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Abstract

Objective: This study aims to investigate the impact of multimodal pre-rehabilitation combined
with Enhanced Recovery After Surgery (ERAS) pathway compared to ERAS pathway alone on func-
tional status, postoperative complications, and short-term recovery outcomes in patients with lo-
cally advanced gastric cancer following neoadjuvant chemotherapy (NACT). While neoadjuvant
chemotherapy for gastric cancer can improve long-term survival, its toxic side effects often lead to
impaired physiological function, malnutrition, and psychological stress, creating treatment-related
vulnerability that may increase surgical risks and delay postoperative recovery. This prospective
randomized controlled trial aims to evaluate the clinical value and safety of integrating multimodal
pre-rehabilitation interventions into the ERAS pathway. Methods: This study employed a prospec-
tive randomized controlled design, randomly assigning 83 patients with locally advanced gastric
cancer who underwent NACT and were scheduled for minimally invasive radical gastrectomy to ei-
ther the pre-rehabilitation combined with ERAS group (pre-rehabilitation group, n = 51) or the
ERAS group alone (control group, n = 32). The pre-rehabilitation program comprised three core
modules: (1) individualized exercise training, combining aerobic exercise with resistance training;
(2) nutritional support, including a high-protein diet (1.2~1.5 g/kg/d) and immunonutritional
preparations; and (3) psychological adjustment, alleviating anxiety and depression through cogni-
tive behavioral intervention and relaxation training. The primary endpoint was the overall compli-
cation rate within 30 days post-operation (Clavien-Dindo grade = II). Secondary endpoints included
preoperative functional status (6-minute walk test, 6MWT), Hospital Anxiety and Depression Scale
(HADS) score, and EORTC QLQ-C30 quality of life score. Data analysis was performed using proce-
dural set (PP) analysis. Results: Patients in the pre-rehabilitation group showed good compliance,
completing >70% of the planned intervention. The 6MWT distance in the pre-rehabilitation group
was significantly better than that in the control group after intervention (preoperatively) (median
451 meters vs 423 meters, P = 0.005). The overall complication rate (=Grade II) in the pre-rehabil-
itation group was significantly lower than that in the control group (13.7% vs 34.4%, P = 0.026),
with a relative risk reduction of 60.2%. Multivariate logistic regression analysis confirmed that re-
ceiving pre-rehabilitation intervention was an independent protective factor against postoperative
complications (OR = 0.32, 95% CI: 0.12~0.87, P = 0.028). The pre-rehabilitation group showed sig-
nificant improvements in preoperative HADS anxiety scores (9.49 vs 13.53) and depression scores
(8.02 vs 11.81) compared to the control group (P < 0.05). Regarding quality of life, the pre-rehabil-
itation group showed significantly better overall health status (80 vs 71) and functional scale (80.14
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vs 53.5) scores on the EORTC QLQ-C30 than the control group (P < 0.05). The preoperative serum
albumin level in the pre-rehabilitation group was significantly higher than that in the control group
(39.24 g/L vs 30.44 g/L). There were no significant differences between the two groups in terms of
operation time, intraoperative blood loss, and tumor regression grade (TRG). Conclusion: Multi-
modal pre-rehabilitation combined with the ERAS pathway is a safe, feasible, and efficient periop-
erative management strategy. For patients with locally advanced gastric cancer who have received
NACT, this strategy can significantly reverse the physical and mental functional impairment caused
by chemotherapy, effectively reduce the risk of postoperative complications, mainly grade II (the
impact on serious complications of grade III and above still needs to be confirmed with a large sam-
ple size), and comprehensively optimize the patient’s short-term rehabilitation outcomes and qual-
ity of life without affecting oncological outcomes and surgical safety.
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1. 53|

B i 2 AR N RO F 5 PR T S A R A A S R (1] ARYE AR DA AR A e, B
T R R 9129 110 J3 46, BETRBIZ) 77 Tiol, 2 P N S R B R A 2 —[2]. fEFRIE, B
T PRI AR JC DT R, [ SCORE Hh O SR A AT IO B Sl B e T 2R A 0 T 5 Ao e g v R 271 55
AL, AR I B R R A PR E 3], REREE IR, B 5 FAFE
AR e, (EX T Rt I e 8, By B DR B ROR, 2RS0T SO ImR
SR A RRHERR 4]

15 R ER 3k R 3 18 e (M 42 B VR 7 SR s v, Bl B AT (neoadjuvant chemotherapy, NACT)E A 25 241 1%,
oy, ITEERIRMG T REANGEIR N . NACT @ AT RGMEZWIRTT, BERARMBE 1. 46/
JRARIEARFR, B, Mm$Em RO DIBRR (RS N e e VIER) I iiE B KIS [5]. 2 0iAH
BEALX RIS A R SRR CESE, TRt I B e 8%, NACT BLE T ARG AHE T RaiF A w]
BEREAEGR, DN SET IR ERITIH[6]. 2014 SERF M FLOTS HF 7t — B HiSr T FLOT H %
(5-FPRWENE « WEIBRES . BLYDFIEHF 2 VO Ath 38)1E v Jm it e 3 B NACT I E Ik 7 &, WEeE 7 &
(TG0 A A7 A AR A A7

