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Abstract

Enhanced recovery after surgery (ERAS) pathways are now implemented worldwide with strong
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evidence that adhesion to such protocol reduces medical complications, costs, hospital stay and
promotes patient. Pancreaticoduodenectomy (PD), as one of the more complicated general sur-
gery procedures, has problems such as high postoperative complications and mortality, and the
quality of life and long-term efficacy of patients are not ideal. , ERAS concept and path are not
widely applied in the field of pancreatic surgery, and the quantity and quality of related research
are very limited, which leads to clinical recognition and acceptance of accelerated rehabilitation
surgery in pancreaticoduodenectomy, especially whether it is feasible or not. Several key issues
such as preoperative nutritional support, postoperative nasogastric tube and abdominal drainage
tube removal timing, and postoperative somatostatin use are controversial, making a small num-
ber of patients fail after pancreaticoduodenectomy. Can benefit from the ERAS project. According
to the characteristics of PD, this article elaborates on the application progress of ERAS in PD from
three levels of preoperative intervention, intraoperative and postoperative management.
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1. 518

hnig BE & 4Bl (enhanced recovery after surgery, ERAS) & — ML kML 2L T AR 3
HJj%. ERAS MEEH @A FARK S, 4R EMIIGERE S, BB IR, [RERER
I B R HEAR S E (1] hnid BE R AMRHE ST 1007 E4 B kAR, BEE I B S AMRHEE A £ E
MRRE, HEESEWIMNE BRG0P RS IAe B Pul R & J ) iz 852 [2]. 2012 4, AMRISRGIRE
(ERAS)Hh2 ik + —F8 A VISR AR K s 7 RSt fe it 7 & 4e 5, KR T EN T =18 vk
AR(PD)FEFT. B/, HWIFEY] ERAS JENIFE PD AR5 WE 7 BA REMRS, IF Bk H AR — Bk
AU FE ARG R UE 52 73X — £[3].

T, JE 38 B D)oK (pancreaticoduodenectomy, PD)J 2 TA F VA ¥ i A0 i A5 FRljee (0 35 4
AR, RRAEREFR, REERN K, RFEEMIETEE . H TR A E R R 1
AT, PD RS BRE AR BRI, IR, IEBEE. FUBEEE. RS, MR, BHE
TIEIRAE, AR IEE S RORE R AE AT R B R . B BT R R HEE, I 40 4E P PD HITRAEZ1G 2
BEITGE, 1970 X PD 1 FEI AR B IER FiE 25%, 1 H AT/E S A BRAR F O SE R B H <2% [4].
AR I RRE AT 40%, FELIEE. BHETREG N, EKEFREN N, ¥indbH, H
Zfa A [A]. Wk PD ARG AE, IR R AR S RE SR A IR AR A AR ST e A g e D SR )
ASCERRT PD 1R, MRFTFTI. AP FIAR S5 B = A2 4 AR ERAS 7E PD RN & o

2. ERAS FEE+ 15 VIR AR PRI
2.1. RETFH

1) ARETEH IR BV EF AR EZ LIRS, RFREHZER WIBR, B, deEbl
GFBL MR TTES N G T0 FARKE N BT 0BG T, XA BT AR B 3L & I L pom
I T/, G20 AT AR BRI U (AR H0 o TR/ A IO B SOROC BE 2 A 7 1, IR
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WA R AR @A S, MO TAREVAMPGERES, Wi Bt F AR AR CHES, [FH
I BT 51 ERAS $5 it .

2) RATE TR PD BHANNEFEAAEE TR RIS X B IR RIEH T PD AR5 [ &0 2
FZET-3 . He T RpnT B AR E IR, BT 5% O UF B A 6 S5 35 00 R F-[5], 1 K 22 250 et
PR S R B SRR (6] Xt T ORATAN R B IR B, EIEEE R TR AR B A
EIRRIL . EFRT (AN PN IR 8 B HERE A T RIEAT E R PRI E B TR B, Xk
TFHUEE 2 FEARERIN[7] [8]. (HRAIAUE L AR E 7% 3L FF l LABRAR I RAE 1R 4 % [9].

