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MaHKkpeaToayopeHanbHas pesekuus (MAP) asnseTca ogHoOW U3 HaMbonee CNOXKHbIX onepauuii B abAOMUHANLHOWM XMPYPIvK, XapaKTepusytoleica
BbICOKMM PUCKOM MOCNEONEPALMOHHbIX OC/IOKHEHWUN U AIMTENbHOW rocnuTanusaumeit. KoHuenuua yCKopeHHOro BOCCTaHOBAEHMA NOC/Ie onepaumm
(ERAS) npesnaraet MybTUMOZA/bHbIV NMOAXOA K MEPUONEePaLMOHHOMY BEEHUIO NALMEHTOB, HaNPaBAEHHbIM Ha CHUMKEHME XMPYPruyeckoro cTpecca
1 yCKOpeHue peabuautaumu.

HacToAwwmit 0630p BbINONHEH B COOTBETCTBUM C MPUHLMNAMM CUCTEMATUYECKOTO aHaIU3a INTepaTypbl: NPOU3BEAEH NOUCK NybanKauwmii 3a 2014-2024
rr. 8 6a3ax gaHHbIXx PubMed, Scopus u elibrary ¢ ncnonbsoBaHuem KatoueBbix cnoB «ERAS», «naHKpeaToAyofeHaNbHAnA Pe3eKLUMA», KYCKOPEHHOe
BoccTaHoBneHue, «fast-track». BK/toueHbl OpUrMHanbHble UCCAe[0BaHUA, MeTa-aHaIU3bl U KIMHUYECKUE PEKOMEHAALMM; UCKNIOYEHbI KTMHUYECKUE
Cy4an 1 HepeLeH3Mpyemble UCTOUHUKMN.

MNpumeHeHne ERAS-npoTokonos npu MNP NpuBOAUT K COKPALLEHUIO YACTOTbl OCJIOKHEHUN, YMEHBLIEHWIO CPOKOB FOCMUTaNN3aLIMK U CHUXKEHWIO Y-
HaHCOBbIX 3aTpaT 6e3 yBennYeHUA pUCKa NeTaslbHbIX UCXOA0B. KntoueBble 31eMeHTbI MPOTOKOA BKAKOYAKOT paHHee BO30OHOBAEHME NUTAHWA, afek-
BaTHOE My/NbTUMOAA/IbHOE 06e360/11BaHMe, BbICTPYI0 MOBMAKU3ALMIO, ONTUMM3ALMIO MHPY3MOHHO Tepanum 1 NPodUNAKTUKY TPOMB0IMBONNYECKNX
N UHOEKLMOHHBIX OCNOXHEHMI. HecmoTpA Ha AoKa3aHHY0 3bdeKTUBHOCTb, ycnelwHoe BHegpeHne ERAS TpebyeT MynbTUANCLMNAMHAPHOO NOAX0AQ
¥ afjanTauuy K MHAMBUAYaNbHbIM 0COBEHHOCTAM NaLmeHTa. byayLive nccnesoBaHUs [OMKHBI 6bITb HAaNpPaBaeHbl HAa YTOYHEHWE ONTUMA/IbHbIX KOM-
NOHEHTOB NPOTOKO/A, BbiiBNeHWe $aKTOPOB pucka HeadbdekTuBHOCTU ERAS 1 pa3paboTKy NepcoHaNM3MPOBAHHbIX CTPATernil BeAeHUA NaLMeHToB
nocne NAP. Kpome Toro, akTyasibHbIM HanpasaeHWEM ABAACTCA U3yYeHUe OTAANEHHbBIX MCXOA0B, BKNIOYAA KaYeCTBO XMU3HU NaLMEHTOB Nocae Xupyp-
rMYecKoro BMeLlaTeNnbeTBa.