SR, NACT FE7 RAAE IR e IR, ARG R RIE AR 2. 20 60%~70%H:% NACT (13
o M FERREE BRI RGN R OB, BAEZ 70 B RETE] . B il R GEO . K, J775) KE TR
FEfG46[8]. IXEEA R R MMM B AR TS B, BEENE, e SSURE R IPRE TR, &
LT 2980 (LA 2 48) 5 TRl 5 FRAR DL SO L BRRASEBAL, TERE R “I8I7 AHRMESS RS [9]. X Fh
ARATDIRE Mt & 1T B B N 1 8 BT ARG, RIAF AR SRS, ARG IR K 238 5 LA
SR FRAEIR[10]. BTN, %2 NACT B B, HARBIFRIER A FRBAREZ NACT &
1.5~2 £, HrRiwy& g, i gm0 @& RO IL[11]. 13X — Ik R N 5518 D) 75 25 Bl A
SO P S0 LA
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R TF AR NN, N B E ARG B, I EEE 4l (enhanced recovery after surgery, ERAS)# &
RS . ERAS H& HFF 22 8F AR AR K 221 Henrik Kehlet #3% T 20 42 90 SEACKR H g, HAZo
ST — RPN TIEUE LR 2= 0 B F AR B I, 98> F ARG RSB R, ik R 3 PR FR L [12].
2007 4, ERAS H& iE 2051\ B il FARMUR[13]. FATH 0T 2022 4E LK T H A 1 1555 T ERAS 7F
PG BE 5 AR IR R R N IR BE AL RRARES, IESE T ERAS BRR7E B FAR T 2 R T . 544
FElFARBAE A LG, ERAS BEAE AT 025 4 40 B ARG BEmr 18], {232 i Dhaetk 5, Hnis .3k £ A0 5 4
TIRIES, R A IR G IR A A, LB ] ARG ST AR [14] . X LefR i ERAS Bl TU# 7E 4 BR
VO NAFBHET, oA B I e TR B T AR ) SR v

R ERAS BLETE BT ARTER 7 BE MR, (HL5H ERAS B2 2 RAE T R LR 5 8 B3
1, XPARETEE DRERAS I BT T A 2 [15]. FFALE0 TH52 NACT KB EE, mTiRT 3
AEFRTIRE N 1%, FRAKEEAR G ERAS filitif: LU5E 2 HUH AT CAAE R DRt FH[16]. ImRMEE R, B
St 1 brifE ERAS B8 A%, #5532 NACT 1B B8 AR5 IF AOIE K A 264 3 i T R % NACT &, X —
PG IR BATT TR Bk B T AR WA B G s — 2B iR, AR AT REIRAS I RAL[L17] .

[0 IX — Bk, 15 52 (Pre-Rehabilitation) B Sz a5 A byeg ShRL s, U &2 e 72 TR AT
SERMIAG T T, B R B DD Re f A A AR B BIDIRAS 3G O TR M 52 68 7, T e R
JE 45 JR[18]. IX —HE & iR INEE K McGill K241% Franco Carli #4%7E 21 thal bt t, Hizo 2@l
BT, el 2 LI Sl R (A5 A AN R FURHINSRAIIEIR I ZR) Ny O 456 07 %8 A & RATIR
A[19]. M5, Topp S5 MG WS BLSY JE 2 EAE NP O, SR IHILESR & H B DhRe it & 7 T 1
HEMME[20]o % THRE S FE YT 0 BB ARV B AR ZE 5, TR S iR 5 Atk 8 FH I 25 52 31 S A
[21]

TEBEIRITAUR, FiRE S ERAS BRI G MONH It i . AT, (AT R, 2800A
(1) ERAS I PRHIF FAE 2 i 1B B HERR T 52 9 a7 0 B AR [22] . X — 782 EL S BERATX Tl
RE A ERAS TE NACT J& B i B3 A AR 22 2 PR sk = S OB IR R = UE YR « B SCHER 2 /e
AL T BRG] RINIRIE, FEAER R BI7ES R ES ZAST, MUl S MIEIRTE F[23]. K,
T ot B AT HE PERE L RS, R TIUR Z 98k ERAS BRAR/E NACT & B B i i R o
1, BEAEZENEE SCRIERIHMME.

BT BIRE 5, AR B AR 2 ATRE RS ERAS B2 5 Hiall ERAS BRI/ AHEL, X152 NACT
J5 BERAARBF K IIRERAS . ARG IFRIE KA JOn RS 45/ semn . FRAMR: 7EFrHE ERAS #%
AR L, BEMORTT 2T E T, AT RGE A NACT SRR, 53 IR G IF RGE X
W, A BFILIRE LR . AR T, AT R f0 2 e S i 28 1 B A S0 2 A4 1)
PEUE L& 22K M, HE3) B BT M SE RS HEAL . AR N VEAL DT I R R, e 2% 53 3 TR AR 05 o B A
KIS -

2. IRMREHE
2.1. MRt

AW TR ATREE . Sl BEHLT IR RER (randomized controlled trial, RCT) B, FRGEAE (AR

FRET) BEEN, X5 %1% CONSORT (Consolidated Standards of Reporting Trials) 7 B & 5[ 24].

AWFFRT 2024 45 12 H % 2025 4F 8 A WIEILIEAE 136 44008252 B AR VA R 1 B, Hodh 118 Bil7F &
N GHESEFRUEFFREBENL 0 B B . B 3% 101 ERBIBERL 70 o IR 4L (b v ERAS #5542, n = 59)H1 7 B
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HHMEE + ERAS B2, n=59). BI7EVERET, XA 16 F18F K7, TREAIL 3 il
KVie BEJa, xR 43 GIAITRE S 4 56 ] & HENE— D Wb BL. FERA MG, XA 11 8%
BAER(H TR T AR 5 . AR IR A TTYIER 6 %), TSR 5 B 8w HR (h T TR 2 B
AR I ARTUIER 3 61). 2 30A 83 i (83 58 i A= F I FUIAE I NI 575 AR (PP) 70 #r, L Ap il
A 51 ], XTI 32 . BFIFLL. FENLIH R AN BT a5 1 s .

| DT/ TSV AT BT I F R (n=136) |

| R
| REBEHLA AL (n = 118) |
L
AL (n=59) | B (n=59)
b By
KVi (n=16) i (n=3)
RIS AR (n=) - SERERE (0=3)
HPER (n=3)
Hifls (n=6)
| st (n=a) | MASHT (n=56)
SESHRBAE (n=11) SESHBBIR (n=5)
FAIRAET T (n=5) o FARIABTHIFI (n-2)
AARIUIPREERODIE (n=6) o RERIMREEROR (0=3)
| B (=32 | | BEH T (5D |

