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Abstract

Severe pain after abdominal surgery is a key factor hindering a patient’s rapid recovery. Guided by
the Accelerated Rehabilitation Surgery (ERAS) philosophy, multimodal analgesia (MMA) has shifted
from empiric treatment to a perioperative core pathway that aims to minimize opioid use and its
adverse effects through synergy. This article systematically reviews the latest research progress in
MMA in abdominal surgery, focusing on the “low-opioidization” strategy based on NSAIDs, com-
bined with intravenous infusion (e.g.,lidocaine) and novel regional blocks (e.g., transversus abdom-
inis plane block instead of traditional epidural). Available evidence-based medical evidence sug-
gests that standardized implementation of MMA protocols significantly reduces pain scores, re-
duces postoperative complications, and shortens hospital stays. In view of the current problems of
insufficient standardization of protocols and lack of evidence for special populations in clinical
practice, this paper proposes to develop in the direction of precision, individualization and full-pro-
cess pain management in the future, so as to further optimize the benefits of health economics and
clinical outcomes.
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1. 3]

JEBFEREY)OK . ERE, RGEBERAEZREIL 80%~90%, Wick [ 1]H5 H il 2L i i 0 28
& - B BRI RS RIS RRED, WA AR ARG KU, A RS P
FEEWE ] TN E . NEOKBREE D F AR B, Kehlet $2H 10 B2 SMEHERAS) B & “fife=
B SR PR A B B BB AR R TR AR 2], o R R 2 56 M e SRS A8 9 TR 1« o]
R ARG T2, ZHAERMMA)E G AR ST S XA, IERRE—AYHES AR
SN TR B SR BB [FI 48, Soffin Z5[318E— DS MMA /& ERAS “ZBAT” HIRZ IR, al ik F
B 30%~50% FEIRVF5r T 1.5~2.0 703 B & 4k ks SEReT e . BT FRE 5, KAXRS
FRELIT FL4E E A 4 ERAS B FIEEFAR MMA IR se kg, P A R BN BEbR A 7 IR L8R
WA 5 77 1]

N T TEM S A RARNE, A SCHE AR A U e S — Rk AR B SR 250 F B R 30%
2 50%ME T Hlm RS 5 58 AR A BT R 25800 LI E B A E iz O Jkal, 456 DX Iiph 28 B
FEAR (B % T MG JULSF T L7 ) R AR B 14 25 ) (R 22 -R R B ke ), HFANZE L S BLAUL VT 70 1A B Bl i 4
SIE DL R, AR B T SRIE N R 2R . R, R R W) R R HEBR T F 2K 2
VIR A,  FOE BT R R TR 1 ) 2 AR B S T, BT ARATEERE . EAME R
il 751 DL R KRR S A 22 B R AR, 16 ZR e )odE T et I T R S I s B TR A . 1X— S e IR
T ERAS 1814 [4], H BARE T — AN s HOn] St it I R R 3 454
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2. ERAS BATHEBFEAREROIRILEA
2.1. ERAS XH#ER: REj. Rp,. REEHRLEN

2018 hit ERAS®Pho (AL BT ARBEAR M EIE R ) B0 “mf(al A7 440 20 T 2058 5
b2k H 4] ARETFBGRIE “2h iR +6h 87 5EBKIL AW, BLERREE & R IRITUF R RS
BESKs R HER AR 25065 H AR 3 m R4 B (GDFT), 4B 2 FERRIAOIRES, B AR A
Ja 6 h ARE HARE TR 24 h WTRIRIESD, JFRUE “FOR VAS <3 707 HiBeaiie. e 7oA
FEMEREHE 9.2 d 45K A 5.5d, FHRANBERAT R, Oy “efiitie” fedt 7= s rE.

22. KBNHERRHRE: 75FHHISIRKTEVFXE

Pogatzki-Zahn %5[5]7E BJA 458 KRGS PN - NI - R ” k. FARUIOBB ATP. 229
JIk—#M A #H2E Nav1.7/1.8 BT — 15 i NMDA ZARBERR A — i Bl [T e - S 4k - 5 E R
Wi, B RIS LA ME o S T 3~5 ff, SEUBR R, IR E MR T S i N B . 1%
TR 11 TRTHEPEBA S (n = 5847)87R, ARJG 24 h N VAS>5 48, HAERHZEK 1.8d. 30d AR
I 32%, FEREFRRBMEHT S 1 FEIREATRRR = 2.14). HiL, B SRR AR ETE T R,
TS EWT A - sk - AR BREL . SO AR T 1 T A

23. “RERWE” 5 “EMAEH” ERRBARE SEIEKE

Neuman [6]555 T 2013~2018 4 6 [ 200 /36 FARRFEARFNBUL I, ARJ5 30 d FFLER] F 4 Zak
5.9%, HHMGEHFAREE (7.2%), FoREg “B £ TR KRB M EER L. FEd—D%s
27 T RCT (n = 3264)H&H “ARFT 46 ” B42: ARHp DUAG SEFEIK e BRI 2 R B A 50%F0T F, AR JE L
NSAIDs/A ZWEE M + XIRHA + /N SUR R i, i AR i FERRAR 42%, H. 30 d
PR RIS 3.1%. 15 “ RBP4k WAHGEE LR R, n=486)4, VAS P4 {EFE H & EHHEE
BIRBA, ERMGIEETHUESE “TERf 7 SRR F AR AT S 24P,  ERAS BT IRt

