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Abstract

One-lung ventilation (OLV) is a commonly used ventilation technique in thoracic surgery, but its hy-
poxemia is a common clinical complication. This paper reviews the pathophysiological mechanism,
risk factors and prevention strategies of hypoxemia during one-lung ventilation, and provides the-
oretical basis for clinical prevention of hypoxemia during one-lung ventilation. One-lung ventilation
(OLV) involves selectively ventilating only one lung of a patient. One-lung ventilation can fully ex-
pose the vision of the affected lung, provide space for surgical operation, and at the same time avoid
the pollution of the healthy lung. The emergence of one-lung ventilation has greatly promoted the
development of thoracic surgery. However, one-lung ventilation will cause forced intrapulmonary
shunt, which may lead to hypoxemia. In fact, hypoxemia is one of the most common problems en-
countered by anesthesiologists during OLV, affecting about 5% of cases. Although there is no con-
sistent definition of hypoxemia, it is generally believed that when the inhaled oxygen concentration
(FIO2) is 100%, the arterial oxygen saturation SPO:z < 90% is a generally accepted standard. This
paper systematically reviews the pathophysiological mechanism, risk factors and prevention strat-
egies of hypoxemia during OLV, so as to provide evidence-based evidence for clinical practice. Most
of the discussions in this paper involve patients undergoing thoracotomy and thoracoscopic surgery.
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1. 51§

FLII 38 < (one-lung ventilation, OLV )il R de M AN ) 58 25 ) — M idE A 738 <o B il < nT DA 7 79 2k i
RIS, SMEHRA RS At a],  [RIIE AT DURE G (U i s G o 5 i < Hh AR R (R ik T g st
FARIIKSE . (AR S 28 R A /i, X0 R SEUREIE 1] [2]. S5Pr b, REUAE 2 PR R
JIIFE OLV HATR] & 2 1) 5 5 WL IR Rz —, §EMn 2 5% [Pl [3] o SRR ASEUMRE 35 — B S, (H—RA A,
NI EE(FI02) M 100%0], Zhfik i S8 L AIE SPO, < 90% & ik 4252 AR AE[2]. AU OLV HAMICEUL
FERDERAE . R ERAEFRNLA . KU IR 28 B va el , R ia B e A=A TG AR RSB I R UE 3

BEHES OLV BIiE M E

iR B AN OLV 1 SEAE P 73 g 246 08 38 S AE BRAH O MEAE (42 1) 4 1 H 41 H AR OK 22 B0 RE 5
SIRFFARMIG. A, WFEMRE RN OLV KA L5245 (1] 40 SV IR B A JFAA B (191 1 s I )
e

AT

Table 1. Indications of one-lung ventilation
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PRy fet R fr) fii fili E-DIBRA, R iR A
RS HafEFAR, BEFAR
PN MELLHETA, BRI RIIRA
i e i EZ R, A A 2 D) ER A
PR R S bR A
LRUE GNP Nc I RN
SV R
7 SCUE R BB

2. FREBAIEHF
2.1. &S - ¥ (Ventilation-Perfusion, V/Q)LL Hl5< A

OLV JHIAMIC AU 1) 3= 55 2 A2 BRI 2 il Nl S - ST (V/QELBI IR, Kol V/Q LUK IX 4k
IR AR VIQ AR T A 73, KAELEE T SHETAIN A ZR . By OLV A &4, V/Q ILEIEZ ¥
PRAL . BRI Oofr B BT I, R A A 5 A 2 e (G AU i If S 4 (hypoxic pulmonary vasocon-
striction, HPV) IR 2R (520 . OLV SR S80I 1Y) e (R 8 B 7 A RS 1 A5 S RO TL A 0 JER AT o

FATEMELR V/Q LL{E

(1) AREEHT

TEVEBEN) H FRP R b, @l NE AR S A VLA . E BN F6 KA EM 568 AH 9K X3 ) 3d
AAREE R LA M BT 22, 33X 3 B PR B o AL A4 e 7 2 (LG ) P 22 T s (BB 0) PRS2 o RS P8 [ sl ) i
il s PR AR A A O BT ZH SR P SOR Y 5Kk b, JF B TR b 2R B BE A8 70, AT S 380 AR
PR DA LCAY 38 SRR G N . AEAEMT, AR AR 2 TR R Rt A i R 22 e de /i) BRIt EE 51k
R 38 SORIRE V3 701 22 SR R /N 4]