Figure 1. Random grouping flowchart
B 1. FEH 2 ERREE

22. RMR

INFRUE: D E#S 18~75 F %, MERIAKE; @ ECOG ¥4 0~2 45 @ ASA 42 I~IIl % @ @i
CT. MRI B A4 (EUS) PEA IR R 20 1014 ¢T3-4aN0-3MO AR Bl 1), 5 de Bh ik )7 52 ik 2~4 AN 9
G, 4 MDT Pl & B2 I8 I (B2 N ED) B iia AR, ® e IEMH NS IFE 515 H
=

HEBhre: @ MmO IhEEAR A (02 SIS B LVEF < 40%% 21400 5 Hh 2 [NYHAL O B B 43 24
M-IVZL); @ M HEAFHE REA 4 (Child-Pugh 114> > 9 435 WLEFHERRZE < 30 mL/min); @ N/MNMH N HIL
IR I BAEAE . TIA BUERA IR AIE RGP RIS, AREALS ERFTHBGIT: @ 535
HALT MG RIRLS; © R L IIE %,

2.3. e

X HEALEE 2 bt ERAS AR EE, IZBRARIRER UORHT. R RS &5 A T 1 i, AT
B BRRAUUEE . RPRRR SRS, 2RSSR . R RS TRES), ME T
PRUEAL I FBL F AR AL 2
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TR A B F AR ERAS BRAEE:AN -, TARWMEZ AMED 2 MM ZEATRE T, #izs)
W&k, B IR OOIRE = KA 0B (1) @3hl%k: 208 3 R, B8R 2 IR(ELME I E
—R), BFK 30 N, HEIBSIRBE NG G AT, S e B, 25 /rEhE Aissh (e, 185,
PRAESE)EL 25 7 BHPH DN ZR(ARZ AR IR BRBE(ENE . Shar 28, FEEIZR. MENEAL, FA3h1E 3~4
Y, R 12~15 k), LLE 5 SrERRIEIEA K 78 0 1ig o)) Ja i s[RI A PR IR 3 e SRR (SR A R0
7 M FCIFIABRER « PPN ZREAE ) o (2) BFRCRF: SRR I, (RIER HEA TR HE 1.2~15
TR RN AATEE 77 WG UE 7R A 3 34 O RS 77 40 78 (ONS) 5 N 8 77 (EN), 7l %2 /b 400
keal/ K Wh2ERESLjE 7 4ME FR(PN). (3) L EET-Fl: it HADS ER VLA ISR, Brb B B kAT
ISR, =SS, EEEEEEFBEIGHSOETE, TN AT IS G OB S .

2.4. EIGHR

FHL N RJG 30 RWFFRAERAEZR, KA Clavien-Dindo 73 2% R4t 1EAY, 5 25 0E>T HIFKIE .
B R AEE: DIRRRES (TR EL ARG 6 8 P47 5, 6MWT). £EEHIALITE 7 (HADS) AEiE i
#JF4H(EORTC QLQ-C30 & QLQ-STO22). Iy H & H K Fah &AL « AR5 1 # B 48 AR (5 IS Ta]
AL 7] 55) S8 FRfabn(iE A A ATE&EE)S.

25. GtFERE

K H SPSS 24.0 AT HEAT GEvH 73 M, B8 7 i it BITR (I )R A R 4.4.2 AT 24 1 B ORI Shapiro-
Wilk B S HfIANRF & IES A, DI + bl ZERoR, IR HECR ML FEA t K5 AR & RS
o LA (VU o A e ) s, 4LTE R EBCR A Mann-Whitney U A58 . 13070k DU B (43 EL) FoR,
ZH IR EL R 2 A6 51 Fisher FEHEHG 36 (B AL < 5 ). ZRE MK —JC Logistic [21)4, THEML
F L (OR) L H: 95% B AZ X [HI(C) . A G itk da 3 iR 5, P<0.05 MAZERA SR L. FEE
MR TG T7 REPP) 1T .

3. &R
3.1 BEELIESTMKMYE

WEFLIAIR], L 83 {4 B AL o 2 IF S8 A B D R, Ferh URE R 4 51 5, WTREA 32 fii].
1Fw, PHAEEAEERS . Ml A MR E . GRS 1. NACT J7 %8 J JE BRSE B L e k) 3RSt
ZZ5(P >0.05), A EA R, TFE R AR E R E(BMI) A7 £k & %) 120 (25.86 vs 24.13, P
=0.001), {HEF= KA (NRS 2002) 177 73 A 22 57, R WIPHAAR TS F2 A 15 ALl BrA A2 T
S BRF Y SE R T I 700 TR FIRNE, BoR T RGNS AT, R4S 7EHRL AN 1%
FRAE(EERS . PRSI, BMI). IR ER 203, NACT J5 & S AEFA A 3 B3 BA R4 AT Ee (6 1),

Table 1. Patient demographics and baseline characteristics

F 1 BEAOGITFRELIHE

=] R (n = 32) TFEE 4 (n =51) P{H
51, 5l 0.898
St 19 (59.4) 31 (60.8)
ELq i 13 (40.6) 20 (39.2)
F8, 2 63 (62, 69) 63 (59, 67) 0.179
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BMI, kg/m? 24.13 (22.16, 25.97) 25.86 (23.91, 28.08) 0.001
ECOG ¥4}, 0.981
0 11 (34.4) 17 (33.4)
1 11 (34.4) 17 (33.3)
2 10 (31.2) 17 (33.3)
NRS 2002 43, i 0.991
<3 22 (68.8) 35 (68.6)
>3 10 (31.2) 16 (31.4)
ASA 3%, Bl 0.994
I 11 (34.4) 18 (35.3)
1l 11 (34.4) 17 (33.3)
11 10 (31.2) 16 (31.4)
FIHEE, Bl
g 1L R 9(28.1) 18 (56.3) 0.497
B SR I 9 (28.1) 11 (21.6) 0.497
8 L S 1 s 2(6.3) 2(3.9) 0.637
HoAth 6 (18.8) 10 (19.6) 0.923
WA, B 21 (65.6) 28 (54.9) 0.334
s, 4l 22 (68.8) 25 (49.0) 0.078
HADS (£&)
B eI 5 15 (12.25, 17.75) 14 (12, 16) 0.019
FAH 1353 +3.04 9.49 +2.97 0.001
HADS (#48)
Wi a7 e 13.03 +3.98 11.33+2.87 0.041
FAHY 11.81+3.86 8.02 +2.98 0.001
EORTC QLQ-C30 (& A fe e )
Wi BaTT 5 65 + 8.94 70 + 6.44 0.008
FARHAT 71 (62, 79.75) 80 (76, 84) 0.001
EORTC QLQ-C30 (ZhHEE%)
Wi a7 e 53 +5.12 7143 £6.44 0.001
FAHT 53 (50, 56) 79 (76, 85) 0.001
EORTC QLQ-30 (i RER)
Wi BaTT 5 24.13 +2.46 26.12 +1.97 0.001
FARHAT 25 (22, 26.75) 27 (25, 28) 0.001

