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Abstract

The brain is characterized by high metabolism, high oxygen consumption, limited energy storage
capacity and low hypoxia tolerance. Maintaining adequate blood perfusion and oxygen delivery is
crucial for brain metabolism, and cerebral ischemia can lead to structural and functional damage of
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the cerebrovascular system, thus increasing the risk of cognitive dysfunction and neurological com-
plications. In recent years, thoracic surgical treatment techniques have been rapidly developed and
bronchial anesthesia has been widely used; however, the intrapulmonary shunt and ventilation-to-
blood flow ratio imbalance caused during one-lung ventilation (OLV) may trigger hypoxemia. Real-
time monitoring of cerebral oxygen saturation (rSc0:z) can effectively reflect the level of cerebral
oxygenation and provide valuable information for diagnosis and treatment, which is essential for
maintaining adequate blood perfusion and oxygenation of the brain.

Keywords

Single-Lung Ventilation, Cerebral Oxygen Saturation, Postoperative Cognitive Dysfunction

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).

http://creativecommons.org/licenses/by/4.0/

1. 5|

B M B F AR M2 TR, BB AR FAF R T Rk s Y, SR R E S S — R
A B A, AR AR P RE R A8 A LI PO B G, 7 A AR R ITRE o T A o ke SR A L Uk
TR R AT R R AR L T R AT, FEORG WA RG I RAE . A SO X ik U1 1 2 (cerebral oxygen sat-
uration, rScO) i MIHLATE B SMEMTIR IR FH, - 456 P AME S AUl R — 2518, BAE N iZ b IR IR
I SRR S %

2. RERIAMERR
2.1, [EIE

ITZL A6 (near infrared spectroscopy, NIRS)S2 Hi Jobsis 7£ 1977 4E 1 61 i —Fi 27 00 2 s HooAR [1],
HATO), e, A, ([Fi. R #EeE, nsemh s s, LEEFEEN . (1) Bt
AL I SkERAH AN, IR N Sk B WX AN 24 B 1 (650~950 nm) 6 A2 AR X B A (2) TR 442
T TP G I 2EL 23 r A A I 20 2 1 R iR I 20 B 1 AN (R i IR SCRRAE, i TH B R A ) = L
B, MR H RS EBRE, R R A S AL 75 P Ll A 2400 & i i A0 4 8 21
SRk« Bl kAN B 4 I R ) T B AR A AT S B2 SRR B, FESEBRIE I R, — B0k rScO; i X
J E b M I A7 i 21 2 45 i U 2 B 2] [3].

2.2. %

HL Al i L 40 A R PR M S0 7 920, 5 5 4 ik LI 42449 1T (jugular bulb venous oxygen saturation, SjvO2) ¥ il .
i £ 1] (electroencephalogram, EEG). FFAH% HifiZ (event-related potentials, ERPS). £ £ 1 it 7 (tran-
scranial doppler ultrasonography, TCD). fixiZl 214543 (brain tissue partial pressure of oxygen, PbtO2)%%[4] .
(B2 T VA ETVERZ FF A QHRAE BRIl 2 BOR , AN BE S S i o ifn %8044 75 P15 50, 110 rScO, Y
WO, B, S, BN A, iR B RA MRS .

23. IsFEIEFEX
WO rScO, AT ST AL SR M B 0 R A, AT BRI S B R R 5 A ) 4 A
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it ek R I LA 1T SR R RRE R R A2, DLRS I ZhRE, SCEARJENEIIRE . AHRHE iR
WA 2T A 'G5 ASCRT DAASE Ik 8 1 42045 B 2 B Al o 0 38 R UK 52, Cheung 25 [5]4E 15 5 U MEBREAIK /N %
BRI R B, BRAEJT RS LLAN G A AE 5.3+0.4s R A Ak, T Fik 8 1 42 v A0 B2 0 BB AE 14.9 +
1.0 s WA KHEAZM, . Tobias [6]7ERFICET {5 I SIE WO T ARWAIN, KA R % 5% (MEIRE
100% T [% % 95%)HT, rScO, T & 16% + 4% rScO, Bk 10% IR [A] 2 138 +29 s, 1 ik #4 U1E AITEE FAAIK 10%
FIT e FRTESS TR) 2 189 + 64 s, Kk B e 1147 A0 S e L L P 1 A v B 5 4 AR SR AL 1 SRS, R b Y
LLAM AT rScO M I EL A7 vHE Jik 48 i 420 5 2 e B L b e 0 38 4 & 284

2.4. BENH

HHT, UELLAMGE b I 0 I H AR %A S hnitE, KT rScOg E A IF & 3 Bl il L A s S ) s 5 10 4
MR, HINE SR SRR B IR, AR B Z BRI 2 MR il Re A 22 57, il A
=R E A A Z5 9% 7 R (food and drug administration, FDA) i [t [X 2 i %20 W 4 1, FORE-SIGHT
R4 EQUANOX F 4t 41 21 1) 2N Jik FH i ik o1k 3 B v 30/70, T INVOS RS E N 25/75, Jeiidiiig
(22 5 (AN R S 45 - TRINARTIEE . JEUR . TRIES . Jed K &) T Resgma 45 B [7]. 7 JLIEHLAT R 5256
e R 2= A= il 3ok 1 0 5233 (1) rScO B Il S, @il T 1 A 8% rScO, 1% LA 78K FH ) BRME N AH XS
FLLR T I% 20% % 25%, BRAENHE N 50% 7% 60%, Jo i A BIE S & LG0T BRE, 1 & [RIFERTI 251
FIEAF I AT BEAFAE 22 5 [8]-[10] PRI, A 8L S A Sy Mok I i 4 VL R 2 1) Bh A AR Ak, SRR 8 0[] B 45 0 B
FHlmRE X[11].