£ 2017 4F ESPEN S #E47 1) 35 WIFEALN HUgah, WA —IURLE 2004 FF[8] 2 fa K& M. XTAR
0l R B TR E AR B, DN A B EaE i AT R B IR MG 2@e, A4S
s E FE[10]. BRI ERAS FaF AU+ 48 VIR AR AR FTH RN & 755 ke, HX TEEERAR
(1) B35 25 IR AG T SR I 8 75 7 R [11]

3) THBHTEN HPTE 25 HEHkiE, PD ARJgG SSI FIRERA 7%~17% [12] [13] [14], EHM T {EFEHT
6] FENBE 2 AL 2 H - PD B35 1 SSI R B FARG R P AR5 JeA 0%, JCH R ARHTIHE 51 i (PBD)
JEIESE . PBD & SSI Moz faf M, SHEE 2 A6, — DN R H, 3 PBD M 1 sk
HIRE 1 AR 2R [15] o BT AR A P 7 25 IE T ¥ G R0 A 25 vl TR R BT IETE 51 EAS 51 i 3% PD R 518
Jis TG I RORE[16], Fedls BRI FE s s T S 70 i, i EL BT B 254 A RS LTI B R 1 /N, an S
PR BB 25, NLAE T RG0S 24 /NN A A 78 T AR AR P 47 3~4 /N 38— s &
BRI F5 e 8 IAE PD 11 BBl ARS8 5 AR B = Ak B &R [17].

4) RFTARE G : AR FTIEIE 515 ARG HAORE I INAR G, ELHE 35 L A% G il R 36 n, (H
ARECMFET % ST ARATMIERL AL T 250 umol/L (52, ERAS f5 R AN HER % HUMCE IBIE 51 . 4>
1 1500 1] PD, Verona M52 2 AHIE 51 A S5 A B0 E Z I RREFIET 3R, AHJEF AR YL (SSI) 5
m[18]. PR, BRAETREEUE, 75 A H R ik S iR E 510

5) RATHiE#ES: — Xt 5800 4 B # ¥ meta /MR, TERRHISE B F AR ATEAT WM 8 1 5 %
Bk, HETR SR AN EMI, B2 & R A5 DA E[19]. FUMZIE T % (MBP) ] #E S
FUBE R A BKFIRR . FARTR A, Rl xR . — Tl Lavu [20]%5450 5 14 [ M AF 72 75
PD B HHATHUMNE B M AR B 28, ARG M 1 DRSS R A R T A%
b L, FREGFHFAHERE PD AT AT H U i 18 e %

6) AHTEE AR E VAT H A U R A TR BT — R A1 5 8 5 8 5 BRI AR B
5%, T H 2 BUBE SR B 1) B RS I AR BRI A 2 RO A Y A T R . AR, G R 2E
BLRERSEMPIMAREAE, IR G HRRER R AE21] W RAEMREERT 2~3 /MR & Sk
GVRCRE, T D YU, R RGBT R R A RE [ R [18]. AR FT R ABRIKAL
EVI0 B B A R, AR IR A A TR AU SRR, T IR G DR R ) A £ T 5 0 R TR
FERA[22]. ARBIBKA BT AR T ARG B0 K i (PONV) B & A2 R T A BAMY IE R . ek
DR 22 (0 5 H FORERE B PR P 22005 A0 1 AR R T 25 B ] IR D [ AR 2R 6 /NI, AR A £ 2 /i S

2.2. RpETE

1) BERARMRIR: AR I ARE T PABT G g ge, Hm. ORFS . AR, WML R . BRI S
WAL I TR AAE SRR . ARG SO O IR ER T 36°C), X2 K fE i 2 B AR I @I VE I, N
S5EHRKF AR PD)IERAE R AR E A R, MR RAT eSS BULE WS fl 6% J152 307, g in
SR G DGR 5 R YE[ 23]
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XF PD EAMERKTFAR, FARKENC, QA MM, NiZ@fRi. i i m g
T36°C, NAERREES T AT EANINR . AR N ARER I TS THE R A B8, FRiR4ERF7E 36°C LA L.