EORTC QLQ-30 (&% |4 1K)
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W ENGaIT e
FAHY
EROTC QLQ-STO22
B BhiaT e
FAHY
6MWT
Wi a7 e
FAH
MEER, cm
MEALE, Bl
i
g
T
R34, Bl
I
I
PRI TR, B
SOX
FLOT
FOLFOX
Others
FRBNIE A, B
2
3
4

54.59 + 14.38
67 +14.46

22.53 +£2.36
21.59 +£2.37

423 (379.5, 466.75)
423 (383.25, 466.75)
5.17 +1.02

8 (25.0)
4 (12.5)
20 (62.5)

12 (37.5)
18 (62.5)

16 (50.0)
2 (6.25)
9 (28.1)
5 (15.6)

3(9.4)
25 (78.1)
4 (12.5)

58.55 + 9.66
68.78 + 10.27

21.2+4.52
21.59+4.04

440 (427, 453)
451 (437, 465)
4.06 +0.93

12 (23.5)
9 (17.7)
30 (58.8)

20 (39.2)
33 (60.8)

30 (58.8)
4(7.8)
10 (19.7)
7 (13.7)

6 (11.8)
37 (72.5)
8 (15.7)

0.138
0.513

0.082
0.994

0.052
0.005
0.001
0.821

0.839

0.797

0.851

32. MEERESEERENNERFREREFSER

A FFH 6 780 PAT LS GMWT)TE AL B IR R S A OB AR bR . 7E5E M NACT Ji& (-1
RTHELR), PIZL 6MWT BB L % % % (P=0.052). S HHEE THE, Bkl DELlh: WELA
A BMWT BE B M IR A7 8 423 SKIRTHZE 451 5K, i o} HEZH U >R WL HH 2 24035 (P = 0.005), X —4&5 53
BRI, TR RE A BOE NACT SN SR ThRE R, 35 1 0 £ 1RO i ) 5 B A 1A e

AN, ERERESE R, WEEFERIHEERS . BRI ERMHADS) S Eox, i
A 20 2 11 B2 (949 vs 13.53) 5 4I715(8.02 vs 11.81) 1525 78 AR Bl 15 31 55 35 2% (P < 0.05). IR IMBEEAERT 5%
5697 4V A i 2 7 4 (EORTC QLQ-C30) HIAZ o 4 FE P43 tHAlF 52, T RE & 4L 7 j M4 f FEbR 19 (80 s 71)
FNT) B8 52 (80.14 vs 53.5) 77 THI (1) 035 1) . AR T X HRZH.(P < 0.05) . 7EEFRIRAESTTH, THER HAFT M
R H KT 553 T R 2(39.24 g/L vs 30.44 g/L, P < 0.05), FRHHEF#TFE E T BAWEA T
o IXLHHRILREIU, TR e — Rl NP R, HAESCE XKD R A, R 2 B A SR 10
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HRAg R A

PR EEL TR A o A7 150 B PR 2 45 SR B b o, TETFRT7 NI I B sl L4 NS Bh) . R[] (198.04
min vs 205.13 min). A2k 118 (19.55 mL vs 19.47 mL). #ESEHEEHHS 51, WA LR EEREP>
0.05). RO ER, WAHKIMRELE 7> H%(TRG). ypTNM 73 W% St R S48 bn 0 A 11T . XA
JIHOAER, TR S T AR AR SERaMERE . ARIA T LA NACT M5 297 807 A AT S s, i f
TMRIRIT R A T BRERENE 1, & 2.

Table 2. Surgical and pathological features

5= 2. FARMFBIBFFE

=] MR (n = 32) THEE 4 (n =51) P{d
FREGH, #l 0.107
i)ty 15 (46.9) 15 (29.4)
BN 17 (53.1) 36 (70.6)
FAE, 4 195 (181.25, 210) 197 (182, 210) 0.888
ARepzif, mL 18 (17, 19) 19 (15, 24) 0.551
AR, B 0.915
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Figure 2. Multifactor analysis and statistical visualization

