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Proxy-U P HHE ZE S TEGE T2 (P > 0.05 ) TFi11~H .
3INHGE, THEHMEY BE = TRIEA, E R a5 E (P
< 0.001) .

PR IR AR R SR A bR TN, A% E
TSR R FE 2 61 (5.0% ), HrAREk(E] 1 6], 55 1
WRRZHA A 9 ) (22.5% ) , HAERE 3 61, EX 26, B
U5 16, G5t 3 0l TR RFE AR B EIRTIIRA,
EREHIFEN (x*=5.16, P=0.023) .

4 1118
4.1 eI E TR RO ME

KRR AT A EZG BT VA A, B T
GERBCTPRIR, W ARy - 4B T - e R -
FEEAL” W EESES., SO T T RS L . FVE L
EHL ImARSERAE R TIR, TG CMALL NPI B4
TEMRTHIEM, AEREEy TE S TEA, BirAR
TR AERBERIR, TORIE TIZERRNERSM . X4
FEIFIEIEFREE 5, BASULAEZS T A%k
I ARG B R, B eI T2 [5].

MIISETHE, KRRV A5 W AT 0 B Ay
SR AEE, SRIAMATE, BRES. (A S 4 AR
AT RIS, TR Rl BT o B HEE AR T AN
RACIRSERE . RS @S, R T
A RESIBOCR R, ST M “Bahnsd” 2 “Eshi
B5” HOREAE, SHRFEDIANARWIRIFEE S, MSERERE,
5y 2 TP SR TR A ™ AR A T A B ML R
BETHEREAMINE S, BRIERESHET; hE
FETHIE | AZERHIMES MR E RS, 27 T ks
M, XIS IR TS n I T S R -
4.2 KETHHEENRIERESXSERESR

R AL T IR A R EAEATT, ARFFT i8I 22
. OETIRLE . SRS, A0 T IR
MEREH RN, XSRS, BIETEREAEE
A FEARIAKIRRRT R MRS, /DB T 4 A 4 (6]
SRR FRER, PSRN A R MR, A B
SPRFEMI B ORI, FTESS L, SRR
MACERRE

AR B NS S 25 M s Bl P B T T A2 O
e, AR RS RITE. WIETES, B4 2023-
2024 FIFFIEA I TIF B [7]. THEESUbiE
R Z e T, s EE S RS RS ETEE,
AR IIRCR [8]. LB, EENEITRR S E
BEPINIACES S EFLDT, ERER, HRENES, B
FRUESHMEREE S &5 | R RN, i & T4

L RWIMESRIEES IR TR ARFSA LR, 1A
RPN R BT ARBRE R, TERHEAHERES Tt
WA, REIRTIHRE M Es R, PEARMTHE
P ST, ZFRHh R ATRCR T TR & (9], RN,

FiE e KR O R, BUEIFEASE RS
BETD, PRERBE TSI ER T 5, fEn B HBE
RIBIr bl SECEIRE %, MR IR SR 0% [10],
AITRBRESRE

IFRAFTE—E DR, FEARRART AR, HIgkE
F—EITHLM, SSARMIMEMERTBEZ M, TIUREN 3 4
H, EHsEUr s — B A R R RIS R
CHF/RGGBR . AN KIRERS ) B T Rt
SR RKBFR AT IEEARR, TFREZHLIR, K
WA, IRZOR AN\ RES R 1M TR 28
R, BIEEEERTAROR, it m] 4 s A S W e 2
AR ST AL, KT TR R RS
AT FiAZ

5 4517

A SN I RIRRAG B 25 A T A R 25 It i3
TRz, DB A, @ aemifit, BT, 55
EMACHHENE TR, I ABURE S B, $ETHEIE T
=, ERRIPARR B AR ZERARGIREL . MEE.
RIPRVEMESRVRE S, ARG BB T A AR
ETRRE TR AT S, AT N .
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Application progress and clinical practice of pulmonary
rehabilitation in perioperative period of thoracic surgery

Jiayan Zhou
The Second People’s Hospital of Qujing City Yunnan Province, Qujing, Yunnan, 655000, China