T B
3. ZRA A RS TEIEFN
3.1. FEER

3.1.1. NSAIDs/¥} Z Bt R E B

7E ERAS B4, Xt CBEEFEM & NSAIDs #3853 1F 9 I F A i Bty Se 8808, 76028 SRR
JLH RS, T B S PR R VT A AN A B, (R4S EL ERAS Fe R 8 TR R 4], A KT
CRE B B H B BN 3~4 g, ZHE. RARE KT hAe 2 50 8 2 5l ol e K45 25 19 [
NSAIDs I TR E R4 s fa X A& 56 T8, s 8 FAE 2 80 F AR P 3R 3 oA
KT K. FERREIRAR LB, X CBEE EE M SR AP R Zi(NSAIDs, WAy Z5 . ZEkE AT iz
RIH, BABEIA R, =R M 2 B0 R BRI N I 4H FEAT . RORBUR T, X ke
By CA AN N B R LAY H %, ) 58 el L AR A s 103890 NSAIDs (4128 3 5 A7) 4 41\ B2 1
LA, BT A 20%~30%K % . A1, 155 DhAE AR A A 2R 2, BT S
JE BT ATLAL) MR 0 B8 77 BR A i R, DA FSRARCIRE 7 1) FH 2 XUKS

3.1.2. A3 KFIESREGE
76 ERAS BT, BT AN “ 47 3B B ARORVEAER: (EIRRT A A X I B i 2t E, DU
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RTRE IEHRL ORI, Y R RS . 2T SR, IR ARSI R e A PR
WA L R s WP IR ) S5 RO ARE A B B AR S AR A T B XU, BRI L ERAS BR AR5 1
AR i R A5 ATy 3R G KT R e AR DT [ 7]

3.1.3. Bk FIZFE

Er R 2R RIE A Z B BRI A Bh 20, "B B0 + PURRE R + BEPIRIER, BICRE
SR AT #E. Cochrane RALFIAINNE T LU F AN E M RCT, onF 2R R4l # 5%
5 HE A Th REVK SN T FIAE BE R A, (BTS2 7 R Rt K. Bl 2 Ea o, BikAl £+
DRE A1 A 4056 [ BAAE OV BRI 28 28 G0 AU ] 2 R85 v 19038 FH 25420 A A2 DA 58 4 B3 AR IR /M EELRG 8 o
Fr kA 2 RETERERIR B O 24, Z09nT SR MR R . LI 58 J2 I o ) 35y 5 FH 3h R A 22 =
PR, A ARSI B CR U 38 2928 5~10 T AT, FRBAINER R H 3%, ) sEOlA4iRes . SR,
TESE 2 BRyT AU N, R EE A0 B M 4P 18 45 (O TC 4% A I 25 N LIRS BE I, DARRAC RS 30 IR 25 4 vh 2
S AR <

3.1.4. SBRER. 57, MEBHET 3

Bl AR MR B U B B0 B ER s T/t s EE A R 1T NMIDA. 524, 2 B SEHLR J5 -5 4 Ay
PR . RGERIR NIRRT XTI TR B2 0 R T, 5 I8R5 Pl P B AR AR v o0 A Ay P
FLAR L™ SRR AN[0]. AN EEmE T SR 25945 2 AT AR RCT A [FIFF s th o] 5 20308, (HIEHE, sk
oo S IR A RS AE 2 SR A s e NErh R AV E R, TR T AR AL T AR RO A
AI[10]e EFIE, SUILE LB BTN OS2 8, B B AR, HLAAAS AR X e GrUe i 5.
2521 10~20 TEAR ), BIRFINBE ORI H 3% T ERmE T Rt 5 AR A8 20 77 B AN = AR 22K
Hax, BEFRENL 15%~30% 003 o 32 BT AU R (3 I AT ARS8 R ARG &R 707 585 (EREINSsxT
CAEBEA RIS ESN R, USRI A A PR S BRE O

3.2. XM E EEBHAR

3.2.1. BERRIMATE(TEA)

S ZERESPHTE S, AR i B A5 A MR e e KB T 5 5 S T AR EDR R S Ul i 8 5 AR A
P ORI DRI DR 2R T B3 T AR A AT e A v 28 B B[ 1] {H ERAS FRFE TR, 7RI B FA
I RS ek FH 24 Bt I B i fB 38 R, TEA BRI o PRGBS A A0 I i RURS: BR 1) 1 L2 ., TAP
BEL T 5475 VI AE 38 3 3 5 R B 22 A o AT (R AR T 4]

3.2.2. BRI EEMF(TAP)

TAP BH i@ L BRI EERRZE, XU AR AR P AR BT, AR &4 B A B /Do BHn
JEE T ARM ARG SRR R, S TAP M £ A S5 SR MBI A AR50 5 TEA ML, #0582 BRI &
RAEFIH AL S [12]. Bk, EEESREER. BEMEDITRT AT, TAP FH#IEZ
WA EAR TEA S SET, FpAlEH T4 TEA 22 el EZ R N3N ERAS B [1317ERERREE
JEHURIHET™ TAP BRI BRI, W i RPE AR S P A I AT AT 1 BRI A 5] T e, B2
B2 [t AT i 4 2 B R R BRI Il o JT RE RN (2 1~2 J)RRVE AL IR 2 D) R BT, B0 45 4
Wl FRIRAE SO SET SN . IR, @RGHIG, EREEIMPERERD R ET 85%.
HSZHEIZ B & B TEARN A W (A 5~10 TR AR, IR M EEG iR R, DR 24
SEAR k. thhh, TAP B AERE R M V552 A SRIRRCE R, @Gl 5 R e T iz
FEfR T BUE MK B, B3R 2t R BRI T WU AT 55 B g
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323, YIO0AAOERBRIBSERERLEFE

