~80( %) 147(49. 83) 32(49.23)
=80(%) 27(9.15) 5(7.69)
B[ n(%) ] 88(29.83) 22(33.85) X*=0.43 0.510
HERELn(%) ] 1(0.34) 3(4.62) X*=9.84 0. 002
HERE (%) ] INERLTE 128(43.49) 40(61.54) X=6.33 0. 042
g 105(35.59) 14(21.54)
Bl b 62(21.02) 11(16.92)
ASA 3 [ n(%) ] 208(70.51) 41(63.08) XP=1.43 0.231
BIHE (%) ] e i P A A< 120(40. 68) 40(61.54) X*=10.58  0.001
[=1NES 153 (51.86) 40 (61.54) X'=1.64 0. 200
Wi PRI 51 (17.29) 15 (23.08) X’=1.12 0.292
SN 44 (14.92) 10 (15.38) X*=0.03 0. 858
DR 17 (5.76) 5(7.69) X*=0.41 0.521
D ESS 67 (22.71) 17 (26.15) X*=0.50 0. 481
Z 115 (38.98) 27 (41.54) X*=0.15 0. 698
IR B I 12 (4.07) 2 (3.08) X*=0.11 0.735
SR N 9 (3.05) 3 (4.62) X*=0.46 0. 498
2 11 BH 1 e 56 (18.48) 10 (15.38) X*=0.35 0.555
N 24 (8.14) 6 (9.23) X*=0.03 0. 866
J 18 (6.10) 2 (3.08) X*=0.86 0. 355
METEE M (g/dl) 122 (106,136) 123 (99,131) Z=-0.61  0.539
LA HE 2 (Het) 38.10 (33.20,41.50) 38.20 (31.90,40.50) 7Z=-0.32 0. 749
HAnA A (x10°/1) 5.59 (4.48,6.63) 5.62 (4.44,7.53) Z=-0.73 0. 466
H&EM(g/L) 39. 80 (37.10,42.70) 39.90 (36.90,41.90) Z=-0.30  0.768
JLBT ( pmol/L) 74.70 (64,86) 76 (62,88) Z=-0.11  0.916
14 ( mmol/L) 5.03 (4.51,5.71) 5.13 (4.60,5.81) Z=-0.39  0.695
F2 WARPRABEBILE
WH X AL (n=295) 1S¢0, I (n=65) Giit it P
ARJF MMSE(43) 27 (26,28) 27 (26,28) Z=-1.09  0.276
RJG MoCA(43) 20 (18,22) 20 (18,21) Z=-1.29  0.198
FEBEREL(R) 9 (7,13) 10 (8,14) Z=-0.63  0.528
Y RIEHE (pg) 30 (25,35) 30 (25,35) Z=-0.30  0.763
YRR E (pg) 0 (0,0) 0 (0,0) Z=-0.78  0.437
BT i ] 42 (mg) 0.50 (0.50,0.50) 0.50 (0.50,0.50) Z=-0.85  0.397
A AR (ml) 1500 (1100,1800) 1500 (1200,2000) Z=-1.66  0.096
JEER W 2 (ml) 500 (400,700) 500 (500,800) Z=-0.97  0.330
JR A (ml) 300 (200,500) 400 (200,600) Z=-1.49  0.137
75 S 7] ( min) 4 (3.02,5.04) 4.43 (3.28,5.45) Z=-1.44  0.150
JRRIES ] (h) 4.20 (3.20,5.32) 4.90 (3.80,6.30) Z=-2.75  0.006
TFARIE] (h) 3.57 (2. 64,4.64) 4.35 (3.08,5.92) Z=-2.65  0.008
NN IR v
L2778 R/ ME (2/dl) 96 (84,109) 96 (81,103) Z=-1.18  0.238
2T 20 b A fe /M 0.31 (0.27,0.34) 0.30 (0.25,0.33) Z=-2.14  0.032
FLAR R KA (mmol/L) 0.80 (0.70,1.10) 0.90 (0.70,1.10) Z=-1.33  0.184
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WH XFHRZH (n=295) 1Sc0, FREZH (n=65) it P
BBk I 4 43 e /IME ( mmHg ) 205 (170.50,229.50) 200 (176,229) Z=-0.73  0.462
Bk A A 43 i KAl (mmHg) 42 (39,46) 41 (38,45) Z=-1.93  0.053
AL %) S-FiMAE 164 (54.13) 39 (60.00) X*=0.75  0.388
SFARNE 139 (45.87) 26 (40.00)
TFARITK (%) FIE 98 (32.34) 23 (35.38) X*=0.22  0.636
JE 205 (67.66) 42 (64.62)
T n (%) ] 269 (88.78) 61 (93.85) X*=1.48  0.223
LR 1Sc0, ¥IME (%) 61.55 (59.33,63.56) 62.58 (58.54,64.37) Z=-0.97 0.332
A 1Sc0, BIA (%) 64.08 (61.90,66.05) 62.12 (59.41,64.30) Z=-4.53  <0.001
ARG VAT IR K AE (41) 3(2,3) 3(2,3) Z=-0.58  0.564
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ARJG 1~3 X POD KAEFHF (P<0.05), RJFiEs: xR, 2R A GI2#E L (P<0.05) , W3,
£3 WAREPOD EEELLE [n(%) ]
2H 5 ARG 1~3 K POD ARIE%H—K POD RIS K POD RIGH =K POD ARJF 1~3 K DNR
Xt HRZH (n=303) 82(27.80) 71(24.10) 63(21.40) 50(18.40) 56(19.00)
1Sc0, FREH (n=65) 30(46.20) 27(41.50) 26(40. 00) 22(33.80) 11(16.90)
X2 9.22 8. 80 10. 89 8.16 0.16
P 0. 004 0. 004 0. 002 0. 002 0. 601