2.5. lsKR A

rScO, Ml )iz M AEFH FAAE MR F AR, AL EFAR SEIKTAR BEFA KR
FARMPZEETF A PMERAL T AR A o R ATH P4l OB BR (5 28 R T B] B 8 &, B5GE  rScO, Til
AN L B R SR AT S A B AR A R R A R T RE[12] -

2.6. £IMEAXE

ML AWRE MM Sl g B, iR, RSO RO, SR 8 iRy
P s 5 28 T G 4R PR B{ . Papadopoulos Z5[13]45 HI R AR 5 rScO, [EAEAE AR K R .
£ Mutch Z5[141IRF T, FEAEEK AR ISR T, rScO, b — bRk A28 fk, 24 bk T
2546 15 mmHg B, 7T RLWEZ S5 K rScO2. SARAL G rScO2 BN, MM EMLAN 2 512 76 A7 K i ~F- Bk
i M AN RE PR 22 S [15] o

3. REIAMESEMES
3.1 BESHREBEENE

PP R i SRR B LRI B 7 3K, R R DU SR R B BRI A G Iy B
TE, BERTDAY KA B FAREAEZS R, 0] LA CRIE S 4ERE A S, RISt A b7 1k S0 il if i o0 P S5
AR, B 1A SRS LRSI Al o SR, BT IE <0 0l E AR BRI ASE 20, I Sl o8 4 20,
(SR IFE SIS 57 | R o 7 1 ¥ N 1 = | W B g e 11 /S R U R e EA R A R B2y N a1
WA IE A, (A AR S A I o AR O EM7 A 2 sk 3 S iy T e ik < s A )
W Py SRS %, R Km0 b, OHEE AR R R . — RAI A ALY T RE 5 BOR R OR AR
FUMAE « BRI E « 2% B E R Ul D S50 B A o S S8 il I e 45 (hypoxicc pulmonary vasoconstriction, HPV)
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VER—FAREE YRGB, e OO0 I 96 e T G S8 fa 4 i 0/ BEL 938 o, AT k2D 22 DX 3 T v &, i
FEE LB, AT E A, WA, 4ERFER G . (EREE A BTN R 25 . I
WKZGEERE T, YRTHIH] HPV, T DUR AT AT B AR AR AR LS

TER RS WA, — RV AR SR 35 v] BB 4 B B R R M T AR SR, S EUR AR AL
BRI G R SORE RS, IR HPV PTSUNARIEE . I ZH e F R S SRR A2 K 5 801
B ARG . PEIRALAT R SR R A I S B YRR R . R ERESE[16] [17]. X4k
SIAN 2 F R LA A5, 38 P RGN 4 B (0 9 0 S B, 36 IIA J5 5 A XK . Verhage [18]4 H
T 1 i 5% £ P AR YR AR X BB B I i AT FE 45 <01 I 8 <, (continuous positive airway pressure, CPAP), fig
A RHEFE M P A R-1a AN FR-1b. A E-8. AN 3R-10. MBI IER F-a. EVELHM 2 5 1a.
Jili B AL R TR AL R P45 R A . Theroux [1917EZhA 26 & B : Bl < T 4R AT 45~60 min FfikiE
SRR B R, AT USRI 2 i 5 o SEREAR B KAR TR B2 . Ju [20]4 A BT W AT b 253 48 5544 [F]
FEE R AR 23 820 ) S B AN T 6 RO FR AL, M sh &S IS 58 &, Al E k5 30 min f 52
A TV E VR RURE A Th SR DR T KT B o /NS [ 2] 3t e R % B SR I AL B, T DS A
TRAFEAS SIS A e .o

3.2. BMBS SRS AME R

KEWTER, FEM MR A oA 58 ST B AIK rScO2. #E Kazan S8 [22] A Ferfr, 252 5 ifiid
=, 56%I1) B3 rScO, ELIELRAE T F& T 20% (FH24T 16% 465t FB&), 56%1) 3 rScO, ZEXHE L T 65%,
10%f1 83 rScO, AEXHEAK T 55%, 1 SLV HAAI ) rScO, X E FRAK, £ 8 25 BN AR 5 R E 0 & A2 K
[ (R IA Clavien A1 SOFA (ERFIRL) VE 4 B3 15) o FEl PN 272 At [FIRE 4508« 7R IRRHF= AR B fifdd <A 1)
rScO, ik T3 15%. 20% K EZR 3518 67%H1 60%. [Hit, fEMIZMEFFEAR I rScO, HEEEHA S,
T G FLAE PRl J8 SO [R) R  FRER  [23]