KntoueBble cnosa: naHkpeamodyodeHasnbHasA pe3eKyus, ycKopeHHoe soccmaHossneHue, ERAS, fast-track xupypaus, nocneonepayuoHHbIe OCIOHHEHU.
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Pancreaticoduodenectomy (PD) is one of the most complex surgeries in abdominal surgery, associated with a high risk of postoperative complications
and prolonged hospital stays. The concept of Enhanced Recovery After Surgery (ERAS) provides a multimodal approach to perioperative patient
management, aiming to reduce surgical stress and accelerate rehabilitation.

This review was conducted following the principles of a systematic literature review. We searched for publications from 2014 to 2024 in the PubMed,
Scopus, and eLibrary databases using the keywords "ERAS", "pancreaticoduodenectomy", "enhanced recovery", and "fast-track". We included original
articles, meta-analyses, and clinical guidelines; clinical cases and non-peer-reviewed publications were excluded.

The application of ERAS protocols in PD has been shown to reduce the incidence of complications, shorten hospital stays, and lower financial costs
without increasing mortality risk. Key components of the ERAS protocol include early enteral nutrition, multimodal analgesia, early mobilization, and
optimized fluid management and prophylaxis of thromboembolism and infections. Despite its proven effectiveness, the successful implementation
of ERAS requires a multidisciplinary approach and tailoring to each patient's characteristics. Future research should focus on refining the optimal
components of the protocol, identifying risk factors for ERAS failure, and developing personalized patient management strategies after PD. Additionally,
studying long-term outcomes, including post-surgery quality of life, is an important area for further investigation.
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BBEAEHUE

MaHKpeaToayogeHanbHaa  pesekuua  (MAP)  octaéres
OAHMM W3 CaMbIX CNOMHbIX BMELIATeNbCTB B abgoMMHANbHOM
XMpYprun. 3Ta oOnepauma acCcoLMMpPYeTcs C BbICOKOM YacToTow
NMOC/NIEONEPALMOHHBIX  OC/IOKHEHUIA U NPOAOIKUTENbHBIM
nepuogoMm peabwnauTauuu, YTO YBE/JIMUYMBAET TOCMUTA/IbHbIE
CPOKM W pacxodbl. B nocneaHve pecatunetya B XuMpyprum
AKTMBHO BHeAPAETCA KOHLEeMNUMA YCKOPEHHOro BOCCTAHOBNEHMUA
nocne onepaumm — Enhanced Recovery After Surgery (ERAS), nau
«fast-track» xupyprusa [1]. M3HauyanbHo npeanoxkeHHas Kehlet
H, Wilmore DW ans KonopekTasbHbIX Onepauuii, nporpamma
ERAS npeacTtaBnseTr coboii  MynbTUMOAANbHbIA  Moaxod, K
nepuonepaumoHHOMY BeAEeHWIO MaLMEHTOB, HanpaB/eHHbIN Ha
CHUMEHWe XMPYPruyecKkoro CTpecca u yCKopeHue Bbi3g0pOBAeHUA
[2]. MNpumeHeHune ERAS-npoTOK0/108, OCHOBAHHbIX Ha
[OKasaTeNbHOM  mMeguuuHe,  MPOAEMOHCTPUPOBAZO  CBOKO
30PEKTUBHOCTb B COKPALLEHWMM  YaCTOTbl  OC/IOMKHEHUM,
OMTENbHOCTU  TOCMMTanu3aumMm M GUHAHCOBbLIX 3aTpaT npu
pas/IMYHbIX BWOAX OMNEpaTMBHbIX BMmellaTenbcts. Kpome Toro,
B COBPEMEHHbIX WCCNefoBaHMAX MNOAYEPKMBAETCA BAXKHOCTb
OLEHKM KayecTBa *KM3HW MAUMEHTOB B MNOC/AEONepaLmoHHOM
nepuoae: yCKopeHHoe BOCCTAaHOB/IEHWE JONKHO COMPOBOXKAATLCA
yAyYLEeHUEeM AO0NFOCPOYHOTO CaMOYYBCTBUA U GYHKLMOHANbHOIO
cTaTyca 60nbHbIX [1, 3].