AOUEMZ IS T B A A ) SRS AL, AR TSk A I D BEAR S (functional residual capacity, FRC)
FEAIR[5]o DAL, FEERRIERT, Sk or TS A B 1 22 4 WP IR 8 5 ) ] LA RS Ji

(2) JRIEANIE R I8 S,

4 By BRI AN 22 JUL A BE T 23 B I FRC, 3X 72 BT PRIRILGK ) BRI AN g B )5 248 5], FRC AR fg
SR A A8 (CNVRTE A I AR, SE0E A RIE G, Rl 20 B G Re ) R ek
e A P A M A RO X IR B, RO X AR el e A B A B IR AE FA S
TR FEUR V/Q LEIX A (BT Y 43¥7t) o

W13 AifF 77 3% B IS K 1E K (positive end-expiratory pressure, PEEP) N 7T B8 S/ i Ak, yai2b fiti oy
I3, IO R AR TA) 4 5 6] o 8IS B 1E Het Ak — A G It AR DX A

DRI, PBRIE AN I s 388 PRV B 45 A FH - S800  AR  : Me DXC i P A T I P52 38 = AR X R i A DX 48 P A o
EEE, T V/Q EeiIki . PEEP HIRNHIEIN T FRC, FFA7 BT B Tk IRRE BoC M ) N,
A RE A MO X PR SR I V/Q B SR o AEAAIEIMAZ , i ) A9 AR A DX ez T) P e B v FEEAR /D
DRI, JBRIR AN IE 3@ 6 V/Q EUARL IR 82 AH /)N o

(3) AAALL R FE

FEMIEM, AR S i 2R IT ,  FE2fe) Oof B LUATEMY 249 10%. FEATEMY, BORRIA
JfHER 2 55% ) Ot &, BUNR At 45% D B . DRI, ZEMNEMSZIN, RO A R 2
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65% I L tH B, MR 2o It RIS 2 35%~40% Lo tH 5

TEVEMER) B F PR, MO Al s R E N, X ERE VIQ HERAE E R . AT, K
P, 0 L PR SRR YR T 38 <A P 2 B AR A T M PRI S, B0 S AR OB M I i < . e AL T
RIMAZ BRI B, AR T2 32 40 60% 1038 [ 7], EAUESZ 2 35%~45% Lo i, IX e T-1
— AN R I [S]-[7]. ST AN, 47 R s, V/Q ILEC AL T B B[ 7]

(4) TEHREI 5

R RUIAE M MRS, AT AEHAGE T — 0 i) i 2 2 3R 1) ER5), s R AR, #E—2
B FCGRIPE 7], e =R EE v ™ B AN L .

(5) HfitES

EMIEM, @53 OLV &6 r Hd 1l S AEE I EL ] o 3858 R FE WO o A0S ity £ i of.
B g — D R T AR (8] Wi HPV 3G BRI, TEMIEM T OLV HAla], L ml AR v b 1
MRV IER I 40%~50% [7]-[9]. & HPV BAHAm/EN, (H OLV FECRH|TERIA [ 20l N 70t
FA 25 I SEUIAE 7T REE:

ERZHIGOUR, OLV fEMIEML 58 . (HI2E, HLFARTFZEMEML OLV. APEM S8 =i 52 P
AT MEML . A RN v I8 AU AL e A M EM B . BRI, a3 AU 0 430
FRHRR, FEEEGRE.

(6) Lt B A V/Q LUAH

ML P A R 3z 5 B2 41 2% (M (hemoglobin, Hgb)ik & . 1141 85 4 WA (oxygen saturation of hemo-
globin, Sa0,)F1-Ur4i H & (cardiac output, CO)HIEEEL[10]. LA IX L8 ()b A 2 Ik /> S 1% (oxygen delivery,
DO2), JH AR EH A B IhRERRAS . S sk J1. LUK IR 4 & = (arterial oxygen tension, PaO,)th
FE RS SE A S T R BB T R AR &, (Hgm R MI 2 (11]. B BREA B THisH,
{HAERS A DO2 J7FET, ROt SR i B BN 7 miE oL, RO H B 2 PRSIk A
JE(PaO2) W1 AR Codin B 5 50 K I 52V A B2 (SvO) FEAIG, T3 J IR ) 48 & BB AR, — Bt I A
RAWIMBAET OHIRE, X LB PaO2. Bk, XT45@ M a3, ROt &2 FK Pa0,. 2
(LT (AW s = T T 5 2 W O TR =T = T s ) 1 W 4 OB S < ) s R F N 53 5 RNV O
ARLXT PaO, HIFZM .