2) R RAYERs 117 PD 2% W] WL i 4= B BRI 25 W) 51 s 3 kAR L s, 1 L SEA A T A 1)
AN 2 ()R M2 N EX L5, S BOEE S B M IE R EEEA L, W SBOE ™IRO, R, A
NI 22 BB T RE SRS i /K koM i ) B K 3G I, 3K e S BT E K I RCAE o OB R AR ) AT
17, A AR O A R AL I T REAH UL G, AT I8 S i 75 AN e A i B [ 1] 10X TR+ 6
DIBRA I 5 ZEA] e AR HE B ANBUT 58, SIS, (R FRAR R JE RIS, R “ H bs 3 i iAIE
SRS I B T ARG 25, AT IE Sl K, PRAIEM) 6 AR 1k 2 AR 5 I I 9 R A

2.3. RIGEE

1) I e e 2E 0 T AR AR JE A2 R TR JG SE T B R B R IR 2 —, £ 3-8%11) PD 35 K B N TR FR Ik
T R(DVT) [24]. PD J& A Ja IR ER ik MR T DV T) R filiAR ZE (PE) HO Bk ST G 6 IR 2 o A5 1IE 45 2% I #E e 509%
AR 28 R ARG —AH, @IAE PD J5—/ A H 259 ke B k> DVT R AEZ, A ZAE
ARJG—FEF[25]. FEWCR 5 gkl N R 5T FF R BUBE e S AU TS5 46 it 25 D7) ) 26 1 8 1 3 e
FEFERR I RS SO0 T, B R T I R 2 B v P IKiE s A k.

2) RJFEFRCFHOYT W 7 Son R NG E R R A BE A EEH, Rl T A4y
B i se B 08 70, B4 N E AT, @UCR G MINE R HINE TR T2 R
BiasT AR EKIARN AN RS EE, TUFERATHEYAERETHRTE. ERAS T8/ HAHEIRREH &
B8 A NG v a AR, BT ARG IR KR w8, (R TERA . HEHX
LEJE ), A RANFE IR ARCE AN R DA SR 5 SRS, WU N AR S S TR B R IR TR AR
JERFER MBI 7 R ARG NARYE B S 32 1 v IR IR, A2 MRS FRRGL
VAL, RN TEFRE N —FAME I E R B R . B 1L N IR % .

3) ARG AR ERIE: BN, ERINE A SSRUTjm NI, FEHH
JRRRA 73 b ThRE, M BEAR R IR T AR 5 Bk 1) R A2 2R [26] 0 S (19— 100 meta [27]0 HT L7 17 AMFFL 3L
2143 &3, Horb 1457 1 EAT PD, 686 il AT R B IFR AR K AR, 15 H ALK R KU mT LA
ARG HIRE, EARERKEFARIBET: 2. HEflh, TR WEHE. L& R
DAL P B8 ANHE A R AR KR .

4) PD ARJ5 & B ER RN LR H AT, — L) B VIR ST AR 838 1) meta 70 B30, dededt &
B RS TR R BT R, I D REEN, TR RS A DR B [28] . (R LS B E G B
WRANE, SIS ERFARFPIATK. Kbe. MR &RERING S, M AR Y& D
() — M ITIRAE NG T AR P RORAN & . RJG4ERR 8 B B0 E ARSI T RAOR, WA 5B & ik
BB, YGRS 78 VR AR IR BE AT R, AR Tm AN R .