2. ZRAEDHEHITTIRL

DOI: 10.12677/acm.2026.1651853 619 I PR = 2 3t


https://doi.org/10.12677/acm.2026.1651853

HKitF 5

RN BARIE RIE R B Aol DUR I, TR AAE 2 A W RORE R R B B3 2O REiE T
Felads, X—HEAIEMER, e 2 BT 1 FE R R TERFIR R G I RIE T T, TS A
Jili 98 A FAN N 3.9% (2/51), T X IR ZH =ik 9.4% (3/32), MRk 58.5%. X —45 RE G T HHiE )
A SE0E B 5 IR LI S5 1 T30 A B B —— Tl ik RGeS T BB R AT O 4 G SRAR LS B TR UL
D05 B WHE RRE ARG T R S BN B3 5 U O B R I S e R . TETE ARG, TR
R AR KA R (0 vs 3.29%) M1 B A2 RE(O vs 3.2%), X W] fefFat TRATMAIZZh el 1 IE a3t 5 A
FAPLTIIRE, RN RATE 50 FA BB E T NACT T8 a7 4544, A5 ERAS #( 2R
JE R R A B AR IS E R, IR T B IIE R E . fE DA SYE D7 s
Do, PR A R I S SYA DR R A RGN 2.0%) R R RFERRAKCT, X 5T W6 &4 s A
REAKP I 5552 T1(39.24 /L vs 30.44 g/L)EVIMSE, 7o /& MIER A B it & N LB B 56 DA e it
T AT ECER I LR . (A3 B2, WZLYE CDC Grade Hb-V ZLOHALIE i, *HEZ 16, HiES
40 )55 I RO EIRMAEZE S, RERREARIR I AR S SH22 EB3EME(P = 0.386), HIFEEHTL—
il A e B I RRE S, PR B T AR T AR e T I I e E . 275 IR EIER Y,
ZHATMREZIBILIZ8) - EFF - OEMD RS, SR TR RSN G SERE %,
AN AR JiG FF RORE AR 1) 4 THT P

Table 3. Characteristics of postoperative complications

3. RgHRAERE

=] XFHEZH(n = 32) i 4 (n = 51) P{H
MBI RAEREHCDC =11 ), 5 11 (34.4) 7(13.7) 0.026
CDC GradeII, #l
IS S A LR e T ik 1(3.2) 1 (2.0 1
HEBR 1(3.2) 1 (2.0 1
A5 11 1] 7 1(3.2) 1(2.0) 1
i7E ik 1(3.2) 0 0.386
fili 5% 3(9.4) 2 (3.9) 0.369
PR IR 1(32) 1(2.0) 1
CDC Grade Illa,
W& 1(3.2) 1(2.0) 1
B 1(3.2) 0 0.386
CDC Grade I11b-V, #]
THAGIE H i 1(3.2) 0 0.386

2 I PUA A FE R Gt AT AL T, R R IRASBIGAE R R T PR B RO R . R DLE
MBEIR I, TG RoR 7 PR S 4L S 0 B SRR ROE R A B ERZEEE, PR A RAER
BERBONIRAN =2 — k. FILEER T 2 NFZERIIBREUR, RSk T “R2HEE” 28
MR PE R 2 (OR = 0.32,95% CI: 0.12~0.87, P = 0.028), FFKf H AN /N5 Atk RAZ & (W4 . BMI
VBT R BT EM R FEENZUEE RS T BF R, RYITREE AT
AETFBARIF SO, M B ARRE. B IR IR SIREE 2 MERYERE . /NMEE BRIz W A S
6 7B AT B B A, SR R R AL AOAT B S i, HAEE A N8R, 3RO TR &2 RE i

DOI: 10.12677/acm.2026.1651853 620 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.1651853

HKitF 55

HRa s IR T B 2 AN B, X — ROV EFMEENE, SLRM R T B A B S B s FARLR
[ e AT R
4. VWHig

AT TE R VOB I ATREVEBE N BRI ESE, bt Be S B B LT (NACT) I B F 8, 78 bl ok
5T AMRHERAS) B2 BE T e & 2 B TR T, DUHFVEHLI FUBE ST 11 ERAS F3 43 (MM Y RTRS , 75
BWETARE “BHAE 7 W9itsa T I, Wbt 7 NACT SEMIIEF0E, NREE L THERE
[y A ELE A AR B BIR TR, A0 85 B RE RATIIARIRAS, A AR AR G I RIE A
W, FEORALELINRES 45 R [25) -

TREE AR I R 0 25 ROR, TS % J2 AR BB i IR [26]. 125, NACT S5FEAIGHS
R SR AU A FOE RN S AR, BRI IR R AR B HE AR (L B R B
PEWLBITF 5236, TR A A 2 M1 S B2 A A M R 7 (A 1L-6 TNF-t) K, I S k7 5 40 (MDA
[y ERA27] 0 S P BR8P T Al TS SR8 BEAE (KRR ML . VR, 2 B T A i 4 i - 00
SR BE, AT BT B A IR S PO R R OB T B S L R, SRR LSV
TR SAREEERNE, RS RSS2 R [28]; SEMEAL T T NACT B SIAR T,
HET IE AT SHIUEE ;OB T R A B, AL TR IR, T AT A i
Zo - AN - SRR, AL T A RIS N . AT UMLER R A 4L HADS 4 10 5 0,
TREX WU AR, AR S A 4 R A R AR R W 5, 3 7T Al 5 R L1 25
IR IhAE . CCENEWOARE S oo RN, THURES SR TH I 2 T 46 o 2 B 5 O R SR 5 IR
i, X—RILG Tang %5 AJRIE I ERAS B0 MR 5 K 4 36 1 45 AR [29], FWITUHES 1]y ERAS
SRALATIS A 2

BEAh, R R T R TR, AR TR L URES A B S MK T Clavien-Dindo 11 2 KA R,
B, TR N0 DAL B RAE (U0 3 T AR T UK 4 RS ™ 8 i), WG 2L 0] O R 22 0 Hh 2
RS ER. XA S E I RN RET L ZFRBAR . MRS 51 B A S v D i
Ko, T TREST BT AR T A A B A 45 %o IS L R B (0 i P FEARRS AT PR . 249K, It T A 55 ACHT 50 RE A AR
U, SO B G RS B . R T R A R I £ OB TSR — 2 S
THURE 2 X 70 2 R 1 LS

(AL, AT R R R, PIALLE S RHE . RIS AR 1% ERAS 10 B8R 1 JF
FRELR. KW REY, B M0 BRI BRI RS R AR, ToxH I ASE
WA R A B T RGBT B SRR TR T 2 0 4 T 4 5 5 TRUBE S 4R PR s 3. FRURESE ORI TR, k%
OV BETE FHRTH 88 10 A TRk 46 RIGUSORE 77, AT 5 4 P 3ol T AR B 0 7 X A B, 7 0 4 A
Bemti . o F B4R TRl ERAS BRR ST, ARG I MU T A DO AR SRR, iR
e ATE P 3t — 2 55 P 4 A I