DO2 = CO x {(1.31 x Hab x Sa0, x 0.01) + (0.0225 x Pa0y)}

OB H 6 U A B R T e A O S S 1 HPV ARLTEL. BEAh, SvOr MU SZ o i & AR
feffsgne, JESZFEA R ML LIRSS R IR, AR DG iyt 2 0 DX 3 0 A

FRUE OLV ARV H &5 PaO, REMAAR R 2%, (H—MoR UL, 0¥ H BT EELR, PaO, & T
Ko M0k E NS, PaO, T K[ 12].

(7) RS i i Ui 4

AR S il TP UL A48 (HIPVY ) 2 Fig il 07857~ JULEH L o R i ¥ 470 R (PAO) FIMER SO, 1 52 7 T AL 4 I 8
(A RFE[2] . HPV A B T 4E R N R0 V/Q EUAE, T8RN N 2 i it ™ B FE A - HPV IR N385 & OLV
W1A] PaO, K HEE i E KK . HPV il %7 85~90 mmHg B{ 11.3~2.0 kPa f] PaO, BIER K42, FEAE 65~70
mmHg (8.7~9.3 kPa)i 35 Fll i KAE[13]. HPV HIRAERBAHN S I) R SAE JURD Bl S TG, FF7E 20~30
SR EIARIRR T . MARAMAERFSE, 3 AR BTG T2 40 70580, 2 /AR E. — B
A BOE R, HPV KWL IEIR[2].

it 1 WL 406 Th 6 kB 9 52 Bl 1M 87 BH /7 (pulmonary vascular resistance, PVR)AJSZI . — MR, 30
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i, PR

O B FE PVR AERE R PR B Z AR 2 3] HPV . BT AR FH 1% Fh 244 B e slod il e
oY H BB PVR S0 it L WSO 400 2 RE kR o

AP FLRUEYE R Y, HPV nI AR INE], R iR am14]. AT, X SEHERE AN L DUAS IR
H4E 1R, HPV RN ATREZ R &M R RIS, QS B ZE M5 (COPD) AFAEAL . WUIMAE . ok
B AR ZEE . RBRER IIAE . AR IR AR — S & AT HH] HPV N, BIPH -2 1
V/Q S, MIMAE OLV AN 5 2 6RE[15] [16]. BbAh, XTI HPV 4i4F PaO, HI18 M i S,
e BF A, HPV 6] AT 822 580 PaO, BE TR BE 1 P 1IK

(8) HRIEZW)

R S IR 25 D (RGBT 2R, A SRFE0KE . B LU SR 2 RISkl ) ol R FF HPV (1)
IHAE, TN BRI ] 7 B A A HPV I ZhRE . BRI BRI (-G &)X HPV [/ AT
BEEIRBERI17]. UEHERI, BRI REEFIXT HPV W8S /e FHTEIG RA SR & FAS KA, B
EANRIEFE R BE T HPV M[15].

9) L)

O 250 HPV 1 REMaAR KRR FE FE e T Foeh O BT PVR s . — iR &, BA p2-% b
MRFERAEH A EiRE . 2 B8 T ) T#6 HPV, WA ol -5 EIRERAIERH 2761
WZRE B, RS BIRE)6UR T80 HPV (2] 2T, X F0b04m H & A PVR BA 7 EAOm MR H
M2 E FIRER), X HPV SR F EGRT25 470 B DL SR8 & IR Ll O i H B R0 PVR. 5 IR — T
REFH 81 780 (£ K g A AR K LB 9 SR R A Tl s R84 HPV [2] [17].