5) PD A JiE Mgl 51 Ak bR B LB A i 51 A X PD TG R ¥ & EZRIER, T DLR IR B 5]
TR T AR JE W& e L BRI AR, 2 PRI S5 J R ACE R AL T 2 1) B B RA0& AT . AR
WA F 51RCE R G, 2 RE VIR S RSCE A S SEE TS, S2hr B R AR BN % .
FR, —IH 137 4 PD S MBEHLM BREE BoR, 7EFTH PD B3 rpBUH AR B (IR . M
MRAEFRET R, FEICTFM 3% INF] 12%, %6780 K byl 45 29]

ITAERPEE ERAS BLSHE T L ATR T S MABIRN , PD A Ja 5 AR BR 51 & e AE A HLAR T ek
PR T ARJE S 1R 51 RE R B (DFA) BUIR(DFAL)#Z /R JE IR, Xf 1 DFAL < 1000 U/L (8%,
FHRGAZ T HUY . DFAL > 1200 U/L A2 Rk A= B 24845 . DFA3 5 DFAL AHLEL T F£<50% 1) % /2
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I 4311 5 98 15 A 24 A 0 ) 76 B8 DR 26 [30]. DFAL 1T BLE BB 5 310114 Ay i JXUKG 2 AU RS 401
T FE VE R B R A R W, 9628 I e PR 1 1 B T A R B — Bh e A IR SRmg, A R I BRE 2. B
TR E . A B R R B 2R, LT e 3

3. &5

ERAS HI sl DAL LA A RIUSIESE, AZRIRAIAIRMIUESE | ERAS 1ERIR T AP RINE, By
CIRD VARG IFRAE . A TAEBER AT S o (ESRAZRR A LAY R BRYE, By H TR 2 BT 3R 1
RS ELAE [ L T T AAR R B B RE AL Rt ARBAE, Xt PD JilifT ERAS J7 S HIE A AT REM,
[ of £ BEAT AU RE PR BRSBTS R AT SEBR I, T AN F R 0 A/E PD FARETS EWATgEAR, Frf
R FEURZ R B, EFRZE R RE AR SRR 25 R . ARRILZXT PD J5 ¥ ERAS Jr gt
ATRENLZ AR, 75 34T Hh %A R B A RN (4 A AR A AL e, I e vexd s s
A TR AT VELAPRAG,  ARIE LA R R IESE 9T ERAS 755, fEJRIEEE 5 S FAIT R Z bl
PREFETT, ZIANZJ7 T AIRAT kg, S “ BLUEE urL” , KRB 4l s o I Elin Bk, DUE B %
KRk o

SE

[1] Kehlet, H. (2009) Multimodal Approach to Postoperative Recovery. Current Opinion in Critical Care, 15, 355-358.
https://doi.org/10.1097/MCC.0b013e32832fbbe7

[2] Malviya, A, et al. (2011) Enhanced Recovery Program for Hip and Knee Replacement Reduces Death Rate. Acta Or-
thopaedica, 82, 577-581. https://doi.org/10.3109/17453674.2011.618911

[3] Takagi, K., et al. (2019) Effect of an Enhanced Recovery after Surgery Protocol in Patients Undergoing Pancreatico-
duodenectomy: A Randomized Controlled Trial. Clinical Nutrition, 38, 174-181.
https://doi.org/10.1016/j.cInu.2018.01.002

[4] Cameron, J.L. and He, J. (2015) Two Thousand Consecutive Pancreaticoduodenectomies. Journal of the American
College of Surgeons, 220, 530-536. https://doi.org/10.1016/j.jamcollsurg.2014.12.031

[5] Aahlin, E.K,, et al. (2015) Risk Factors, Complications and Survival after Upper Abdominal Surgery: A Prospective
Cohort Study. BMC Surgery, 15, 83. https://doi.org/10.1186/s12893-015-0069-2

[6] Olson, S.H., et al. (2016) Weight Loss, Diabetes, Fatigue, and Depression Preceding Pancreatic Cancer. Pancreas, 45,
986-991. https://doi.org/10.1097/MPA.0000000000000590

[71 Weimann, A., et al. (2006) ESPEN Guidelines on Enteral Nutrition: Surgery Including Organ Transplantation. Clinical
Nutrition, 25, 224-244. https://doi.org/10.1016/j.clnu.2006.01.015

[8] Weimann, A., etal. (2017) ESPEN Guideline: Clinical Nutrition in Surgery. Clinical Nutrition, 36, 623-650.
https://doi.org/10.1016/j.cInu.2017.02.013