{54728 il 38 /< 55 1% (lung protective ventilation strategy, LPVS) /& —#hA I IEIRA LA & it 45 (7735, &
BFAREI SR, &SR SORIE R Tk R IS, LPVS Rl sl S i Dh ge i, $em s s &
R, AR5 e 2= B A AN T, S A, 2RI R 2 B T BE A [24] . R EE A A
WA= s g A il A 23 TR AR 3, AT A REALC WP MR L B SOt 45 4 ) AR PN S 4, HLHG 7P A 3 it
SPIE AT SR A NS, AR AT @A A RN A, BRAh, s S AR TR 5] A
it YL P T PG 2 S 1 T AR A3 A AN Y T I ) SR I T, A R 49 B B 4 W I EC [25] . Shen %5[26]
P2 B LGS 2SR BB S R E R, FARIFUART 20 min VRS LIS SR, R BUE HE S G 15, 30
160 min BE 52 MGE A A rScO, - A5 ik i 42 43 JE (arterial partial pressure of oxygen, PaO,)fE, %€
P T 980 bE v 25 i e o o i 38 ARG FIIR R 12 G i, AT SO I B ik, 98/ il 9 233t . Xia S5 [27]
A S FTIKIE B G P A S A B, 3G — A BRI 23 I AL, 5 B I A ) 4
Go MEFFE 23|I, /NRIEE ERR R A SIS AR R DUE N rScO,, B bR 4 TG AR i A
PR, A ER KA 66.7%1 B I, FRE/NFEE FIREHS) g2, ok, M
T 38 o o LA Ao 8 A O o AE X AR [28] Bt Fer, SRA B AR IR YT, WA R38N rScO, (111
B fm/AMAE, H rScO WAl RN, BARS ARG T 7 A RO AERR I 4 2 EOIRES

3.3. RENSEIEMESINATIRERER

RGN T e S (postoperative cognitive dysfunction, POCD) /& Bl AR AR — R WIE K NE, RIAIN
HPRGEAT R — RFFH, GRS EERURIA AL (MoCA) 5 IR 71 &R (WAIS) I 5 A
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PR 2 (MMSE) 25\ K1 Th 6 & 6 POCD #EAT12W1[29]. H i L& AT 2 WU 0 E SEA A AR AU F
RGN RERRAT RAEA DG, H5REE TR AR [AAHDE. POCD ™ HS2m BE Av iiE, EK
EBEESIa], HEINEET P AR G205, R H 2 Wi Ak POCD X B # R B 2 .

Tang %5 [30]4 Hi i SN E R 5K AEFIACRIG 3 h N) POCD Z HAF{EIEASE, Ak REGUEN
0.27~0.3, FLAAEL T 2 i T ok 420 PR 2 P ik 1] 7 S R B2, RS AT 1) P rScO 45461 18y 65%, POCD
(R RS 23380 1 f%, 4R rScO, a5 A% T 65% H3#4: 5 min, AJ5 K4 PCOD KRG 2 £%, #
rScO, fi&F 60% H 742 30 min, NIAJ5 PCOD X0 10 %, b 90% M B EfE ARG 24 /N REVK B IE
WINEIIRE. Cui F[31]RH 245 logistic [EIVA7H &I, 20%[1 B3 7E i J5 Il POCD, ARef/h
rScO, 55 POCD ToAH 1, 4/l rScO, < 90%3E4L, B4l rScO, < 85%3k£k H FF 4L} A ik £ 15
FPEiE A, S5ARJE POCD [RS8 I %

Teng %5[32]4# AL T rScO2 Ml i H AR T AR YT, A rfodd i 280 i DU 4ERF rScO, AMIK T HE 4611 10%,
RE U 2 0 B I EUT ISR /5 PCOD RAESR, HinFa 4 i/ rScO, FIF-1) rScO2 ¥ T-xf i
H, RJF 3d PCOD KA FEU0 HE A B AIK(8.5% vs 23.3%) .

4. REBSING

LA AN T H A U, AR SMEIA O IE T AR FFEF AR L B LI b, F IR
R0 P2 0 P A AL RT AU A Js Pk W 450 ) A A i e [33] [34] o AE T2 W 7™ LI 8 B FLAR SR fndks
FEAE NS 9« WRIRANT 527 A —SE IR H, TN LB, o MBS A A4 5 [35],
rScO, 7L 57 Uk 1 15 & s v A —E Im R U B, rScO2 Ml 45 & R4 & ik s PP 7y, BE SE AP M 13
DNELP= ) LIS e 24T R B i RS, Gl SR, I PR3 100, R 1k oo o 18 AE A A= [36] -

BB BT A WK rScO2 1E &V ], 1A ff i 10 e ML i 42 ) 1 PR <B A v, #5C rScOg Ml ¥ —
AT BEEBORIEED, Tl o BEST R P B O ANTESR I B iR BRI fiE
PERW], LN IR A RS AT . EAADGE R A TR Sl ARG, BRER R, A
SRS R, XL R SRR IR RSB 5 .
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