WHURBRZ N BRI A R ) A T U0 R SR A5 L, AR R R R X P sh 1
WL RTIR T, SR AR B AIRT 75K, /& ERAS oo FH AR 5 F) =) 3 3 W 4]0 I B4 AR L
<X (liposomal bupivacaine, LBYIRFEZZ Rl R4 A, AT HARR /R - RREE IS 72 ho  BOR T 5025 3k A
N, HEATLRRANE, LB E B R R B R A 7 T R AR g, BRAR [ 14]. HK
H 2024~2025 42 Wi 5 RGN A Meta 707 (32 B3R AR T IR 8 SOT TR T AR oh TAP [R5
BERHW B D) 192 0) BoR, LB BEWS B BRIRAR G 24~72 h SRR, W BT A 28267 ROFH T 4
20%~35%), FHIRTHKE 7 EPE2(QoR-15/40 $ 5 8~15 43), [EIIN AT BEAK PONV () K A4 KUK . FEME] 45 E
FaFAR AR AR S R BB S Im R S B, LB REUH R T 3k 4D AN T4 45 = R 245 (1197 24 03:08 PM.
JEATAT T 3R L AR IR 25 O PR B SUMAF 4, ELIRAS RS /0 1 7 2t — B SE[19], (HHT P IE
UEHE O SRR R AR BT R0, o LB 14 ERAS B 4 5k T By 642w (X 3040 (1 22 2 T+ e %,
RIS F - 5 K 280D) D B B DL TAP BELH 25 AQRE AR R AR . Rk, # BR324
WP R R OB Z R, 255 SRBUEE, MRS PRI R 20~50 JC AR ), BB R
FHZ; M AA L RELBIEFERA GINE N, FEHT =HER, RAREGEEEAR, 280EN
T E R LR IR . R EEITHUALESET AN, RV F AR AR, (] R
R B AR R RIS L AL, DURAE A RO £ 34 S B R T T

3.3. JEZ5HEED

3.3.1. MpEMEARESREREAE

ERAS 5 i “ Fipit: " BES AU IS ARATA 2, RN 2 R S RO HERES . S0 1T AR K
RGGFIR IR, SR TTEE P48 RAEBE S 1R], A B8/ R RE 0 538 8 AH 5% 32 AR IR [20] 6
Cochrane ZEANIE R, $REFARTREGE . BWEE BB NS, W—CREUERG fEES, SHE
e FHEELSR 24990 15 FH 7R AT /N B P S5 B (R R 2, 2 ERAS TR S 1) S L B 43 (211

3.3.2. BHER). BHEKRESHEBENE

S ERAS R RITIRIESD . ARG AR A R DBt R i RTiR . 45 HI%5E ERAS A2
RO SR, JERT i 2R BRI & RS A, PR 3 BT A . R AT F \ Be 2,
FarFEAEBE T TAI[4]. XISFH#(TEAL TAP). 1 FHRIE L EH M 2 R 55 FB, 8 jdis s A
fasiae 2, 5 ERAS HAMI AT R, AT OR3P pRode e AN 12]

4. FEIEBFARIFTTH MMA SCE
4.1. LGEHBHFAR: ERAS FFt S R55H RCT

FE 25 FL i SN RLUIE, ok B 52 AN RH(ERAS) 77 R E 4 2 N v bR dE Il R B8 42, 5 2 B X EE
(multimodal analgesia, MMA)BX-& B 7] 2 22 B E AR EWKE . KREWF IR o, VG ERAS P
WCRENS A Rl BT P R 29T L BRAROR 5 R AORE A A IR A T B R B 2 Tl i R GE AN e
Meta 73 HT—BUESE, PAXT I S HE My 15 F 45 1A 5T 2 25 (NS ATDs) 4 DA X 380wk 48 B A% 00 1) 22 45508
NG, LB ERAS F bR iR SRR [ 22]

4.2. FF. BB, BEFER: BMEBEE PCEA BR KR

B X JEF L T A v A A L PR R ) R, R ULT T PEL A (TAP) A J5) 595 i) 28 5 4 CRef i 41
(PCEA). W&, TAP 5K KJE PCA BREMMMCREZ, /D 10 F {8 R AA SR 23]
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4.3. BYIBRAR: bk 2B RER S F S FERKABN

1E BIREAR VA MV BR AR R ERESE TR b, SRR i Bk S 6 B 25 W (IV - paracetamol )R A ik R
Z R 2 AR T RO RoR R E RS, W RRACRT Fr SR 258 F B T IdE R S5 1 1E Dy Re Tk
5. ZUEKH A RRY, SE50—80mR 77 XAHE, oo CmE s 258 DL kR 2 -~ UG B
FAAE B VIBRA S5 REME AL T A (R 74 42 1 R R [24]

4.4. JEEAEHAR : TAP BRI TREEIMATERIFIER

X IEEEIMEAN A, TAP PHATZ 5 AURE R AN, BF TER B TAP BH £ J b IR AN BT Ay A5 75 T
HA RS, [RGB MEDR H L AR A A PR B il R 25

45. B/ F/IRHFRHRARE: MEUARS KR

WFE2e. BELOPEERRATE, ERAS shl MACEIR RIS, 454 IR BRI SN Rl&
B[ Fr o ST, AR TS BHEDRAC & TAP. JEEEIR 2 5 30 HOR At 5 25 52w Rk A\ R () i 52 368 P52
B, SUH R ZERPEREEE H26].