[9] Lassen, K., Hoye, A. and Myrmel, T. (2012) Randomised Trials in Surgery: The Burden of Evidence. Reviews on Re-
cent Clinical Trials, 7, 244-248. https://doi.org/10.2174/157488712802281402

[10] Melloul, E., et al. (2020) Guidelines for Perioperative Care for Pancreatoduodenectomy: Enhanced Recovery after
Surgery (ERAS) Recommendations 2019. World Journal of Surgery, 44, 2056-2084.
https://doi.org/10.1007/s00268-020-05462-w

[11] Lassen, K., et al. (2012) Guidelines for Perioperative Care for Pancreaticoduodenectomy: Enhanced Recovery after
Surgery (ERAS®) Society Recommendations. Clinical Nutrition, 31, 817-830.
https://doi.org/10.1016/j.cInu.2012.08.011

[12] Kent, T.S., etal. (2013) The Burden of Infection for Elective Pancreatic Resections. Surgery, 153, 86-94.
https://doi.org/10.1016/j.surg.2012.03.026

[13] Winter, J.M., et al. (2006) 1423 Pancreaticoduodenectomies for Pancreatic Cancer: A Single-Institution Experience.
Journal of Gastrointestinal Surgery, 10, 1199-1210. https://doi.org/10.1016/j.gassur.2006.08.018

[14] Fernandez-del Castillo, C., et al. (2012) Evolution of the Whipple Procedure at the Massachusetts General Hospital.
Surgery, 152, S56-S63. https://doi.org/10.1016/j.surg.2012.05.022

[15] van der Gaag, N.A., et al. (2010) Preoperative Biliary Drainage for Pancreatic Head Tumours: More Complications.

DOI: 10.12677/hjs.2021.102004 24 HAE


https://doi.org/10.12677/hjs.2021.102004
https://doi.org/10.1097/MCC.0b013e32832fbbe7
https://doi.org/10.3109/17453674.2011.618911
https://doi.org/10.1016/j.clnu.2018.01.002
https://doi.org/10.1016/j.jamcollsurg.2014.12.031
https://doi.org/10.1186/s12893-015-0069-2
https://doi.org/10.1097/MPA.0000000000000590
https://doi.org/10.1016/j.clnu.2006.01.015
https://doi.org/10.1016/j.clnu.2017.02.013
https://doi.org/10.2174/157488712802281402
https://doi.org/10.1007/s00268-020-05462-w
https://doi.org/10.1016/j.clnu.2012.08.011
https://doi.org/10.1016/j.surg.2012.03.026
https://doi.org/10.1016/j.gassur.2006.08.018
https://doi.org/10.1016/j.surg.2012.05.022

[16]

[17]
(18]

[19]
[20]
[21]
[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

Nederlands tijdschrift voor geneeskunde, 154, A1883.

Gavazzi, F., et al. (2016) Role of Preoperative Biliary Stents, Bile Contamination and Antibiotic Prophylaxis in Sur-
gical Site Infections after Pancreaticoduodenectomy. BMC Gastroenterology, 16, 43.
https://doi.org/10.1186/s12876-016-0460-1

Bassetti, M., et al. (2015) Antimicrobial Prophylaxis in Minor and Major Surgery. Minerva Anestesiologica, 81, 76-91.

De Pastena, M., et al. (2018) Impact of Preoperative Biliary Drainage on Postoperative Outcome after Pancreaticodu-
odenectomy: An Analysis of 1500 Consecutive Cases. Digestive Endoscopy, 30, 777-784.
https://doi.org/10.1111/den.13221

Koller, S.E., et al. (2018) Comparative Effectiveness and Risks of Bowel Preparation before Elective Colorectal Sur-
gery. Annals of Surgery, 267, 734-742. https://doi.org/10.1097/SLA.0000000000002159

Lavu, H., et al. (2010) Preoperative Mechanical Bowel Preparation Does Not Offer a Benefit for Patients Who Under-
go Pancreaticoduodenectomy. Surgery, 148, 278-284. https://doi.org/10.1016/j.surg.2010.03.012