I RS e, A 3 FEL VG AR 7T TR il A 35 T A I LR B e 25 45 =3 [30] » ASH @I TR I
TER LR AT 18 T X — U W9 AELLE BRTR 4 4 J(TRG) ypTNM 4331 RO HIFR 2 Ko bk L 4505
K S R AT L R R XTI, A A (0 BURE ST BOR R T NACT ()
PUMRIRON, RN T ARBARAEE, FEAMRRE T R 7 122 At SARAYE . X — R B I R
FHFE RS AT EENE, A TIRET 7E R AR O He T B2 40 T Sk s S MEESR . LA, TEALA TR R T
RETE A S S R B P RE IR Ok, AT A SO REAS B TR R E 7 M IR E X — a3 . IX
5 Keller % A\ K F M0 5 GeLraR S MIRF, RIVTIURE ST X A5 3 f 46 15 22 01 7 X\ 28885 2800 58 9 S 25 31 iX—

DOI: 10.12677/acm.2026.1651853 621 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.1651853

HKitF 5

RN LA TR SRR L TP R R AR EE T B H LIRS BRI A Fhr &
Y, KRR A T RE TR S R aE (0 NBE,  SEI BRI S G B

R FAFAES TR R TR WAIA . 85k, ERRHOIT, TRAFIEERme, fommas Rrshm
AR, HIR, BEARBANXTEFR(83 B), T AE PRI I L Y B2 (7™ 5 RORE 2 59 I Ge TR 6 2 R
T, A A TR A 4 7 R RCIE R (2.0%) ER AR T HRZH.(9.6%) , {H ARIE B Ge it i 35 ki E RN . 5 =,
KR 677 AR (PP) T E N R B b 7 vk, R 70/ B ek (R U 3R R BAE R 7EXT R A, PP 43
AT 5 g S BT ) L ARE), HATRESI N — & PR . 28500, S K HIRE U5 5, TR PG TR S
X B AT T K AR AF 2R R, 3 AR SRE AL T )

BT FRRMR, BATEBCRKIFREE ML, 2 OB BRLE, 3—5500F WgE & 7 5 & NACT
BEPRRBER. FIR, RORNIRR RS BT 985 A A R SRS . B, 25w
FRAE 38 JE 2k 6MWT RIS IZ 30 4b 772 A[F NACT J7 % (1 SOX vs FLOT) [ 85 14 1% 72 3 2 75 7 22
SEHCTUREE 7 %2 Uhah, EVIFREU IL-6. WUEKINHIZ) e TR HE TR E . R 3071 B AR IR
REMI K E TR A, DL TR S0 AR S5 S iR 7 it 52 PRI s, #OREfFR AR R I HTVR 7 ) o fe
B, THEITRLALT I, IR R KRR, O PA BRI € SR AR

5. &g

i EPTA, AREFOEE BN I, B T 2 ARG ERAS BRIRAE B NACT
BE TR R E . X B SR REA BOE IR TR T REREIR , R PRI 11 ZON E IR S IF
FORE RS, T H AT S 25 )R, O BB SR AT AL AR B PR o ART, TR B I A5 R R
BERE (0 4 FAF: e T8) S Al i G DA L™ EOF AORE IV AT e R, 1 7 BE KRR A I F T Rk — e
Ko AT VR VO TR R O 5 B3 U B e AR VR T %42, 1FO ERAS BRI H AR ME i 5
*hTE

A B

ARG F B RF M EER R A F s (FHA S QYFYWZLL30756) , I 7E
ClinicalTrials.gov 1/} (NCT07328633), #5015 R = 1.

B oW

WA S 5PN H LR, BOE BRI REERE B AR RRMEL. B A LR R
FRHA B AT FL K S5 5 3

SE

[1] Bray, F., Laversanne, M., Sung, H., Ferlay, J., Siegel, R.L., Soerjomataram, 1., et al. (2024) Global Cancer Statistics
2022: GLOBOCAN Estimates of Incidence and Mortality Worldwide for 36 Cancers in 185 Countries. CA: A Cancer
Journal for Clinicians, 74, 229-263. https://doi.org/10.3322/caac.21834

[2] Thrift, A.P. and El-Serag, H.B. (2020) Burden of Gastric Cancer. Clinical Gastroenterology and Hepatology, 18, 534-
542. https://doi.org/10.1016/j.cgh.2019.07.045

[3] Han, B., Zheng, R., Zeng, H., Wang, S., Sun, K., Chen, R., et al. (2024) Cancer Incidence and Mortality in China, 2022.
Journal of the National Cancer Center, 4, 47-53. https://doi.org/10.1016/j.jncc.2024.01.006

[4] Sundar, R., Nakayama, I., Markar, S.R., Shitara, K., van Laarhoven, H.W.M., Janjigian, Y.Y., et al. (2025) Gastric
cancer. The Lancet, 405, 2087-2102. https://doi.org/10.1016/s0140-6736(25)00052-2

[5] Coccolini, F., Nardi, M., Montori, G., Ceresoli, M., Celotti, A., Cascinu, S., et al. (2018) Neoadjuvant Chemotherapy in
Advanced Gastric and Esophago-Gastric Cancer. Meta-Analysis of Randomized Trials. International Journal of Surgery,

DOI: 10.12677/acm.2026.1651853 622 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.1651853
https://doi.org/10.3322/caac.21834
https://doi.org/10.1016/j.cgh.2019.07.045
https://doi.org/10.1016/j.jncc.2024.01.006
https://doi.org/10.1016/s0140-6736(25)00052-2

HKitF 55

(6]

[7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

51, 120-127. https://doi.org/10.1016/j.ijsu.2018.01.008

Xiong, B., Cheng, Y., Ma, L. and Zhang, C. (2014) An Updated Meta-Analysis of Randomized Controlled Trial As-
sessing the Effect of Neoadjuvant Chemotherapy in Advanced Gastric Cancer. Cancer Investigation, 32, 272-284.
https://doi.org/10.3109/07357907.2014.911877