Abstract

Postoperative pulmonary complications remain prevalent in thoracic surgery patients due to factors such as lung tissue damage,
chest wall structural disruption, and postoperative pain, significantly impacting prognosis. As a multidisciplinary comprehensive
intervention model, pulmonary rehabilitation (PR) has transitioned from a “per option” to a “standard practice” during the
perioperative period. This article systematically reviews the applicable populations for PR in thoracic surgery, the optimal timing
for initiation across the entire treatment cycle, core perioperative interventions, efficacy evaluation systems, and multidisciplinary
management models. It further analyzes current challenges such as standardized gaps and population heterogeneity, while exploring
future directions like intelligent rehabilitation and precision interventions. The findings aim to provide a reference for the standardized
implementation of perioperative pulmonary rehabilitation in thoracic surgery.

Keywords
Thoracic surgery; Perioperative period; Pulmonary rehabilitation; Pulmonary complications; Multidisciplinary collaboration
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B RETT R  ARERE, PE - = dhyg 655000
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FashAtF K6 B4 MM AYG , MBZLEMIRBARBARERE, MAFLELLRESRT, FEYRTG, WRL
( Pulmonary Rehabilitation, PR ) 4% % #4144 FHEX, CMEAM TR #EH “FAR" . ALAKLERMN
BRI E AR, 2RMRHI, BRI S TFRAZ., FROFMKRA, $3HETHEX, AW ST 4L
AR B R | ABEF R, FRBFRREL, AETMERRLET &, HMINFE RIS A HLTEAL 523642

ES 5|
JAsrAE; BRI MR MOt RE; % FAHAE

18] R AR IR R A TG, AR ES .
TR, BSESTIRNL R, MR Rk A, 2025 4F

11 RSB 5REY o R e \
KO FL T A Bt o Ao, T (BT ARSIHET o LR

B (AR AR AT TR T AR R T NIRRT R

. HURWR. ALRMELOIA AR, a2 ERMERER
ﬁé‘iaﬁz\lﬁ 18%~25%, Hﬂi%\;ﬁﬂig—(‘ 10%~15%, T%g’;’{%/fhﬁét 7FX#H/@§#$4H$P§EE@E%)"L§D:F 20 241 90 Q:_‘/fts %

K $%-12%, SECEBIFAER 35 K, FABeachgy 23 (Oorr#s (ATS) T 2013 5 BUCAEASMRHRE &R,
fi. HAIR 30 RIECATE 47 5. ARromSsgepy e KBRS - RREIRE T OPEIEL . W
). TERDEIR, it IR E SR T, ) PRSI, FUMFICRA AR SR SR
e oty AR, AR RIE OIS TR, B
WHEE (R AITRG, EahT e, s, b LN IHRRTEAE 4 NP . TR R R
BRI SRR TR, B RRTHGER , Achth o PRI GIREAB LG,
B (\B, S0 AR UM .
FREEPIN I EAE SR A A, 0 A
L&A ARie (1987—) , X, DEZMEBA,  fg, —LTH 56z %k, WISSRE, Fce AR
AR, EEPT, NSRS, P —RESHTBIAT . IR AR
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HIMEETTZARE s =R AR IS SR R
KAMARTEE, ASGETRFEINERE, % RS TR
S ST .
1.3 MRAESHAREE

AHIFST S F SRR 9E i, 2% PubMed, CNKI, 75
SRR 2018-2025 FEAHIESCHR, GMWARRAEA: (1) fsh
FHEAMANG S FOREH A RIS (RCT) « AR (2)
B EIRE T2 TSI ISR (3) T53LR,
FerE Sk, AN A KR 32 B, BHERRLOEEE . I
INTHIRE . W REAERR, TR “iEFAEE - TN -
FIRCRENY - B - ACRTT 17 [ SEREF SRS

2 iR E MM RIER AR S B3R

21 EAABRAESRESE

2025 LA WS MRS i R ARERT 08 i
MABE 5 “meAR .

WRAEE: IraiEe it uks . ey B,
LI AR TR bR bR ISk, IR R
FAERBE, IMEARGIIRERE o

EfEAEE: TR A AN EEREGRE: Filt>70 2.
MR % =400, ARETIZWrISE 2P (COPD) |
(RBTFEEL (BMI) >30 kg/m?, #22Hrkh B LT . kil
SMNREF AL FEIR ML /& (MIP/MEP ) <80 cmH,O. A #L AT
A TAEIRKRET R ORIRREER B R, ma AR R
WElfEESE, PPCs L EREIR 41.2%, BESTHIAREN
28.0%.