5. IRRG RS BELEFFEEN
5.1. EEES. MEAERTARRBEEHE:

MMA f832 /D ARG, FERRARRT 8 &, A BB (U PONV., 85 k0. £ Tt
FHEW, MMA IR BB BRI G 24~72 /N IR VES, TR 40%~60% R A4 FH 1], I 52
P B AN B BE[27 ]

5.2. EBERYE. HARIESBNRERZL

I B2 AMEHERAS) HMI 5 2 BB (MMA) SEE [ B RIS, nIA 2048 0 8 3 (R B KA. BRARAR
J& FERIE AR Z ek > BB AR o G PR SRR R B, BIVEHAT ERAS 7RG, “FIARL I [ n] 5w
FURITHID 1~2 K, ARJGRAARIE R K AE R T L) 15%~20% [28], 1 245 XU IR A2 (1 5 N — A
ARJG 30 KNP FEMKL 10%~15% [1].

53. A - HRSTEERIMARATHMNE

T B & AP EHERAS) WMME A 2 A5 sC A (MMA) SIS (1) S it , AR 2 FRK T B SRR s 5
BT A, A T EITHIMRIEE BERCR ., 2 BPALFAM RN, SEGEARNEHML, M
N ERAS J5 22 A A B i A B A 2] FHUB/D 2 15%~20%, F1 N IBETT AR A4 2 K B2 7 LR P2 A ] S K
WAL Br IR [28].

6. FHERESHREA
6.1. ARFENXTRE: BWEE. FISFHIEERK

HAr, oS 4hEHERAS)HELL N i 2 s (MMA) 7 ZADAFE R S AR LA 2, FEARBLN
2R A . AHRT IR AR IR BRI B R . T M AR RIS — L IR, AFEEST
FRC [T I R S B 22 S S 3 o B, R LA ) AR A TR 1 R A R 2 W TR R, T ) LA
A S AL A A X IR 2 BH AR . XA S AR AR JR R AE T, B AT6k = KB 2 B0 BE N BRI
I RCT) NEM AW A e 25 2577 AR E B RE s, M2 T U RO 1 A2 e MR A [R) AFF 7 1] ] Bl

DOI: 10.12677/acm.2026.161134 1024 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.161134

BV

Mo BEAESCERIRIE, (E4EBTFRIUR, NH MMA FEES, B 2500 FE R AR Ao ) B ar
72 20%~30%, FFAERIAS R A XS AR TR I, ARkl 2 2R ) e BUSAR L SR 8, BL
IORRE LI IR SE B R, 3271 ERAS FEA SRR [29] -

6.2. FHRAHULE, 2F. FREREMRHRZ

BRI R N ) 22 B U BUR (MMA) I T A7 AR R 5 TR sk 1, JCH KOLEE ., 483 DL DhRE
B . A LERMEOR B R TR T, BRI 5806 7 R R ZONERRoNE =, 3
B B R AR B R ] R 5, LU TSR AL T RG . S EER 2 A ZMEIFE, §
BB BR AR BR LA RN RS T, (BT IZ AR BEH L IR (RCT) AR it o 10 15 JH-558 38 £
Fh, ERE AR T BE S R R T XIS BOR K 2 N, B SCHR 2 O MEA LS ERIT 5L
HECVA P UG « SARSRE, LIRRE R TR MMA GIE4R 58 B2 K 245 B A8 T~101 ¢, 38 V)75 ZOT R
KB 22 e s BTEVE IR PR GES, DAEANIUAT 25 B F IR R SROE AL L 2 4 R B0 5 SRR (301

6.3. EERM/AI MELEBE L X

2454 5L K| 21 2% (pharmacogenomics, PGx)-5 A\ T %4 G&(AD)7E B AR A0 i S A 52 Fa, (H H RiTER
BRI HE A TS 2 WA R 3 . 24592 IR 40 2% B mT AR A AR S8 A% AR AE TIUDNBAT 7 2R 25 ARG 5 7 2k
ZEt, SN IA RS SRR PR, v E DAHERE HAUGR 2, 06 OPRMI1. CYP2D6 &5/ fir s (R HF FEAH %
B . N LR AR RENS 55 2 4L 8 55 B BIR AW A HEOUL, EBk = R4 I AMERERIE, H.5E
WA, FEUE RIS E S R . B R R, IR F AR 5N PGx 18 F ISR 25254
&k 15%~20%, (HAHCHRGE 2 A/ MBI ST, Sz K220 56 b Ui EoE . 250
1B K, AT v IREAR AT R AR IR B AL CRYP DA S R B BT IE V36 U 55 2 S HRAR[31].