Al-Batran, S., Homann, N., Pauligk, C., Goetze, T.O., Meiler, J., Kasper, S., et al. (2019) Perioperative Chemotherapy
with Fluorouracil Plus Leucovorin, Oxaliplatin, and Docetaxel versus Fluorouracil or Capecitabine Plus Cisplatin and
Epirubicin for Locally Advanced, Resectable Gastric or Gastro-Oesophageal Junction Adenocarcinoma (FLOT4): A
Randomised, Phase 2/3 Trial. The Lancet, 393, 1948-1957. https://doi.org/10.1016/s0140-6736(18)32557-1

Smyth, E.C., Nilsson, M., Grabsch, H.I., van Grieken, N.C. and Lordick, F. (2020) Gastric Cancer. The Lancet, 396,
635-648. https://doi.org/10.1016/s0140-6736(20)31288-5

Wagner, D., DeMarco, M.M., Amini, N., et al. (2016) Role of Frailty and Sarcopenia in Predicting Outcomes among
Patients Undergoing Gastrointestinal Surgery. World Journal of Gastrointestinal Surgery, 8, 27-40.
https://doi.org/10.4240/wjgs.v8.i1.27

West, M.A., Loughney, L., Lythgoe, D., Barben, C.P., Sripadam, R., Kemp, G.J., et al. (2015) Effect of Prehabilitation
on Obijectively Measured Physical Fitness after Neoadjuvant Treatment in Preoperative Rectal Cancer Patients: A
Blinded Interventional Pilot Study. British Journal of Anaesthesia, 114, 244-251. https://doi.org/10.1093/bja/aeu318

Yu, H., Xu, L., Yin, S, Jiang, J., Hong, C., He, Y., et al. (2022) Risk Factors and Prognostic Impact of Postoperative
Complications in Patients with Advanced Gastric Cancer Receiving Neoadjuvant Chemotherapy. Current Oncology, 29,
6496-6507. https://doi.org/10.3390/curroncol29090511

Kehlet, H. (1997) Multimodal Approach to Control Postoperative Pathophysiology and Rehabilitation. British Journal
of Anaesthesia, 78, 606-617. https://doi.org/10.1093/bja/78.5.606

Scott, M.J., Baldini, G., Fearon, K.C.H., Feldheiser, A., Feldman, L.S., Gan, T.J., et al. (2015) Enhanced Recovery after
Surgery (Eras) for Gastrointestinal Surgery, Part 1: Pathophysiological Considerations. Acta Anaesthesiologica Scandi-
navica, 59, 1212-1231. https://doi.org/10.1111/aas.12601

Tian, Y., Cao, S., Liu, X,, Li, L., He, Q., Jiang, L., et al. (2022) Randomized Controlled Trial Comparing the Short-Term
Outcomes of Enhanced Recovery after Surgery and Conventional Care in Laparoscopic Distal Gastrectomy (GISSG1901).
Annals of Surgery, 275, e15-e21. https://doi.org/10.1097/sl1a.0000000000004908

Ljungquvist, O., Scott, M. and Fearon, K.C. (2017) Enhanced Recovery after Surgery. JAMA Surgery, 152, 292-298.
https://doi.org/10.1001/jamasurg.2016.4952

Liu, G, Cao, S., Liu, X., Tian, Y., Li, Z., Sun, Y., et al. (2025) Short- and Long-Term Outcomes Following Perioperative
ERAS Management in Patients Undergoing Minimally Invasive Radical Gastrectomy after Neoadjuvant Chemotherapy:
A Single-Center Retrospective Propensity Score Matching Study. European Journal of Surgical Oncology, 51, Article
ID: 109459. https://doi.org/10.1016/j.ejs0.2024.109459

Gillis, C., Ljungqvist, O. and Carli, F. (2022) Prehabilitation, Enhanced Recovery after Surgery, or Both? A Narrative
Review. British Journal of Anaesthesia, 128, 434-448. https://doi.org/10.1016/j.bja.2021.12.007

Silver, J.K. and Baima, J. (2013) Cancer Prehabilitation: An Opportunity to Decrease Treatment-Related Morbidity,
Increase Cancer Treatment Options, and Improve Physical and Psychological Health Outcomes. American Journal of
Physical Medicine & Rehabilitation, 92, 715-727. https://doi.org/10.1097/phm.0b013e31829b4afe

Carli, F. and Zavorsky, G.S. (2005) Optimizing Functional Exercise Capacity in the Elderly Surgical Population. Current
Opinion in Clinical Nutrition and Metabolic Care, 8, 23-32. https://doi.org/10.1097/00075197-200501000-00005

Topp, R., Ditmyer, M., King, K., Doherty, K. and Hornyak, J. (2002) The Effect of Bed Rest and Potential of Prehabili-
tation on Patients in the Intensive Care Unit. AACN Clinical Issues: Advanced Practice in Acute and Critical Care, 13,
263-276. https://doi.org/10.1097/00044067-200205000-00011

Mclsaac, D.1., Gill, M., Boland, L., Hutton, B., Branje, K., Shaw, J., et al. (2022) Prehabilitation in Adult Patients Un-
dergoing Surgery: An Umbrella Review of Systematic Reviews. British Journal of Anaesthesia, 128, 244-257.
https://doi.org/10.1016/j.bja.2021.11.014

Mortensen, K., Nilsson, M., Slim, K., Schafer, M., Mariette, C., Braga, M., et al. (2014) Consensus Guidelines for En-
hanced Recovery after Gastrectomy: Enhanced Recovery after Surgery (ERAS) Society Recommendations. British Jour-
nal of Surgery, 101, 1209-1229. https://doi.org/10.1002/bjs.9582

Xu, L., Zheng, X., Yan, Y., Wang, B. and Wang, A. (2024) Effect of Prehabilitation for Patients Undergoing Gastric
Cancer Surgery: A Protocol of a Systematic Review and Meta-Analysis. BMJ Open, 14, e083914.
https://doi.org/10.1136/bmjopen-2024-083914