PS5y 2 2 REHERE E (I ATHE, R CPET SALIE(HE
B E (Peak VO,) . THH (AT ) Al VE/VCO, &%,
] — B A G 2 D% Peak VO, ml/kg/min B 5515,
15~20 ml/kg/min 4=/E, 20~25 ml/kg/min A&, >25 ml/
kg/min MG,

2.2 BRI S IGR&TE

PR EAIALEM “REEE" HRA “2fEH
B, BOENDY CREED). EHEE

o ABERDZIES): WTHEFAREE, ABih 24 /NN
NTEREELITHE, R IR 5 B BRI Z:, R
BETRANEN R TIZE

- REmmfeilgs: SEBETTARN 1~2 FHEsEE
FEREE, WRITIESEARR] 12 FIFFE)I140] f# MIP $2F- 25%,
Peak VO, 127} 18%, PPCs %A= =4 30%.

o RAEBFETI: ¥ ERAS E& ShigE M4,
/D> F AR FEE R T,

3 EIARHM R E O TIRE

3.1 REIFRE: AEIIREEM
RATTAREE A0 BRI R R B AT &, 1Y
BT FARBIGIMZEE ], FEE.

3.1.1 =R L %k

R AN DI SN R A AZ 0, R FRBUE (a1 4%
25, WIETREIEE N 30%~50% MIP, 30 4340/, 1/ H,
>5 Y/ Fl. NIH 2025 41 RCT WF9RBor, AR5 4
IMT VI RT3 MIP #2FF 15%~25%, M) /78 ( MEP )
FEF 12%~18%, ARJGITARTRA AR Z IR 8%~12%[2]. HAE
FANLA B S ISR, HEsEAEL. BRI LAY
Wets S, BEERSGSOE .

3.1.2 HEEH

BREHRHADFEBITESYE, O R EHE
60%~80% S (I =220 - il ), >3 90/ 4,
>30 S0 /IR o X TR, IEBIEE I ZIRI B, F
AR R ES RPN, PIERTHM 15 27T,
B EBIEA 30 45h. PARIESE, REIERED] EERS
Peak VO,, 4 Peak VO,>20 ml/kg/min [, AJ5 PPCs K4
ATREE 10% LR .

3.2 Rth ERAS RR&: R/ REMERS

AR FFRZ O R B e . ASdE i, BT
REWs 55, ARG RIS 65240,

IS R AR 16~18 F IR E4E 28 F g,
HRGIRE S mIER SRS (EFEBLIE R 7T
TR, OIS IMAEES RO VAS TP S R
2~3 4y, ARJG 24 /N REIZHIREEIN 3 5, MEr &
[AIZEHE 1.5 Ko EOUHLE TP IE I gEeR 4 ok, %
RBIBXSPPIR ILEHRE RN, RIS FERCR
33ARERHEE: MEINRERE

RIG 0~7 RENMIIEERE IR EER, BEROA “1&
PRt . FmRE” , RAMERTI Z:

[Uiyrengisalles

o BBE ORBRERL S ) : R EIEFE + ZE B,
4 10 ), BH 6 4., WulENIET KR,
MRS R], RS EREA

s BIWE (RIGFE 1K) JIATERPEI)IZRE,
HPRIEE >500 ml, #:2H 10 ¥k, &H 6~8 2H. FHEIEEX
HIRFEISE, MEEY K

o BEBE (REE 2 Kig) « SO0 RRERY 7k JI14%
A ACBT, &5H 4~6 4, £44H 15 . BOAEE, (2
FERIEE %

34 TEREMRE

KIG 8 KE 12 JEZAMIIREIE S AR RS <8
B, BOET S NRERCR, B lDREENIR
4 B R E KT ROEM M &

4.1 FiThgEFEHRITEM

Bl D gE R PF A FEE R R D R M FE bR, EZEIE M
FEV,. FVC. FEV /FVC Z&Z3%.

o RIGE 7 K. EEEZE FEV, B IBZHEE 5 9%~15%,
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