Ona NAP koHuenuus ERAS ocobeHHO aKTyanbHa, BBMAY
TAYKECTM 3TOr0 BMELLATeNIbCTBA U PUCKA OCNOXKHEHWM, TaKMX Kak
NnaHKpeaTnyeckaa oUCTyNa, 3a4epiKKa OMOPONKHEHWUA KenyaKa
M MHOEKUMOHHble cobbiThA. [epBble  CTAHAAPTM30BaHHbIE
pekomeHgaumm ERAS pna naHKpeaTUyecKkoin xupyprum Obiam
onybnukosaHbl B 2012 roay. Bnocneactsumu, C HaKomneHMem
HOBbIX [aHHbIX, MNOABMAMCL OOHOBNEHHbIE PYKOBOACTBA, B
YyacTHOCTM pekomeHaaumm ERAS Society 2019 roga ans NAP [1].

[oKkasaHo, 4To cobntogeHue npotokona ERAS npusoaut K
CHUXKEHMIO YacCTOTbl OCNOMKHEHWUW, YMEHbLLUEHUIO AAUTENbHOCTU
npebbiBaHWA NaUMeHTa B CTALMOHAPE U COKPALLEHUIO PacXomoB
6e3 yBennyeHWs pucka seTanbHbIX Ucxomos [3]. Tem He meHee,
BHegpeHne ERAS TpebyeT MynbTUAMCUMNAMHAPHOIO NOAXo4a M
y4€Ta MHAMBUAYaNbHbIX GaKTOPOB NaLMEHTa.

LIENb OB30PA

MpeacTaBUTb  COBPEMEHHble  acneKkTbl  Nporpammbl
YCKOPEHHOTO BOCCTaHOB/EHWA NauueHToB nocne MAP, 0606wwus
[JaHHble NUTepaTypbl MOCNEAHUX NIET O KAOYEBLIX KOMMOHEHTaX
fast-track npoTokona — HyTpUTMBHOW NoaaepkKe, 06e36011BaHNUY,
paHHe mobunmnsaumm, npodprUnakTUKE OCNOKHEHWN, COKPALLLEHNM
CPOKOB rOCNWUTANM3aLMN U ApYrvX 3nemeHTax. CTaTba BbINOJHEHA
B dopmaTe cucTemaTMyeckoro 063opa C aHaNM30M aKTyasIbHbIX
UCCNEA0BAHNI U KNMHUYECKMX PEKOMEHAALMNA.

BHEAPEHUE ERAS B
NAHKPEATOAYOLEHA/IbHOWU XUPYPTUU

Mocne nybnukaumm pekomeHgaumii ERAS 2012 ropga
ana NAOP 6bian npoBeaeHbl MHOTOYMCNAEHHbIE MCCNEA0BaHUA,
oueHuBatowme 3¢pdeKkTMBHOCTL fast-track noaxoaa B AaHHOM
obnactn. OgHMM U3 NepBbiX KPYMHbIX aHAaAW30B CTas MeTa-
aHanM3, nNpPOAEMOHCTpUpOBaBWMI 6e3onacHocTb ERAS npum
NaHKpeaTUYeCcKnX pPeseKUMAX M COKpalleHMe T[oCMUTa/bHOro
nepvoga [4]. Mocneayrowme paboTbl NOATBEPANUAN 3TU BbIBOAbI.

INTRODUCTION

Pancreaticoduodenectomy (PD), also known as the Whipple
procedure, remains one of the most complex procedures in
abdominal surgery. This operation is linked with a high rate of
postoperative complications and a prolonged recovery period, which
increases hospital stays and costs. In recent decades, the concept
of enhanced recovery after surgery (ERAS), or "fast-track" surgery,
has been widely adopted in surgical practice [1]. Initially proposed
by Kehlet H for colorectal surgery and later developed with Wilmore
DW, the ERAS program is a multimodal approach to perioperative
patient care aimed at reducing surgical stress and accelerating
recovery [2]. The use of evidence-based ERAS protocols has proven
effective in lowering complication rates, reducing hospital length
of stay, and decreasing financial costs across various surgical
procedures. Moreover, modern studies highlight the importance of
evaluating patients' quality of life during the postoperative period:
accelerated recovery should be accompanied by improvements in
long-term well-being and functional status of patients [1, 3].