6.4. KEAIRE RS 1T B SRR Sk

JIEER A 5 M2 P 79 (chronic postsurgical pain, CPSP)) & AL F 1] =ik 10%~40%, AH I M R I 5%
(transitional pain service, TPS) G RTE d R AR EHAE « 2R, T 8= MAEBEEAEIT Ti2/4E1X
MM R B, CPSP 83 HY IAC IR J A ) XU, S 25 T v BEAT /MR A Il R R0 s, RV S
TPS REW A RS PR B AL 2, (5 H BZIR S5 MR R G0 5 & HE N g B 52 AP RHERAS) B A2 . b 4h,
ARIGHE JERE I L AR B LR A AR R IR SN 78 0 T 9. TR — e, xR @ arnvfifl . w5
() TPS & FRAR =, 171 it I8 SO R0 IR 55 P A7, 2 s oAy 224 T BB U0 9 7 T 9l ) S BREIE 9 5 SE B 2 1 (32

7. KKK
7.1. BAERRFAR MMA FRERRE: SERILASEHRVE

REARRK, NAKFEHEBRZ fOE1E, WEEHTARZEAEREMMA) PR EIR R RS, AR
RIEZIMA G 73 7B TT R DAL B A8 b o D03 e 2 AMEHERAS) 2% 2 1] 22 Skl 8 BUB & R IL M,
HRSLENS TG, & 2~3 FARYE SR BEAL RIS (RCT)IESE #HAT BT - BEAE SCHRER I, SEiE g —4s
THEAL B A2 T A I PR S B A8 S PR B AEG 20% A b, [RIES ] R 22 Hpl KEE P & FR S0 E AN A 8 Hiz
thEE 13315

7.2. HEES: AYPEREFEBRRRERTHONA

FEUEDR 27 DL 24 W 5 [K 4H % (pharmacogenomics, PGx) A% 0o BREN 17, HE 3l Bl A A0 1) MR AL 7 TR
FER & ARARBEFERAL S X OPRM1. CYP2D6 S5 BB RAr i 2 VI &, B AT LE 24 /NI H
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HEFR MRS AT BT G o e RIS BETH N HE R 30IE PGx 48 5 ) 2 M QU 7 S AE R v SR 2G10°19
275 T HRCR s FUYTRATRE 25 A R AN R 3 R A R BEAR 15%~25% [31].

7.3. MIBRYEKE. EMHESIADSHFTENRE

A RAE A EL R A E T R K R S PRR I o 790 (IR B A AT B R BRI R R 770 28 ) A S AR o S HE [ 25
V(e 2 A K R4 55),  FEEEXT NMDA SZAR$SE LA S 0E 15 S BB AT AL QT . R, B fbbiinh
S7ik, AR TR 30 N ) SR S0 S BT M U AN R DL IR SV E R D BB R, R R G 2R
BUR TR IR 7 A% PR IR G T BAE NG R TR B i 22 A A R, SR AT AR
F2W) i B — P R L) 30% [34].

74. REFESELHFMR: WIE ERAS ARRMBAVIMBAIM

fir B FLSE A FRAIE 95 (real-world evidence, RWE) 5 KK 7341, 7T 2 Gt S ik Ik B 2 A1 BHERAS)HRUR 5
W& AN M 52 ARE T, EE R VPAN A 1 R S S (CPSP)IE 1k A2 28 DL e PAE AR BF A R /. Rk
87 g ST B PR A 22 A0 VE T O R, A T A T P BOHE 5 R AR 5 45 R (patient-reported outcomes,
PROs), FFH]FH L2827 I AR ) B 2R 0 5 1 A v IXUSG: N o L S SUATE 5 e 72 BEATL X ISR (RCT)
5 R IRPR S B (M 22 WA 42, AT RFEEHES) ERAS B B AT I IESE IR B IE AR A [35]

8. &t

ER PR, i R S RHERASHEZL N IR AT A 2 A5 A BUH(MMA) HEIE L3R5 2 I 2 R Ik =
FALSESCRF, OISR 2825 £ PR, D 1R SR R . Ui 1R
JiE . ARHE TARJEIIRE YRR, JF A T I DA e A aE . R, B FE B i e DL i
Hh R AR BMI T80 FFRH R TR & by e S8 LA R DA By B 0 IX 3 A W P A B 7 4
SEETE, BRI RN R S B RS A S M R B R BRI T LR RAT R . B ARl PR3 2k Y S U 53

PRI, 38D 5 2 DA B O USE 22 rh Lo E SR E FEAR 3R B0 KB IR IEAZ O, R AR R A 2 AN R 2
JRRIESF 73 2% DU Be o L o B B2 AR X 2 0 2 S BUBL R IR 5 78k 1) I 5 I3l 25 B8 B ([l ERAS
ZRABUR IR R LAY - BITRL “0 2. 2. X A ALk AR, (=R REE LI
KL B AL RORGHE MR BUR, R RER B 2 4 m R IR S I, B 24 [l B e ik B D) S 1
N 14 AR B BORIR RO B, SCBLHE I A AR IR0 M “BREE” ) “ R BL& “ A7
(D7 Sk 5

SE

[1] Wick, E.C., Grant, M.C. and Wu, C.L. (2017) Postoperative Multimodal Analgesia Pain Management with Nonopioid
Analgesics and Techniques. JAMA Surgery, 152, 691-697. https://doi.org/10.1001/jamasurg.2017.0898

[2] Ljungqvist, 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

[3] Softin, EXM., Lee, B.H., Kumar, K.K. and Wu, C.L. (2019) The Prescription Opioid Crisis: Role of the Anaesthesiologist
in Reducing Opioid Use and Misuse. British Journal of Anaesthesia, 122, €198-e208.
https://doi.org/10.1016/j.bja.2018.11.019

