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Abstract

There are reports indicating that mechanical ventilation can greatly increase the incidence of de-
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lirium, while also leading to varying degrees of postoperative brain dysfunction, which mainly
manifests as consciousness disorders, cognitive disorders, and psychomotor disorders. With the
increasing number of elderly people in China, cognitive impairment problems caused by the el-
derly population continue to increase. Although cerebral oxygen consumption decreases under
anesthesia, it can still cause a certain degree of brain function damage to patients, leading to
postoperative cognitive dysfunction. Implementing lung protective ventilation strategies dur-
ing mechanical ventilation can improve the brain oxygen balance of elderly patients during me-
chanical ventilation, thereby reducing the incidence of postoperative cognitive impairment. There-
fore, many researchers suggest adopting specific ventilation strategies to effectively open and
maintain the opening of collapsed alveoli as much as possible. Stepwise lung recruitment can ef-
fectively shorten mechanical ventilation time and benefit patients. This article provides a review
of the clinical application and research progress of the stepwise lung recruitment strategy in el-
derly patients.
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1. 5|8

BEE 2 A H =, HE 2 EN D EORRE 2, B Rk & . 2021 45
11 H, FLikeElANOEESRER, FE60 % &L EANDON 26,402 5N, 15 18.70%, Hi, 65 % K&
PLEANFA 19,064 71N, 15 13.50%. N FZEAGFRERERE— B INiR. IR, B s A BT R 00 %0 T e i
1 ) R SR I 0 o S84/ 5 N 00 5 A BRE R S 2R RAT VR, MLRR A M D B 4, & R
JIFAREE R RE JRT I b 35emi A B DL R 3 ] e [R] I AF R i A g ms (o v s« BB IR Tkl &
MB30), BRI F AR I 32 J198 55, RIER[1]. A JGINEN DD RE AT I A0 3 590 2 1B, A
R FARZAFEE T RIRFR RN 25%~40% [2]. B, E5 N BRI I B 3 IUAE 97T T R A B 1) [F] I
BN OV BB AR HT I — 1B 0 LR AR FRR ) 2 AR LR . ThREe M a5 [ 52

ATETR Y, HUROE S RIS INE B R AR, RN 2 A [FIRE FE IR S5 i D R Ry, 222
FKIE X2 AR IREERT . N FIBERG FURE 02 SRS 55 (3] (4]

VF 2 903 R WOR R AR o8 B SRS, TR o] RE A 04T I 2 e I ity - 4 TP IR
P4 3@ X K B (Lung Protective Ventilation Strategy, LPVS) il i /M #] S & . MK K IE J& (Positive
End-Expiratory Pressure, PEEP). ARS %5 /7 VA/E AT HUBGE S SCRFORIE SR 2 2R iy 2 A )[R, ORAP i 2 2R
o S WFIRATUAH S VI HR A5 (5] SRTHT, 38 <SR B I PR SR 83 Bt S 5K AR PR B I AH O (6] 7E SRV IS
BTG, [AlER S TR R kR, R E45 T = PEEP 4ERpS548iti, LU EEE A i e 5= 5k,
ERFRT VR TBCRAS s SR I ORA PR I8 RS ) A 78 . B AN BB AR 40 4T HF ZE B I I, S Re Iz BT )
P, Dk TG PEVD IR0 2K, 90D SORES B P2 A, G S IR g 2R [ 7] A K
TRARAE TR R TVEM S 5K . PEEP 315V 4 VRl R ok o SR T A2 5 () e R v A= S M oA 2
Hhn, WRe gl BIEN RGEAATRE . Kk, SRR 77 LI & 5K A AR 2 i 72 8] [9].
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2. JLMERFE KT
2.1. FEME K

FRIE I T PRI AT U8 PR s 1 5% I i BE S B A 5K ) — A5 2, 2R A T S SR i OR P
SR th 2 O A A AL 5k ORI 2 0%, (EBLERAEAAAEE — 28T, TR TS RGBS B
R, R ASERVREAR, AR ER G, IR S SR LS J A AR P10 [11].

2.2. ESKIE[EiEHEE

IR AR A A 5k, SR 20 B B A2 5k i 7 O 2= R e AT 525k, DA N A2 7k 5 22 F) i g e 45 A Py
JE AR s 9 A RS, 51, ZRANRICR,  MREN 1 LR R B [12]

2.3. EHERINERHE 5

K S HINUGE S B8 5 e KPR PEEP /K B33k 3438 U e ) 7 R 3 i
A —Fp R 5k 7 [ 13].