For PD, the ERAS concept is especially pertinent due to
the severity of this operation and the risk of complications such
as pancreatic fistula, delayed gastric emptying, and infectious
complications. The first official ERAS guidelines for pancreatic
surgery were published in 2012. Since then, with the accumulation
of new data, updated guidelines have been released, including the
2019 ERAS Society guidelines for perioperative care in PD [1].

Adhering to the ERAS protocol has been shown to decrease
complication rates, shorten hospital stays, and lower costs without
increasing mortality risk [3]. However, implementing ERAS requires
a multidisciplinary approach and careful consideration of individual
patient factors.

PURPOSE OF THE REVIEW

This article presents key aspects of an accelerated recovery
program for patients following PD. It summarizes recent literature on
the essential components of a fast-track protocol, including nutrition
support, pain relief, early mobilization, prevention of complications,
reduced hospitalization, and other relevant factors. This systematic
review analyzes current research and clinical guidelines in this area.

IMPLEMENTATION OF ERAS IN
PANCREATODUODENAL SURGERY

Since the publication of the 2012 ERAS guidelines for PD,
numerous studies have evaluated the effectiveness of the fast-track
approach in this area. One of the earliest extensive analyses was a
meta-analysis that demonstrated the safety of ERAS for pancreatic
surgery and a reduction in hospital stays [4]. Subsequent studies
have confirmed these findings. In one retrospective study, the use of
an ERAS program for patients after PD was associated with improved
outcomes without increasing readmission rates [5]. Another
comparative study conducted in India showed that combining the PD
centralization into high-volume, specialized centers with fast-track
rehabilitation improves treatment outcomes [6].

In 2019, the results of the first RCT on ERAS in PD were
published. According to this RCT, the ERAS program significantly
reduces postoperative hospital stays and does not raise the risk
of complications or death. These findings are supported by a later
systematic review: a meta-analysis of 3 RCTs and 28 cohort studies
shows that ERAS in PD decreases hospital stays by an average of
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B ogHOM peTpoCneKTMBHOM  UCCNeAOBaHUM  MPUMEHeHue
ERAS-nporpammbl y nauueHTtos nocne [P accouumnpoBanocb
C  yAydweHuem  ucxogoB  6e3  yBeAMYeHMA  YacToTbl
MOBTOPHbIX rocnuTanusaumit [5]. B Apyrom cpaBHWUTE/IbHOM
uccnenoBaHuM, nposeféHHOM B MHaum, 6b110 NOKasaHo, 4TO
coyeTaHue ueHTpanusaumn MNAP (KOHUEHTpauuA onepauuin B
cneunanmsmpoBaHHom LUeHTpe) ¢ fast-track peabunutaumeit
NPUBOANT K YYYLLEHMWIO PE3Y/LTATOB fleyeHus [6].

B 2019 rogy 6blan onybanKoBaHbl pe3yabTaTbl MEPBOro
PaHAOMM3NPOBAHHOIO KOHTpoOAMpyemoro wuccnegosaHua (PKU),
noceAwéHHoro ERAS npwm MNAP. Mo gaHHbIM 3TOro PKU, nporpamma
ERAS pocTOBEPHO YyMEHbLIAET CPOK MOC/eonepaunoHHOro
npebbiBaHMA B CTaLUMOHape U He MOBBIWAET PUCK OCNOMHEHWUM
WAN CMEpPTHOCTU. DTV AaHHble coracytotcs ¢ bonee no3gHUM
cucTemaTMyeckum 0630pom: cornacHo MmeTa-aHanusy 3 PKU
M 28 KOropTHbIX WccnesoBaHuit, ERAS npu MAP cokpawaert
rocnuTanbHbIVi Nepuog, B cpeaHem Ha 3,15 AHA 1 cHUKaeT obLuyto
YacTOTy OCNOXHEeHWA Ha ~17% OTHOCMTENbHO CTaHAAPTHOro
BeAeHuA. Kpome TOro, 0TMeYEHO YMeHbLLIEHWE YacTOTbl 3a4EePHKU
OMOPOXKHEHUA XKeNyAKa (OTHOCUTENbHbIN PUCK ~0,77) U TEHAEHLMA
K CHVXKEHMIO NMOC/IeonepaLmoHHON eTanbHocTy [3].