[4] Gustafsson, U.O., Scott, M.J., Hubner, M., Nygren, J., Demartines, N., Francis, N., et al. (2018) Guidelines for Periop-
erative Care in Elective Colorectal Surgery: Enhanced Recovery after Surgery (ERAS®) Society Recommendations:
2018. World Journal of Surgery, 43, 659-695. https://doi.org/10.1007/s00268-018-4844-y

[5] Pogatzki-Zahn, E.M., Segelcke, D. and Schug, S.A. (2017) Postoperative Pain—From Mechanisms to Treatment. PAIN
Reports, 2, ¢588. https://doi.org/10.1097/pr9.0000000000000588

[6] Neuman, M.D., Bateman, B.T. and Wunsch, H. (2019) Inappropriate Opioid Prescription after Surgery. The Lancet, 393,

DOI: 10.12677/acm.2026.161134 1026 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.161134
https://doi.org/10.1001/jamasurg.2017.0898
https://doi.org/10.1001/jamasurg.2016.4952
https://doi.org/10.1016/j.bja.2018.11.019
https://doi.org/10.1007/s00268-018-4844-y
https://doi.org/10.1097/pr9.0000000000000588

BV

(9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

1547-1557. https://doi.org/10.1016/s0140-6736(19)30428-3

Wu, C.L. and Raja, S.N. (2011) Treatment of Acute Postoperative Pain. The Lancet, 377, 2215-2225.
https://doi.org/10.1016/s0140-6736(11)60245-6

Weibel, S., Jelting, Y., Pace, N.L., Helf, A., Eberhart, L.H., Hahnenkamp, K., ef al. (2018) Continuous Intravenous
Perioperative Lidocaine Infusion for Postoperative Pain and Recovery in Adults. Cochrane Database of Systematic Re-
views, No. 6, CD009642. https://doi.org/10.1002/14651858.cd009642.pub3

De Oliveira, G.S., Castro-Alves, L.J., Khan, J.H. and McCarthy, R.J. (2013) Perioperative Systemic Magnesium to Min-
imize Postoperative Pain: A Meta-Analysis of Randomized Controlled Trials. Anesthesiology, 119, 178-190.
https://doi.org/10.1097/aln.0b013e318297630d

Kong, V.K.F. and Irwin, M.G. (2007) Gabapentin: A Multimodal Perioperative Drug? British Journal of Anaesthesia,
99, 775-786. https://doi.org/10.1093/bja/aecm316

Block, B.M., Liu, S.S., Rowlingson, A.J., Cowan, A.R., Cowan, Jr, J.A. and Wu, C.L. (2003) Efficacy of Postoperative
Epidural Analgesia. JAMA, 290, 2455-2463. https://doi.org/10.1001/jama.290.18.2455

Qin, C., Liu, Y., Xiong, J., Wang, X., Dong, Q., Su, T., ef al. (2020) The Analgesic Efficacy Compared Ultrasound-
Guided Continuous Transverse Abdominis Plane Block with Epidural Analgesia Following Abdominal Surgery: A Sys-
tematic Review and Meta-Analysis of Randomized Controlled Trials. BMC Anesthesiology, 20, Article No. 52.
https://doi.org/10.1186/s12871-020-00969-0

Desai, N., El-Boghdadly, K. and Albrecht, E. (2020) Epidural vs. Transversus Abdominis Plane Block for Abdominal
Surgery—A Systematic Review, Meta-Analysis and Trial Sequential Analysis. Anaesthesia, 76, 101-117.
https://doi.org/10.1111/anae.15068

Sandhu, H.K., Miller, C.C., Tanaka, A., Estrera, A.L. and Charlton-Ouw, K.M. (2021) Effectiveness of Standard Local
Anesthetic Bupivacaine and Liposomal Bupivacaine for Postoperative Pain Control in Patients Undergoing Truncal In-
cisions: A Randomized Clinical Trial. JAMA Network Open, 4, €210753.
https://doi.org/10.1001/jamanetworkopen.2021.0753

Vereen, M.S., Bidault, V.J., Krabbendam, E., Hoeks, S.E., Stolker, R.J. and Dirckx, M. (2025) The Effectiveness of
Liposomal Bupivacaine in Ultrasound-Guided Abdominal Wall Blocks after Open Abdominal Surgery: A Systematic
Review. Pain Practice, 25, €70016. https://doi.org/10.1111/papr.70016

Zhang, L., Yang, S., Liu, X., Chen, L., Zhou, X., Mao, W., et al. (2025) Impact of Liposomal Bupivacaine on Subjective
Recovery Quality after Surgery: A Meta-Analysis of Randomized Controlled Trials. Frontiers in Medicine, 12, Article
1655756. https://doi.org/10.3389/fmed.2025.1655756

Li, M., Wang, W, Yang, Y. and Wang, Y. (2025) Efficacy of Bupivacaine Liposome Transversus Abdominis Plane
Block in Enhancing Postoperative Recovery Following Laparoscopic Colorectal Cancer Resection. Langenbeck’s Ar-
chives of Surgery, 410, Article No. 286. https://doi.org/10.1007/s00423-025-03752-2

Saad Sayed, M., Rath, S., Rasool, W., Saeed, F., Kashif, H. and Amer, M. (2025) Efficacy of Liposomal Bupivacaine
versus Standard Bupivacaine Following Abdominal Surgeries: A Systematic Review and Meta-Analysis of Randomized
Controlled Trials. Pain Practice, 25, €70048. https://doi.org/10.1111/papr.70048