3. Br#aslRmE K

B U A2 R Y S 7 AR KPR L R B R T, e EARUE R ERMEJS PEEP 5 30 s 1Y
s em H,0, “UEREWEEEZ EIF 5 cm H,0, ARIETEEA KT 35 cm H,0, &k EFHE] 35 em H,0
i, B4 30 s 3 5 cm H,O, B PEEP 4 35 em H,O, 4ERF 30 s. SAJ5%FH 30 s #J% PEEP <
JE% 5 emH,0, EH RS E K ZFIIK o BAEERE PR SE AR, MAEEAEE, EEEPH
JI PEEP K4 iy /STl & /7, 7 2k it v it B K, ks> Bty 4 3 B 55019 4 1k I [ 141, 5038 it 35— [ 15]

s 52 5K A B ] A2 Dy 7R HEAE FORE i 4P S B KRR La T B B TR 1), B B R R
I8 5 1E(Acute Respiratory Distress Syndrome, ARDS) 35, X i 27 (1) £8 352 DRI A i 7K ek A Aty A 40 i
W 1 AR S BURTE I A &, IX gk — B B T Z2 R I RIS H 70 it 2 5k 0 S S« BFFEAERA, £ 30~40
cm H,O FE /7364, ARDS 3% Bt ae e EEk T, AR i3 < Thae, FEE& B3 G yT
TG s SRTT, 6T AT e IR & i R, M K ZE R U T4 SRR SRR, IR EMTZH 230
T AR TR B A B R ARAY . RO R D T RE A R R I FE TR, AN N SRE R R TIC
FHEUMEZA7[16].

3.1. s\ E HOE N

AR H, HA5 ARDS B 74 fefd F /K7 (1) PEEP AVSGEIE 7. #R1f, 7€ 30 ecm H,O AR K )
FUR, MR Z USRS I SR IR R 1K  IXORRNTE I R ik AR A SE bR R
fEE I ThREE & 1R, HARTE v BRI 22 0 U R 2R, Bl R IF [al L B 8 AR FFoR
D75 . KT AR T B I RN, SR RS g R A ) £ il 42 K SR T Rl S E R A i (0 3k AR R R
AR A o (ARG PR SL B rh, 252 4 S RIVR A3 N T i 2 T s SR At o 8 Ji AN 5 ) IO, T 48 X
045 B8 1) B PRAR GG W RE R )« T A S R (e P S s 5% ) LA B 6 3 e 98 R0 R o R 7 (A S 0 AR B AT B ) o
UbAh, ARV EE R IR R E TG EERN R —. Fik, fEHEET SRS, AR
K ERE, NYSE A I R IR TT T &

3.2. B A EKAEMERF AT
NG TAREACTAELS FORES 38 G T AU 2> We W B2 VTN AE e U, R TR
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SR LT E (O VL) KB B XA SRTT, OVL 5 SR P9 7303t 388 <R ML A7) S 1 S8 B il 453475
5 R SO A 5 P 1 A 3 W S i PR AR 5, AT BOR A BOR R AR SRUIRLAE 8 i AN 5 S8 i & - ¢
RERTH B, SULFIRE, A R TN, (HA R B R SRR N Th REf AT, TR 51
BEARGE KA RERERF 2], FRMERAE[17)0F UKW, OLV X Z 4 B AR NI REIG BRI, T 7E
OLV J1IaJBEAT [ifi CRAr P8 UMK P 5% 24 8 OLV IR A 4P AR, T PR S5 DA 0 Dy e e
SRR,

WHFERY], WKEhEFEK PEEP W& Al IEm B E |G, Wb SuE ], HSoRBREE A tAGK, it
M, Il A AR 0 I RRE AR R A

3.3. Mrp R EKERERF AT

W 5P A TR PR WAL S3ies A S22 Trendelenbure (L1579 i 5 L ML
AR P FCHE— A JOSENSYE e EWUSERE TG, IR FH G W Sk, B 53T AR AN
K IELA R P 18]. DR, 2T B Ao 5 S BB A, O S 3K
055 SRS, WG S, TR 5 A T e

3.4. MBRMEKRECEFREEPHONA

AW FRIR, 1T 20~30 cm H,O PEEP ik, REOSI .0 I T AR B E RS (IREMLAE[19] [20]. BEAE
TF 5 38 BH T R 3 Bk FE A TR Fh J 350 Fiod 48012 R 2 (Regional Cerebral Oxygen Saturation, rScO,) ] F&RAE 5 A
JE AR DY BRI ACRE DA N D) R Rt S A3 e B[R] S K 52 B SR AR OGP o Bl it 9 B, 7E R R 58 1 1Sc0,
FEAR R A 5 R Zh B B i () 7 fa S R R [ 21

LI TN, EH] PEEP 4 20~30 em HO fili 525K 6T G IEA G B MAE S 2[22]. FIR, 7£
O JIEA J5 BEAT il 52 5k e R v 20t B o BT B BURR BB Ik (ABP) . H O ERITKE(CVP) ki
AN (SPOL) S5 LR 8l 1 Z# FIRFIR )5 24

4. BESRE

AJENF I RERETF(POCD) A& E 4 3 AR5 7 I PR e RGEF RO,  LACAZ . TR,
FBAELELZ TR NRI, APOTIERARJGRE, TR INAEIE T, = EE M UG23].

A2 PR o R R I PR TE T D BEAT R AR, R R SRR IR RIES U A
WP HLAE S E A5 4% (0 AE (241, RTSKE B PEEP 3835 & L i il & 5k o7 ik[25]. M E akg—4
203 SRR R N i L AR, 5 AR T OC IR RO T AL R, DI R 25 1 i 2
HAG IR R GRS, 250G A P34 5 D RE AT I8 B BRI 5 R DI RERR AT AU RCR »

Bt 2l 52 KA D i R 7 1 3 USRS R EE AL AR 7y, S A B BRI R BB, UL T B
il U, ST ARAUDE T AR BE KN E N 2. 5 REMTETET, W LR E AR K 1R T
WA SRS BOR, T Al A BRI TR

SE
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