OTAenbHOro  YNOMMHAHMA  3aC/yKMBAeT BOMPOC  Mpu-
BepKeHHocTM (compliance) npotokony ERAS. WccneposaHus
MOKa3bIBAOT, YTO 4Yem Bblle COBAOAEHME BCEX 3/1eMEHTOB
NPOrpammel, Tem Jy4lle UCXOApl, OCOBEHHO B YACTW COKpaLLeHus
CPOKOB TOCMWUTA/IN3aLMM U CHUXKEHUA OCNOXKHeHUn. OpHaKo
He BCe MaUMeHTbl OAMHAKOBO MOAXOAAT ANA CTaHAAPTHOro
fast-track: pag  ¢akTOpoOB puCKa MOXET nNpenAaTcTBOBaTb
ycnewHoi peannsaumu ERAS. Hanpumep, B 0gHOM U3 HegaBHO
NpoBeAEHHbIX UCCNeA0BAHNUIA BbIABNEHO, YTO Y MALMEHTOB CTapLue
70 NneT c BblparKEHHOW CapKOMeHWeNn, TAXKENOM CONyTCTBYHOLLEN
natonormeit (ASA Ill) U NNOTHOM MAPEHXVMMOW MOAKENyAo4YHOM
Kenesbl BEePOATHOCTb «Heyaaum» ERAS-npoToKona cywecTBeHHO

Bbiwwe [7].

Takum  6ONbHbIM  TpebyeTcA  OCOBEHHO  TLlaTe/bHas
MOAroTOBKa M MHAMBUAYAIM3NPOBAHHBIN NOAXOA,

METoAaonorua

Hactoawmit 0630p BbINOAHEH COMIACHO  MPUHLMNAM
cuctematnyeckoro  obsopa  AuTepatypbl.  MpoBeaéH  MoOMCcK

ny6ankaumii 3a nocnegHve 10 net (2014-2024) B MeXKAyHaPOAHbIX
6asax [AaHHbIX PubMed u Scopus, a TaKXe B POCCUACKMX
6ubnunorpaduyeckmx  pecypcax  elibrary.  Mcnonbsosanucb
KOMOMHALMM  K/OYeBbIX CNOB Ha aHMIMACKOM W PYCCKOM
asblkax: ERAS, enhanced recovery, fast-track, pancreaticoduo-
denectomy, naHKpeaToAyoAeHanbHaA pe3ekuus, YCKOpeHHoe
BOCCTAaHOB/NEHWE, YCKOPEeHHanA peabunutauma. B 063op BKAtoUEHbI
OpPUIrMHA/bHbIe UCCNef0BaHNA (PaHAOMM3NPOBAHHBIE UCTbITAHUA,
NPOCNEKTUBHbIE U PETPOCNEKTUBHbIE KOrOPTbl), MeTa-aHa/un3bl
W cUCTemaTmyeckne 0630pbl, a TaKKe aKTyasibHble KAWHUYECKUe
pekomeHgaumm, noceawérHHble ERAS npu NAP. Bbinn nckaoyeHbl
OOMHOYHbIE KAMHUYECKME CNy4au, [MCCEepTaLMOHHble paboTbl
6e3 nybnnKauuii B peLeH3npyemblX KypHanax, a TaKKe cTaTby,
aybnvpytolwme aaHHble 6onee KpynHbIX cCaef0BaHUA.