Saha, R. (2025) Liposomal vs Standard Bupivacaine: Which Is Superior in Abdominal Procedures?
https://www.gastroenterologyadvisor.com/news/liposomal-vs-standard-bupivacaine-in-abdominal-procedures/
Brodersen, F., Wagner, J., Uzunoglu, F.G. and Petersen-Ewert, C. (2023) Impact of Preoperative Patient Education on
Postoperative Recovery in Abdominal Surgery: A Systematic Review. World Journal of Surgery, 47, 937-947.
https://doi.org/10.1007/s00268-022-06884-4

Powell, R., Scott, N.W., Manyande, A., Bruce, J., Vogele, C., Byrne-Davis, L.M., et al. (2016) Psychological Preparation
and Postoperative Outcomes for Adults Undergoing Surgery under General Anaesthesia. Cochrane Database of System-
atic Reviews, No. 5, CD00864. https://doi.org/10.1002/14651858.cd008646.pub2

Vlug, M.S., Wind, J., Hollmann, M.W., Ubbink, D.T., Cense, H.A., Engel, A.F., et al. (2011) Laparoscopy in Combina-
tion with Fast Track Multimodal Management Is the Best Perioperative Strategy in Patients Undergoing Colonic Surgery:
A Randomized Clinical Trial (LAFA-Study). Annals of Surgery, 254, 868-875.
https://doi.org/10.1097/sla.0b013e31821fd1ce

Yassen, K., Serag Eldin, M., Mahoud, F., El Hassan, R., Abdel Raouf, M., Afifi, M., et al. (2014) Intravenous Patient-
Controlled Fentanyl with and without Transversus Abdominis Plane Block in Cirrhotic Patients Post Liver Resection.
Local and Regional Anesthesia, T, 27-37. https://doi.org/10.2147/1ra.s60966

Kinoshita, J., Fushida, S., Kaji, M., Oyama, K., Fujimoto, D., Hirono, Y., ef al. (2018) A Randomized Controlled Trial
of Postoperative Intravenous Acetaminophen Plus Thoracic Epidural Analgesia vs. Thoracic Epidural Analgesia Alone
after Gastrectomy for Gastric Cancer. Gastric Cancer, 22, 392-402. https://doi.org/10.1007/s10120-018-0863-5

Warren, J.A., Carbonell, A.M., Jones, L.K., Mcguire, A., Hand, W.R., Cancellaro, V.A., et al. (2019) Length of Stay and

DOI: 10.12677/acm.2026.161134 1027 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.161134
https://doi.org/10.1016/s0140-6736(19)30428-3
https://doi.org/10.1016/s0140-6736(11)60245-6
https://doi.org/10.1002/14651858.cd009642.pub3
https://doi.org/10.1097/aln.0b013e318297630d
https://doi.org/10.1093/bja/aem316
https://doi.org/10.1001/jama.290.18.2455
https://doi.org/10.1186/s12871-020-00969-0
https://doi.org/10.1111/anae.15068
https://doi.org/10.1001/jamanetworkopen.2021.0753
https://doi.org/10.1111/papr.70016
https://doi.org/10.3389/fmed.2025.1655756
https://doi.org/10.1007/s00423-025-03752-2
https://doi.org/10.1111/papr.70048
https://www.gastroenterologyadvisor.com/news/liposomal-vs-standard-bupivacaine-in-abdominal-procedures/
https://doi.org/10.1007/s00268-022-06884-4
https://doi.org/10.1002/14651858.cd008646.pub2
https://doi.org/10.1097/sla.0b013e31821fd1ce
https://doi.org/10.2147/lra.s60966
https://doi.org/10.1007/s10120-018-0863-5

b 2

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

Opioid Dose Requirement with Transversus Abdominis Plane Block vs Epidural Analgesia for Ventral Hernia Repair.
Journal of the American College of Surgeons, 228, 680-686. https://doi.org/10.1016/j.jamcollsurg.2018.12.017

Strode, M.A., Sherman, W., Mangieri, C.W., Bland, C.M., Sparks, P.J., Faler, B.J., et al. (2016) Randomized Trial of
OFIRMEYV versus Placebo for Pain Management after Laparoscopic Sleeve Gastrectomy. Surgery for Obesity and Re-
lated Diseases, 12, 772-777. https://doi.org/10.1016/j.soard.2015.08.512

Bongiovanni, T., Lancaster, E., Behrends, M., Zhang, L., Wick, E., Auerbach, A., et al. (2023) Optimizing Uptake of
Multimodal Pain Management after Surgery Using the Electronic Health Record. JAMA Surgery, 158, 1108-1111.
https://doi.org/10.1001/jamasurg.2023.3654

Blumenthal, R.N., Locke, A.R., Ben-Isvy, N., Hasan, M.S., Wang, C., Belanger, M.J., et al. (2024) A Retrospective
Comparison Trial Investigating Aggregate Length of Stay Post Implementation of Seven Enhanced Recovery after Sur-
gery (ERAS) Protocols between 2015 and 2022. Journal of Clinical Medicine, 13, Article 5847.
https://doi.org/10.3390/jcm13195847

Kaye, A., Urman, R., Rappaport, Y., Siddaiah, H., Cornett, E., Belani, K., et al. (2019) Multimodal Analgesia as an
Essential Part of Enhanced Recovery Protocols in the Ambulatory Settings. Journal of Anaesthesiology Clinical Phar-
macology, 35, 40-45. https://doi.org/10.4103/joacp.joacp_51_18