Schulz, K.F., Altman, D.G. and Moher, D. (2010) CONSORT 2010 Statement: Updated Guidelines for Reporting Par-
allel Group Randomised Trials. BMJ, 340, c332. https://doi.org/10.1136/bmj.c332

DOI: 10.12677/acm.2026.1651853 623 Il R 125 23k i


https://doi.org/10.12677/acm.2026.1651853
https://doi.org/10.1016/j.ijsu.2018.01.008
https://doi.org/10.3109/07357907.2014.911877
https://doi.org/10.1016/s0140-6736(18)32557-1
https://doi.org/10.1016/s0140-6736(20)31288-5
https://doi.org/10.4240/wjgs.v8.i1.27
https://doi.org/10.1093/bja/aeu318
https://doi.org/10.3390/curroncol29090511
https://doi.org/10.1093/bja/78.5.606
https://doi.org/10.1111/aas.12601
https://doi.org/10.1097/sla.0000000000004908
https://doi.org/10.1001/jamasurg.2016.4952
https://doi.org/10.1016/j.ejso.2024.109459
https://doi.org/10.1016/j.bja.2021.12.007
https://doi.org/10.1097/phm.0b013e31829b4afe
https://doi.org/10.1097/00075197-200501000-00005
https://doi.org/10.1097/00044067-200205000-00011
https://doi.org/10.1016/j.bja.2021.11.014
https://doi.org/10.1002/bjs.9582
https://doi.org/10.1136/bmjopen-2024-083914
https://doi.org/10.1136/bmj.c332

HKitF 5

[25]

[26]

[27]

(28]

[29]

[30]

[31]

Bausys, A., Luksta, M., Anglickiene, G., Maneikiene, V.V., Kryzauskas, M., Rybakovas, A., et al. (2023) Effect of
Home-Based Prehabilitation on Postoperative Complications after Surgery for Gastric Cancer: Randomized Clinical
Trial. British Journal of Surgery, 110, 1800-1807. https://doi.org/10.1093/bjs/znad312

Sibley, D., Chen, M., West, M.A., Matthew, A.G., Santa Mina, D. and Randall, I. (2023) Potential Mechanisms of Mul-
timodal Prehabilitation Effects on Surgical Complications: A Narrative Review. Applied Physiology, Nutrition, and Me-
tabolism, 48, 639-656. https://doi.org/10.1139/apnm-2022-0272

Sun, Y., Tian, Y., Li, Z.,, Cao, S., Liu, X., Han, H., et al. (2025) Multimodal Prehabilitation to Improve Functional
Abilities and Reduce the Chronic Inflammatory Response of Frail Elderly Patients with Gastric Cancer: A Prospective
Cohort Study. European Journal of Surgical Oncology, 51, Article ID: 109563.
https://doi.org/10.1016/j.6js0.2024.109563

Allen, S.K., Brown, V., White, D., King, D., Hunt, J., Wainwright, J., et al. (2022) Multimodal Prehabilitation during
Neoadjuvant Therapy Prior to Esophagogastric Cancer Resection: Effect on Cardiopulmonary Exercise Test Perfor-
mance, Muscle Mass and Quality of Life—A Pilot Randomized Clinical Trial. Annals of Surgical Oncology, 29, 1839-
1850. https://doi.org/10.1245/s10434-021-11002-0

Tang, Z., Lu, M., Qu, C., Zhang, Y., Li, L., Li, S., et al. (2022) Enhanced Recovery after Surgery Improves Short-Term
Outcomes in Patients Undergoing Esophagectomy. The Annals of Thoracic Surgery, 114, 1197-1204.
https://doi.org/10.1016/j.athoracsur.2021.08.073

Skoftepa, P., Ford, K.L., Alsuwaylihi, A., O’Connor, D., Prado, C.M., Gomez, D., et al. (2024) The Impact of Prehabili-
tation on Outcomes in Frail and High-Risk Patients Undergoing Major Abdominal Surgery: A Systematic Review and
Meta-Analysis. Clinical Nutrition, 43, 629-648. https://doi.org/10.1016/j.cInu.2024.01.020

Keller, D.S., Curtis, N., Burt, H.A., Ammirati, C.A., Collings, A.T., Polk, H.C., et al. (2024) EAES/SAGES Evidence-
Based Recommendations and Expert Consensus on Optimization of Perioperative Care in Older Adults. Surgical Endos-
copy, 38, 4104-4126. https://doi.org/10.1007/s00464-024-10977-7

DOI: 10.12677/acm.2026.1651853 624 Il R 125 23k i


https://doi.org/10.12677/acm.2026.1651853
https://doi.org/10.1093/bjs/znad312
https://doi.org/10.1139/apnm-2022-0272
https://doi.org/10.1016/j.ejso.2024.109563
https://doi.org/10.1245/s10434-021-11002-0
https://doi.org/10.1016/j.athoracsur.2021.08.073
https://doi.org/10.1016/j.clnu.2024.01.020
https://doi.org/10.1007/s00464-024-10977-7

	预康复联合ERAS对新辅助胃癌患者围手术期结局及生活质量的影响：一项随机对照研究
	摘  要
	关键词
	The Impact of Pre-Rehabilitation Combined with ERAS on Perioperative Outcomes and Quality of Life in Neoadjuvant Gastric Cancer Patients: A Randomized Controlled Study
	Abstract
	Keywords
	1. 引言
	2. 研究对象与方法
	2.1. 研究设计
	2.2. 研究对象
	2.3. 干预措施
	2.4. 观察指标
	2.5. 统计学方法

	3. 结果
	3.1. 患者基线特征与干预依从性
	3.2. 功能状态与生活质量的改善及手术与病理学结局
	3.3. 术后并发症的显著降低与综合效益可视化

	4. 讨论
	5. 结论
	声  明
	致  谢
	参考文献