(10) BHEHE

Jit ifi 5 BEL g A Coin 52 R ARUIDIRZS IR ] o 2 P 3R v B LSRR 5 | RS IfL B USC s, T BRIt 22 (B
H B FICB IR TILAEE 5 | Al 75K o B8 3515 5 A I it v/Q LB LA 5o, RUA I US4 23 5
Ml S AN ARIE AN E, SBULRAE A A[2]. MR, BRPEESMILES K S8R EB N e
&k, TESNTBOE R AR EFIK[2]. Kk, 76 OLV AT Nk G fifi K PP AU AR IR MLYE . 1t
Ab, AR S SRR AT IR, TR R AR A i 1 ML eT e L T AR A, DAL VIQ LU E.

(1) FAREm

FAR AR AT REE LB I0T AR MG PVR A0 HPV . SR, 5\ i 23t v] B ik 1 3 v L i #)
FETCRAN S HPV [15], e PHELES FL T AN (4 1 20 ik 5 FE 43 3R] LAk /D ¥ v = 38 AUt P af 9 2 9 25035 PaOso

3.0LV HEREMENRREEREMRRE 2)

Table 2. Risk factors of hypoxemia during OLV
2. OLV HiEREMAEREIEE R

TS TR
BAEER
A5 BHL A2 A P V/Q FUAB SR, AR B S A A i 4
JERE HRESR TR (FRCO) D, A B B 1 i A 2
SRR Ma RN, HEEFRIE K HPV 2]
NN bR e N PR R T RS it
FARGREER R
AN ik AT TR 52 AN i /> A PRS0 i R A o 38
A A Lt 1R A A 0 i B B e

DOI: 10.12677/acm.2025.1551350 129 Il PR 2 2 3t


https://doi.org/10.12677/acm.2025.1551350

i, BRER:

Bk
AP ERM S B i
A2 H il 1 e S P o S 4

A5 P 0L 37 79 v 7 B A M BRI 24

4. OLV HABMR S I EERI P iaTEHE
4.1. 4k v/Q LLERIB SRR

MRl AN PVR A 9% R P i, FRC A LA B g e R o i dfi 657 L 1y it 5 i 5 2 ) i Bl 5 22484
INE A TR AR A D TG N[ 12]. Bk, Ed7E OLV HIA], JEI A% A /N ORI AN 3k 4 s PEEP {4
SURTTREREIE FRC, ML USRI M. teAh, 8 S ) R A i PEEP A B T-4E 7.0
.

4.2. fRIPHEES

JPI AR 5 A 5 Stk fiidi% (Acute lung injury, ALDAHSE, KAEZR N 4%~10%, FHIIET-FN 50%~70%
[18][19]. MivIERASS, ALI FIRAFFEVIRFEE AN, 298 10%. AJG AL IALH1ELHEF AW 55 b A
TR B L B I HLAH 5% i 351 177 (Ventilation-induced lung injury, VILI). VILI fAL$ A48 it i B2 3k (14
R Wil s e (OB B9 ) Rt i S 4T AN O B = A 1 B D) R 3 (AN 7K ) o

JORAP P SE B T 1007 ALL T BecGE ANREF AR ISS J5[20] [21] SRS P <R 35 22]-[24]:

() EAHEN. SREEHEERAEEREOM L, B s Qo im0 i R IE K, I
DS K AR R P I P VA

(2) WAAE. OLV MR & HEF RS BN 5~6 mL/kg. A HF7TEN OLV AR H Fril < & A7
PREE ) 4~5 mL/kg. FRARIEWLR, AIEIE RN <25 cmHa0. I 385 51 A2 A i P 1% v 2550 4 T 32 R 47
[24]. HAE, AIAMMBIKE . O R B T 5 58 2 R ) 3k o B R e R ILE . DL 15~20
YRR AT AR il <A B 198N ) SR P PR 52

(3) MNFESIREE . MR Z MR R I, S e S BRI 4 5 2t [25]. EIEMITE R FIO
N 260%.. TEARSEMAEFIE AL T, BTS2 UUE FH 4ERF Sa0, > 90%FT 75 B FIO, [5].