2.3 ARH1ScO, THMEMEAZRSHT ZHE Lo  HERE(P=0.019) FIHE & HAR T 1Sc0, ¥IE (P<
gisties MR, RFTEIFIAH (P=0.032) JEME  0.001) 2 1ScO, FRERMIHE, W4,
(P=0.047) &S 2 1ScO, TR K2 ; B & )

F4 RF S0, FRMEAREZMEZH

K% B SE Wald X* P OR 95%ClI
ARG I A b 0. 69 0.32 4.62 0.032 1.98 1.06~3.71
IR (X)) -0.01 0.03 0.23 0. 629 0.99 0.93~1.04
ASA 434 -0. 49 0.32 2.33 0.127 0. 61 0.32~1.15
HE e 2.36 1.19 3.94 0. 047 10. 59 1.03~108. 88
rheg -0. 86 0.37 5.50 0.019 0.43 0.21~0. 87
LRE S -0. 62 0.41 2.28 0.131 0.54 0.24~1.20
JPRAEES ] (h) 0. 14 0.09 2.57 0.109 1.16 0.97~1.38
LT L2 Fre/IME -4.71 3.02 2.44 0.119 0.01 0~3.34
A 1Sc02 Bl -0.15 0. 04 13.26 <0. 001 0. 86 0.79~0.93
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FESAJE 1~3 K POD KRR, RMZITE  5¢ 2 18 BIMUsAE L A TR IR 28 1 2 T4, AR5
S B HA T B E RN T AR 18c0, T R 1Sc0, F W= 10% 422 =30 s 155 R F R
PRI BLE . ABTIEH 1Sc0, TREMBIHBIE i, Hlirss R afatdel ANt — S L H %



S HIBE B R A4k 2026 4F 5 H 56 23 855 3 1)

Logistic [PIHRRL K IEJF45 R /R = A 1Sc0,
TFES POD BRI BE (OR MH) M B#F TR (P
1B PRIF—3, SR a5 R A B AR

AWgE T R L Z HE Logistic [|1IH 5317,
BEA 7R 1ScO, TRERSCHERZ I K R P RHT A
FelkAsrh JEREAE A ST R R R R
B 18c0, HEM PRI N ZR O B A 4 3
W& ARPRSHEAL SR TR e . ARHTGS IF I A T Y AR
HAEEN LGS i 2 D) BE AN FT S 5 4511 AL
A RESR A BT 5 5 U IMBEELE B il 22 18 BT 2
REREAY , P EGH BRI A shid &%,
XA UL B TR A2 (0 (L S 25 A, JRRIAA5 -  J00 o e 9p
gy PARLAZ A BT AR P S BN 1l A
s, 368 AR 10 £ BE VA 35 S Ay, e X R 1Sc0, 15
SR e T S s 2 A AL i e SR
W, T, BEIEAS B 5 AR DA 2R L AT &k I A
DA ITRERREAT 20 AR A ok o A % P8 % I 7 i 45 RE
I3 HU N W SRR - B0R BEIUR A4 T 3 AL L
6, HUBGE “TIHI1R] 2 B S MLAE B i B R IALAE , 7]
HeAM G2 VA B RE 1

HHEREE 1Sc0, T M UG, 378 A
kg RE R EE AR R, BFREESNAD
AIE HHL A TSR VM 28 T P R AR AR AR
SR e 222 ) 4% 322 42 T 52 2%, Ko e o R S 4 i 2 1
(EEEAE, TRl 208 5 55 n] AR 1 52 ) £ {d R AT
i CAnFBCHA BRAPS RLHE 3l ) B BRI A (i 3=
SECE ARFTIEAG 42 hi BERIEI ) | DA T IF] 4 43 Ik
HAEWRE,