Huang, L., Zhang, T., Wang, K., Chang, B., Fu, D. and Chen, X. (2024) Postoperative Multimodal Analgesia Strategy
for Enhanced Recovery after Surgery in Elderly Colorectal Cancer Patients. Pain and Therapy, 13, 745-766.
https://doi.org/10.1007/s40122-024-00619-0

Ferreira do Couto, M.L., Fonseca, S. and Pozza, D.H. (2024) Pharmacogenetic Approaches in Personalized Medicine for
Postoperative Pain Management. Biomedicines, 12, Article 729. https://doi.org/10.3390/biomedicines12040729

Moka, E., Aguirre, J.A., Sauter, A.R. and Lavand’homme, P. (2025) Chronic Postsurgical Pain and Transitional Pain
Services: A Narrative Review Highlighting European Perspectives. Regional Anesthesia & Pain Medicine, 50, 205-212.
https://doi.org/10.1136/rapm-2024-105614

Deshler, B.J., Rockenbach, E., Patel, T., Monahan, B.V. and Poggio, J.L. (2023) Current Update on Multimodal Anal-
gesia and Nonopiate Surgical Pain Management. Current Problems in Surgery, 60, Article ID: 101332.
https://doi.org/10.1016/j.cpsurg.2023.101332

Pulskamp, T.G., Johnson, L.M. and Berlau, D.J. (2024) Novel Non-Opioid Analgesics in Pain Management. Pain Man-
agement, 14, 641-651. https://doi.org/10.1080/17581869.2024.2442292

Liu, F. and Panagiotakos, D. (2022) Real-World Data: A Brief Review of the Methods, Applications, Challenges and
Opportunities. BMC Medical Research Methodology, 22, Article No. 287. https://doi.org/10.1186/s12874-022-01768-6

DOI: 10.12677/acm.2026.161134 1028 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.161134
https://doi.org/10.1016/j.jamcollsurg.2018.12.017
https://doi.org/10.1016/j.soard.2015.08.512
https://doi.org/10.1001/jamasurg.2023.3654
https://doi.org/10.3390/jcm13195847
https://doi.org/10.4103/joacp.joacp_51_18
https://doi.org/10.1007/s40122-024-00619-0
https://doi.org/10.3390/biomedicines12040729
https://doi.org/10.1136/rapm-2024-105614
https://doi.org/10.1016/j.cpsurg.2023.101332
https://doi.org/10.1080/17581869.2024.2442292
https://doi.org/10.1186/s12874-022-01768-6

	加速康复外科(ERAS)理念下腹部手术多模式镇痛的研究进展
	摘  要
	关键词
	Research Progress on Multimodal Analgesia for Abdominal Surgery under the Concept of Enhanced Recovery after Surgery (ERAS)
	Abstract
	Keywords
	1. 引言
	2. ERAS理念下腹部手术镇痛的理论基础
	2.1. ERAS关键路径：术前、术中、术后全程优化原则
	2.2. 疼痛应激与术后恢复：分子机制与临床转归关联
	2.3. “低阿片化”与“去阿片化”镇痛策略的提出与循证依据

	3. 多模式镇痛方案构成与循证评价
	3.1. 药物模块
	3.1.1. NSAIDs/对乙酰氨基酚
	3.1.2. 阿片类：低剂量与风险防控
	3.1.3. 静脉利多卡因
	3.1.4. 氯胺酮、镁剂、加巴喷丁类

	3.2. 区域阻滞/局部技术
	3.2.1. 硬膜外镇痛(TEA)
	3.2.2. 腹横肌平面阻滞(TAP)
	3.2.3. 切口/伤口局部浸润与脂质体布比卡因

	3.3. 非药物辅助
	3.3.1. 预防性镇痛与术前健康教育
	3.3.2. 早期活动、胃肠功能恢复与镇痛协同


	4. 不同腹部手术场景下的MMA实践
	4.1. 结直肠手术：ERAS标配方案与最新RCT
	4.2. 肝、胆、胰手术：凝血障碍患者PCEA替代策略
	4.3. 胃切除术：静脉对乙酰氨基酚与利多卡因联合效应
	4.4. 腹壁疝修补术：TAP 阻滞优于硬膜外镇痛的新证据
	4.5. 急诊/老年/肥胖等特殊人群：个体化镇痛与风险评估

	5. 临床结局与卫生经济学评价
	5.1. 疼痛评分、阿片用量及不良反应比较
	5.2. 住院时间、并发症与再入院率变化
	5.3. 成本–效果分析与医保支付视角下的价值

	6. 存在问题与研究空白
	6.1. 方案标准化不足：药物组合、时机与剂量差异大
	6.2. 特殊人群(儿童、老年、肝衰)高质量研究缺乏
	6.3. 基因检测/AI个体化镇痛尚难普及
	6.4. 长期慢性疼痛与过渡性镇痛服务缺失

	7. 未来研究方向
	7.1. 建立腹部手术MMA标准化路径：多学科共识与更新机制
	7.2. 精准医学：药物基因组学在围术期镇痛中的应用
	7.3. 新型长效局麻药、非阿片靶点药物与数字疗法研发
	7.4. 大数据与真实世界研究：验证ERAS镇痛策略的外部有效性

	8. 结论
	参考文献