(4) PEEP i 7k . {k PEEP (3~5 cmH,0)/& K 2 4 5 16 BT 55 [26] o BT I 5T BH, 5[ %€ PEEP
FHEL, MK PEEP Jl/b T ARSI AORE, H5 IR EF ARG HHIC27]. BHAREAE OLV HARR
BN TF AL HE AR 75 B AT I KB (R UORFFAE 30~40 cmH0, $74E 10~255), LB E .

4.3. TapA

1E OLV HAH] Pl B A AL ML (1 T LA AR SR B T RTS8 o oy th B N AR FEE IR RV N o Rk 5
B SO, BRI ™ E B ML . 8B it S AR, BN AT RE 2 Y IOy tH 2 AU SRR . N AR &
J&% PEEP Al WP A 26 38 < B T-4ERF v/Q L. &< & 71(>25 cmH,0)#1 PEEP (>8~10 cmH,0) ] [%
RO, V/Q HE R, 2 FEURAIME . QiR o 6E, Nk G (6 FH FE4RE 5P L o8 77 Can A R H 3
TEAE BN . B b FH G 0T SR 2GR 9T A B 1 e I mT RS AR T P I A KR o e i R R R M
PRI R RS 52 () R 2

M B B BTSSR RT AR P Il AN 52 S B IR 20 V/Q ELBE = AE AR . 763851 5 R
HIEA B TR UOX A R . TEFFUR OLV JE AT 52 sk A Bh T TR A0 A6 P Il R B AN o il o 2 2 28 1)
140 78 AT BT B R R P s S A il 1) 2 /38 S BRI R AR 52 Al S HIML 2 - 7E F1O02 4 100%
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it

X AEAR Al R 2~5 emHLO I E4: < 1H IF e 38 < (continuous positive airway pressure, CPAP)I& 5 1]

—E&% P302o
5. &t

OLV MR EUMAE FO R 7R 5 T 2 22 R, e RAG I UoRmE . RS HEDE IS MR T 7, %

RIRPEPHIAS BEE SR A TR, RRTTTIE— SRR HPV I SRR R R
S50k

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

Campos, J.H. and Feider, A. (2018) Hypoxia during One-Lung Ventilation—A Review and Update. Journal of Cardio-
thoracic and Vascular Anesthesia, 32, 2330-2338. https://doi.org/10.1053/j.jvca.2017.12.026

Lumb, A.B. and Slinger, P. (2015) Hypoxic Pulmonary Vasoconstriction: Physiology and Anesthetic Implications. 4n-
esthesiology, 122, 932-946. https://doi.org/10.1097/aln.0000000000000569

Karzai, W. and Schwarzkopf, K. (2009) Hypoxemia during One-lung Ventilation: Prediction, Prevention, and Treatment.
Anesthesiology, 110, 1402-1411. https://doi.org/10.1097/aln.0b013¢31819fb15d

Petersson, J., Rohdin, M., Sanchez-Crespo, A., Nyrén, S., Jacobsson, H., Larsson, S.A., et al. (2007) Posture Primarily
Affects Lung Tissue Distribution with Minor Effect on Blood Flow and Ventilation. Respiratory Physiology & Neuro-
biology, 156, 293-303. https://doi.org/10.1016/j.resp.2006.11.001

Das Pradhan, A., Glynn, R.J., Fruchart, J., MacFadyen, J.G., Zaharris, E.S., Everett, B.M., et al. (2022) Triglyceride
Lowering with Pemafibrate to Reduce Cardiovascular Risk. New England Journal of Medicine, 387, 1923-1934.
https://doi.org/10.1056/nejmoa2210645

Michelet, P., Roch, A., Brousse, D., D’Journo, X., Bregeon, F., Lambert, D., et al. (2005) Effects of PEEP on Oxygen-
ation and Respiratory Mechanics during One-Lung Ventilation. British Journal of Anaesthesia, 95, 267-273.
https://doi.org/10.1093/bja/aeil 78

Payne, J.L. and Maguire, J. (2019) Pathophysiological Mechanisms Implicated in Postpartum Depression. Frontiers in
Neuroendocrinology, 52, 165-180. https://doi.org/10.1016/j.yfrne.2018.12.001

Shum, S., Huang, A. and Slinger, P. (2023) Hypoxaemia during One Lung Ventilation. BJA Education, 23, 328-336.
https://doi.org/10.1016/j.bjae.2023.05.006