AR rScO, MMEAE N BRI R M T3
BYEFREAR G A A IR O HAL, B 1) 1Se0, ¥I1A
SR A e AR b 1 A A 2H ZUEGE 1 S B ik
SR, 2T AR A IR T e S B A A
B AUARAERFFRE 19 1ScO, HIME, 3% F BAHLAA N
L 7K AT HE AR i 3 i A AU EE AL, S B T B
ST # 1Sc0, BIEFrEE T R, W3 /s AU B 2%
iy, 32 T g BOFL IR M B 2 T RE R AR U, B X
FECN A 54

25 LRTIR R 1Sc0, TR ZAFE B POD /Y
ST B . AR IF IS o s sl A e AR
rScO, T FRAYIXUBSE K 3R, 11450 i ) SCAR R JBE 7K P B AR
HRAERFRL R Y 1Sc0, BB R PER R . AT 4s
SR e NFE ) A A B Bt T ITRA Il X T
P N1 e R ) ) S o N1 A R T R A
I 1A TR BE O A, A St 4 PR N R DU, AR AR
TEHI S0, BfH, BRI B FREZES SiadFk
JE 53 R E TR A S e, BE— AR TN R RCR

159

HAT— R, AR — 45 TF T BRI, ot
XA RE, ARS8 T 7R T 5
1c0, FAHAIIF&5 AR T HU9EHE, ELIREAE POD
SR B AT IS,

[ &% k]

[1] Evered LA, Chan MTV, Han R, et al. Anaesthetic depth and delir-
ium after major surgery: a randomised clinical trial[ J]. Br J An-
aesth, 2021, 127(5) ; 704-712.

[2] Evered L, Silbert B, Knopman DS, et al. Recommendations for the
nomenclature of cognitive change associated with anaesthesia and
surgery—2018[ J]. Br J Anaesth, 2018, 121(5) ; 1005-1012.

[ 3] Dilmen OK, Meco BC, Evered LA, et al. Postoperative neurocognitive
disorders; a clinical guide[J].J Clin Anesth, 2024, 92. 111320.

[4] Robu CB, Koninckx A, Docquier MA, et al. Advanced age and sex
influence baseline regional cerebral oxygen saturation as measured by
near-infrared spectroscopy: subanalysis of a prospective study[J]. ]
Cardiothorac Vasc Anesth, 2020, 34(12) . 3282-3289.

[5] Moore CC, Yu S, Aljure O. A comprehensive review of cerebral
oximetry in cardiac surgery[ J]. J Card Surg,2022, 37(12) : 5418-
5433.

[ 6] Roberts ML, Lin HM, Tinuoye E, et al. The association of cerebral

—

desaturation during one-lung ventilation and postoperative recovery ;
a prospective observational cohort study [ J]. J Cardiothorac Vasc
Anesth, 2021, 35(2): 542-550.

[7

[

Mevorach L, Forookhi A, Farcomeni A, et al. Perioperative risk

factors associated with increased incidence of postoperative delirium

systematic review, meta-analysis, and grading of recommendations
assessment, development, and evaluation system report of clinical
literature[ J]. Br J Anaesth, 2023, 130(2) : e254-e262.
[8] Zhao Q, Wan H, Pan H, et al. Postoperative cognitive dysfunction-
current research progress [ J ]. Front Behav Neurosci, 2024,
18 1328790.

[9] LiH, JiaJ, Yang Z (2016) Mini-mental state examination in elder-
ly Chinese: a population-based normative study[ J]. J Alzhei mer’s
Dis ,2026,52(2)487-496.

[10] Castarlenas E, Jensen MP, Von Baeyer CL, et al. Psychometric
properties of the numerical rating scale to assess self-reported pain
intensity in children and adolescents: a systematic review[ J]. Clin
J Pain, 2017, 33(4): 376-383.

[11] Chen S, Zhang H, Zhang Y. Effect of transverse thoracic muscle
plane block on postoperative cognitive dysfunction after open cardi-
ac surgery: a randomized clinical trial[ J]. J Cell Mol Med, 27.
976-981.

[12] Shaefi S, Shankar P, Mueller AL, et al. Intraoperative oxygen
concentration and neurocognition after cardiac surgery[ J]. Anes-
thesiology, 2021, 134(2) . 189-201.

[13] HuJ, Li CJ, Wang BJ, et al. The sensitivity and specificity of sta-
tistical rules for diagnosing delayed neurocognitive recovery with
montreal cognitive assessment in elderly surgical patients: a cohort
study[ J]. Medicine, 2020, 99(29) : €21193.

[14] Sgrensen H, Grocott HP, Secher NH. Near infrared spectroscopy

for frontal lobe oxygenation during non-vascular abdominal surgery

[J]. Clin Physiol Funct Imaging, 2016, 36(6) : 427-435.