Mpu KPUTUYECKOM OLEHKe [aHHbIX YYMTbIBA/SIUCL pa3mep
BbIOOPKM, AM3aliH UCCNef0BaHUA, OAHOPOAHOCTb NMPUMEHAEMOTO
ERAS-npoTOKONA M COMOCTaBUMOCTb  KOHTPOJ/IbHbIX  Fpymm.
OcHOBHble MoKa3aTenn MHTepeca — YacToTa Noc/ieonepaumoHHbIX
OC/NIOXKHEHWI (B TOM umcne cneundUyeckux: NaHKpeaTU4ecKow
bucTynbl, 334EepKKM  OMOPOXKHEeHMA Kenyaka), 30-aHeBHas
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3.15 days and reduces the overall complication rate by about 17%
compared to conventional care. Additionally, there was a decrease
in delayed gastric emptying (relative risk approximately 0.77) and a
trend toward lower postoperative mortality [3].

Compliance with the ERAS protocol deserves special mention.
Research shows that better adherence to all program elements
leads to improved outcomes, especially shorter hospital stays
and fewer complications. However, not all patients benefit from
ERAS treatments; several risk factors can impede its successful
implementation. For example, a recent study found that patients
over 70 years old with severe sarcopenia, an American Society
of Anesthesiologists (ASA) score of 2lll, and dense pancreatic
parenchyma have a markedly higher risk of ERAS protocol failure [7].

Such patients require meticulous preparation and an
individualized approach.

METHODOLOGY

This review was conducted following the principles of a
systematic literature review. We searched for publications from
the past 10 years (2014-2024) in international databases such
as PubMed, Scopus, and elibrary. We utilized combinations of
keywords in both English and Russian, including: ERAS, enhanced
recovery, fast-track, pancreaticoduodenectomy, naHkpeatoayo-
[leHaNbHaA pe3eKLMsA, YCKOPEHHOE BOCCTAHOB/IEHWE, YCKOPEHHas
peabunutauma. The review included original studies (randomized
trials, prospective and retrospective cohorts), meta-analyses,
systematic reviews, and current clinical guidelines related to ERAS
for pancreaticoduodenectomy. We excluded single case reports,
dissertations not published in peer-reviewed journals, and articles
that duplicated data from larger studies.

For the critical data assessment, we considered sample size,
study design, homogeneity of the ERAS protocol, and comparability
of the control groups. The primary outcome measures included the
incidence of postoperative complications (such as pancreatic fistula
and delayed gastric emptying), 30-day mortality, length of hospital
stay, readmission rates, intraoperative blood loss, and perioperative
management parameters (including time to first mobilization and
the timing of enteral nutrition initiation).

RESULTS AND DISCUSSION

Nutritional support and dietary regimen

Traditionally, after PD, prolonged fasting and nasogastric
aspiration have been used to prevent gastric stasis. However,
modern data clearly show the benefits of early enteral nutrition.
Starting early food intake — within the first 24 hours after surgery
— has now become the established standard of care in ERAS and
does not increase complications. In fact, a fast-track feeding
protocol has been shown to reduce the incidence of delayed
gastric emptying. As a result, the fast-track group after PD showed
significantly lower rates of delayed gastric emptying than those
in the traditional postoperative management group [8]. A meta-
analysis also confirmed a roughly 28% reduction in the risk of
delayed gastric emptying in ERAS groups [9]. Preference is given to
oral or nasogastric (NG) tube enteral feeding; parenteral nutrition is
reserved for cases where enteral feeding is not possible. Additional
nutritional support includes prebiotic and immune support for
weakened patients, as well as protein supplements for patients
with severe weight loss. Preoperative screening for malnutrition
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NEeTaNbHOCTb, MNPOAO/IKUTENBHOCTL  FOCNUTANM3aLMKM, 4YacToTa
MOBTOPHbIX  rOCNWTanM3aumii, O06BEM  MHTPaoNepaLMOHHOM
KPOBOMOTEPM, a TaKKe NapameTpbl NeprMonepaLoHHOro BeAeHMS
(Bpems [0 MepBOM aKTUBM3ALMW, CPOKM Hayana 3HTEPASbHOrO
NUTaHWA U gp.).