Smith, 1., et al. (2011) Perioperative Fasting in Adults and Children: Guidelines from the European Society of Anaes-
thesiology. European Journal of Anaesthesiology, 28, 556-569. https://doi.org/10.1097/EJA.0b013e3283495bal

Ljungquvist, O. (2005) To Fast or Not to Fast before Surgical Stress. Nutrition, 21, 885-886.
https://doi.org/10.1016/j.nut.2005.02.001

Kurz, A., Sessler, D.I. and Lenhardt, R. (1996) Perioperative Normothermia to Reduce the Incidence of Surgic-
al-Wound Infection and Shorten Hospitalization. Study of Wound Infection and Temperature Group. The New England
Journal of Medicine, 334, 1209-1215. https://doi.org/10.1056/NEJM199605093341901

Capretti, G., et al. (2020) Enhanced Recovery after Pancreatic Surgery Does One Size Really Fit All? A Clinical Score
to Predict the Failure of an Enhanced Recovery Protocol after Pancreaticoduodenectomy. World Journal of Surgery, 44,
3600-3606. https://doi.org/10.1007/500268-020-05693-x

Vedovati, M.C., et al. (2014) A Randomized Study on 1-Week versus 4-Week Prophylaxis for Venous Thromboem-
bolism after Laparoscopic Surgery for Colorectal Cancer. Annals of Surgery, 259, 665-669.
https://doi.org/10.1097/SLA.0000000000000340

Windsor, J.A. (2004) Octreotide in the Prevention of Intra-Abdominal Complications Following Elective Pancreatic
Resection: A Prospective, Multicenter Randomized Controlled Trial. JAMA Surgery, 139, 288-294.
https://doi.org/10.1001/archsurg.139.3.295

Koti, R.S., et al. (2010) Meta-Analysis of Randomized Controlled Trials on the Effectiveness of Somatostatin Analo-
gues for Pancreatic Surgery: A Cochrane Review. HPB (Oxford), 12, 155-165.
https://doi.org/10.1111/j.1477-2574.2010.00157.x

Vermeulen, H., et al. (2006) Nasogastric Intubation after Abdominal Surgery: A Meta-Analysis of Recent Literature.
Archives of Surgery, 141, 307-314. https://doi.org/10.1001/archsurg.141.3.307

Van Buren, G., et al. (2014) A Randomized Prospective Multicenter Trial of Pancreaticoduodenectomy with and
without Routine Intraperitoneal Drainage. Annals of Surgery, 259, 605-612.
https://doi.org/10.1097/SLA.0000000000000460

Partelli, S., et al. (2014) Evaluation of a Predictive Model for Pancreatic Fistula Based on Amylase Value in Drains af-
ter Pancreatic Resection. The American Journal of Surgery, 208, 634-639.
https://doi.org/10.1016/j.amjsurg.2014.03.011

DOI: 10.12677/hjs.2021.102004 25 HAE


https://doi.org/10.12677/hjs.2021.102004
https://doi.org/10.1186/s12876-016-0460-1
https://doi.org/10.1111/den.13221
https://doi.org/10.1097/SLA.0000000000002159
https://doi.org/10.1016/j.surg.2010.03.012
https://doi.org/10.1097/EJA.0b013e3283495ba1
https://doi.org/10.1016/j.nut.2005.02.001
https://doi.org/10.1056/NEJM199605093341901
https://doi.org/10.1007/s00268-020-05693-x
https://doi.org/10.1097/SLA.0000000000000340
https://doi.org/10.1001/archsurg.139.3.295
https://doi.org/10.1111/j.1477-2574.2010.00157.x
https://doi.org/10.1001/archsurg.141.3.307
https://doi.org/10.1097/SLA.0000000000000460
https://doi.org/10.1016/j.amjsurg.2014.03.011

	加速康复外科在胰十二指肠切除术中的应用
	摘  要
	关键词
	Application of Enhanced Recovery After Surgery in Pancreaticoduodenectomy
	Abstract
	Keywords
	1. 引言
	2. ERAS在胰十二指肠切除术中的应用
	2.1. 术前干预
	2.2. 术中管理
	2.3. 术后管理

	3. 结语
	参考文献