Lohser, J. (2012) Managing Hypoxemia during Minimally Invasive Thoracic Surgery. Anesthesiology Clinics, 30, 683-
697. https://doi.org/10.1016/j.anclin.2012.08.006

Marcos-Contreras, O.A., Smith, S.M., Bellinger, D.A., Raymer, R.A., Merricks, E., Faella, A., et al. (2016) Sustained
Correction of FVII Deficiency in Dogs Using AAV-Mediated Expression of Zymogen FVIL. Blood, 127, 565-571.
https://doi.org/10.1182/blood-2015-09-671420

Nakane, M. (2020) Biological Effects of the Oxygen Molecule in Critically 11l Patients. Journal of Intensive Care, 8,
Article No. 95. https://doi.org/10.1186/s40560-020-00505-9

Davis, J.J., Foster, S.W. and Grinias, J.P. (2021) Low-Cost and Open-Source Strategies for Chemical Separations. Jour-
nal of Chromatography A, 1638, Article ID: 461820. https://doi.org/10.1016/j.chroma.2020.461820

Sylvester, J.T., Shimoda, L.A., Aaronson, P.I. and Ward, J.P.T. (2012) Hypoxic Pulmonary Vasoconstriction. Physio-
logical Reviews, 92, 367-520. https://doi.org/10.1152/physrev.00041.2010

Benumof, J.L. and Wahrenbrock, E.A. (1977) Dependency of Hypoxic Pulmonary Vasoconstriction on Temperature.
Journal of Applied Physiology, 42, 56-58. https://doi.org/10.1152/jappl.1977.42.1.56

Drake, M.G. (2018) High-flow Nasal Cannula Oxygen in Adults: An Evidence-Based Assessment. Annals of the Amer-
ican Thoracic Society, 15, 145-155. https://doi.org/10.1513/annalsats.201707-548fr

Purohit, A., Bhargava, S., Mangal, V. and Parashar, V. (2015) Lung Isolation, One-Lung Ventilation and Hypoxaemia
during Lung Isolation. Indian Journal of Anaesthesia, 59, 606. https://doi.org/10.4103/0019-5049.165855

Licker, M., Hagerman, A., Jeleff, A., Schorer, R. and Ellenberger, C. (2021) The Hypoxic Pulmonary Vasoconstriction:
From Physiology to Clinical Application in Thoracic Surgery. Saudi Journal of Anaesthesia, 15, 250-263.
https://doi.org/10.4103/sja.sja_1216_20

Lohser, J. and Slinger, P. (2015) Lung Injury after One-Lung Ventilation: A Review of the Pathophysiologic Mechanisms
Affecting the Ventilated and the Collapsed Lung. Anesthesia & Analgesia, 121, 302-318.
https://doi.org/10.1213/ane.0000000000000808

Shapiro, M., Swanson, S.J., Wright, C.D., Chin, C., Sheng, S., Wisnivesky, J., et al. (2010) Predictors of Major Morbidity

DOI: 10.12677/acm.2025.1551350 131 Il PR 2 2 3t


https://doi.org/10.12677/acm.2025.1551350
https://doi.org/10.1053/j.jvca.2017.12.026
https://doi.org/10.1097/aln.0000000000000569
https://doi.org/10.1097/aln.0b013e31819fb15d
https://doi.org/10.1016/j.resp.2006.11.001
https://doi.org/10.1056/nejmoa2210645
https://doi.org/10.1093/bja/aei178
https://doi.org/10.1016/j.yfrne.2018.12.001
https://doi.org/10.1016/j.bjae.2023.05.006
https://doi.org/10.1016/j.anclin.2012.08.006
https://doi.org/10.1182/blood-2015-09-671420
https://doi.org/10.1186/s40560-020-00505-9
https://doi.org/10.1016/j.chroma.2020.461820
https://doi.org/10.1152/physrev.00041.2010
https://doi.org/10.1152/jappl.1977.42.1.56
https://doi.org/10.1513/annalsats.201707-548fr
https://doi.org/10.4103/0019-5049.165855
https://doi.org/10.4103/sja.sja_1216_20
https://doi.org/10.1213/ane.0000000000000808

i, BRER:

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

and Mortality after Pneumonectomy Utilizing the Society for Thoracic Surgeons General Thoracic Surgery Database.
The Annals of Thoracic Surgery, 90, 927-935. https://doi.org/10.1016/j.athoracsur.2010.05.041

Yang, M., Ahn, H.J., Kim, K., Kim, J.A., Yi, C.A., Kim, M.J., ef al. (2011) Does a Protective Ventilation Strategy
Reduce the Risk of Pulmonary Complications after Lung Cancer Surgery? A Randomized Controlled Trial. Chest, 139,
530-537. https://doi.org/10.1378/chest.09-2293

Marret, E., Cinotti, R., Berard, L., Piriou, V., Jobard, J., Barrucand, B., et al. (2018) Protective Ventilation during An-
aesthesia Reduces Major Postoperative Complications after Lung Cancer Surgery: A Double-Blind Randomised Con-
trolled Trial. European Journal of Anaesthesiology, 35, 727-735. https://doi.org/10.1097/¢ja.0000000000000804

Brassard, C.L., Lohser, J., Donati, F. and Bussiéres, J.S. (2014) Step-by-Step Clinical Management of One-Lung Venti-
lation: Continuing Professional Development. Canadian Journal of AnesthesialJournal canadien d’ anesthésie, 61, 1103-
1121. https://doi.org/10.1007/s12630-014-0246-2

Knezevic, N.N., Candido, K.D., Vlaeyen, J.W.S., Van Zundert, J. and Cohen, S.P. (2021) Low Back Pain. The Lancet,
398, 78-92. https://doi.org/10.1016/s0140-6736(21)00733-9

Della Rocca, G. and Coccia, C. (2013) Acute Lung Injury in Thoracic Surgery. Current Opinion in Anaesthesiology, 26,
40-46. https://doi.org/10.1097/ac0.0b013e32835c4ea2

Horncastle, E. and Lumb, A.B. (2019) Hyperoxia in Anaesthesia and Intensive Care. BJA Education, 19, 176-182.
https://doi.org/10.1016/j.bjae.2019.02.005

Saraiva, A., Carrascosa, C., Ramos, F., Raheem, D., Lopes, M. and Raposo, A. (2022) Maple Syrup: Chemical Analysis
and Nutritional Profile, Health Impacts, Safety and Quality Control, and Food Industry Applications. International Jour-
nal of Environmental Research and Public Health, 19, Article 13684. https://doi.org/10.3390/ijerph192013684

Li, P., Kang, X., Miao, M. and Zhang, J. (2021) Individualized Positive End-Expiratory Pressure (PEEP) during One-
Lung Ventilation for Prevention of Postoperative Pulmonary Complications in Patients Undergoing Thoracic Surgery:
A Meta-Analysis. Medicine, 100, ¢26638. https://doi.org/10.1097/md.0000000000026638

DOI: 10.12677/acm.2025.1551350 132 Il PR 2 2 3t


https://doi.org/10.12677/acm.2025.1551350
https://doi.org/10.1016/j.athoracsur.2010.05.041
https://doi.org/10.1378/chest.09-2293
https://doi.org/10.1097/eja.0000000000000804
https://doi.org/10.1007/s12630-014-0246-2
https://doi.org/10.1016/s0140-6736(21)00733-9
https://doi.org/10.1097/aco.0b013e32835c4ea2
https://doi.org/10.1016/j.bjae.2019.02.005
https://doi.org/10.3390/ijerph192013684
https://doi.org/10.1097/md.0000000000026638

	单肺通气期间低氧血症的病理生理机制与管理策略
	摘  要
	关键词
	Pathophysiological Mechanism and Management Strategy of Hypoxemia during One-Lung Ventilation
	Abstract
	Keywords
	1. 引言
	单肺通气OLV的适应症

	2. 病理生理机制
	2.1. 通气–灌注(Ventilation-Perfusion, V/Q)比例失调
	手术不同阶段的V/Q比值


	3. OLV期间低氧血症的危险因素(见表2)
	4. OLV期间低氧血症的防治措施
	4.1. 优化V/Q比值的通气策略
	4.2. 肺保护性通气
	4.3. 预防

	5. 结论
	参考文献