PE3YNILTATbI U UX OBCYXOEHUE

HyTpuTUBHAA NoAAEPIKKA U NULLEBOW PEXUM

TpaguumoHHo nocne (AP npaKTUKOBanuUCb AnuTeNbHoe
rosofaHne W Ha3oracTpasbHaA acnupauma Ana NpodUNAKTUKK
ractpocrasza. OpfHako COBpPEMeHHble AaHHble OAHO3HA4HO
CBMAETENbCTBYIOT O MOAb3€ PAHHEro 3HTEPasbHOro MUTaHMA.
BkatoyeHne paHHero npuéma nuwy — yxe B nepsble 24 vaca
nocne onepauun — agnseTca crtaHgaptom ERAS u He npusogut
K YBE/NMYEHUIO OCNOMHEHWWA. HanpoTus, [0Ka3aHO CHWXKeHue
YaCTOTbl 3aEPXKKMU OMOPONKHEHUA XKenyaKa npu UCNoNb30BaHUK
fast-track npotokona nutaHus. Tak, B rpynne fast-track nocne
MAP uactoTa 3a4epKKM OMOPOMHEHWUA KenyaKa 3HauMTeNbHO
HWXe, YeM NPU TPAAMLMOHHOM MOC/e0nepaLMoHHOM BeAeHUN
[8]. OanH M3 NpoBeAEHHbIX MeTa-aHa/M30B TaKXKe NoaTBepAun
[OCTOBEPHOE CHUXKEHME PUCKA 3a,ePHKKN OMOPOXKHEHMS MKeyaKa
npmbamsntensHo Ha 28% B ERAS-rpynnax [9]. MpeanouteHune
OTAAETCA  NepopanbHOMYy WM 30HAOBOMY  3HTEpasbHOMY
NWTaHUIO; MapeHTepasbHOEe MUTaHWE UCMO/b3YeTCA  TOJIbKO
npu HEeBO3MOXKHOCTU TMOKPbITUA NOTPebHOCTEN 3HTepasnbHO.
[ononHUTeNbHbIM ~ KOMMNOHEHTOM  HYTPUTUBHOW  MOAAEPKKM
ABAAeTcA npebuoTMYECKoe NWUTaHME U UMMYHHOE NWUTaHWe
y ocnabneHHbIx naumeHToB, a Takke 6enkosble [06aBKM
npu BbIparkeHHOM feduumte maccbl Tena. BaxeH CKPUHWHT
MasIHyTpULMK (HEe4O0CTaTOMHOCTb NUTAHWS) 4O OMepauuun u, npu
HeobXoAMMOCTH, MpeaonepaLMoHHan HYTPUTUBHAA MOArOTOBKA
— Hanpumep, Ha3HayeHue 3a 7-14 aHel BbICOKOBENKOBOW AMETHI
naumeHTam c notepeit maccbl >15%. CornacHo nutepaTypHbIM
[OaHHbIM, Y MAUMEHTOB C TAXKENOMN noTepeli Beca (>15%) AonkHa
NpoBOAMUTLCA MPefoNnepaLlmoHHas HYTPUTUBHAA Tepanus, 4To
noATBepPKAEHO HaMBbICLUMM YPOBHEM AOKa3aTenbHocTu [10].

OTKa3z OT PYTWHbIX HA30racTpanbHbIX 30HAOB M paHHee
BO30OHOBNEHWE MpMéMa MWLM yAyyWaeT MepeHOCUMOCTb
MUTAHWUA, CHUMKAET PUCK ACMUPALMOHHBIX OCNONKHEHWUN W
cnocobeteyer 6onee  ObICTPOMY  BOCCTAHOBAEHUIO  PYHKUUM
KMWWEYHUKA. Bmecte ¢ Tem, OTMeYaeTcs OTCYTCTBME MO/b3bl
NpodUNAKTUYECKOW HaA30racTpanbHOM  AeKomnpeccun nocne
NanapOTOMHbIX OMepaLyiA, YTO HALLIO OTPAKEHUE B COBPEMEHHbIX
NPOTOKO/AX: Ha3oracTpanbHble TPyOKkM Nnbo He ycTaHaBaAMBaKOT
BOBCE, B0 yaanatoT B nepsble e cyTku [11]. AHanormuHo, paHHee
yLaneHne mMo4yeBoro Katetepa (yepes 24-48 yacos) cnocobcrsyer
bonee paHHEl MOBMAM3ALMM WU CHUNKEHWUIO pUCKa MHdEeKLun
MoueBbIX nyTeir. Takmm obpasom, cTpaTernyeckas HyTpUTMBHaA
noagepxka B ERAS-nporpamme ana MNMAP ocHoBaHa Ha npuHumMne
«paHblLUe yylwe» — MUHUMM3aLMA HeobBOCHOBAHHOIO roNoAaHNA
M MaKCMMaNnbHOE paHHee BOB/EYEHUE KeNyA0UYHO-KULLIEYHOTO
TpaKTa B pabory.

O6e360/MBaHMe M aHecTe3nonormyeckoe obecneyeHue

ApexkBaTHoe 06e360/1MBaHME — KpaeyrofibHbli  KameHb
ycnewHoro ERAS, Tak Kak 3$pdeKTMBHbIM KOHTpoNb 60M No3BoAAET
paHblle aKTUBU3MPOBATb MALMEHTA U CHUNKAET TOPMOHa/bHBbIN
CTpecc-oTBeT. Mpu BbINO/IHEHUU nap TPaANLMOHHO
MCNoNb30Basacb  3NWAypanbHas  aHanresus  (TopakanbHas
anuAaypanbHaa MHAQY3UA aHecTETMKA W OnuMomaa) Kak 30/10ToM

and, if necessary, preoperative nutritional preparations, such
as prescribing a high-protein diet 7-14 days before surgery for
patients with more than 15% weight loss, are essential. The
literature indicates that patients with severe weight loss (>15%)
should undergo preoperative nutritional therapy, supported by
high-quality evidence [10].

Avoiding routine NG tubes and early enteral nutrition improves
feeding tolerance, decreases aspiration risk, and accelerates bowel
function recovery. However, routine prophylactic NG decompression
after laparotomy offers no significant benefit in hastening bowel
function, preventing complications, or shortening hospital stays.
Consequently, modern surgical protocols, such as ERAS programs,
generally recommend against routine NG tube use, favoring early
removal or no insertion at all, with selective use only for specific
therapeutic needs [11]. Similarly, early removal of the urinary
catheter (after 24-48 hours) promotes earlier mobilization and
reduces the risk of urinary tract infection. Therefore, strategic
nutritional support within the ERAS program for PD is based on the
principle that "earlier is better": minimizing unnecessary fasting and
promoting early gastrointestinal activity.

Analgesia and anesthesiologic support

Effective analgesia is the cornerstone of successful ERAS, as
it enables earlier patient mobilization and reduces the host stress
response. Epidural analgesia, which involves thoracic epidural
infusion of an anesthetic and opioid, was traditionally considered the
gold standard for PD. Epidural analgesia does provide adequate pain
control and reduces the risk of postoperative paralyticileus; however,
it can lead to hypotension, the need for vasopressor administration,
and delayed mobilization due to motor weakness. The updated
2019 ERAS guidelines for PDR acknowledge the possibility of using
alternative methods: a high level of evidence supports the use of
continuous infusions of local anesthetic via a wound catheter as
an alternative to epidural analgesia [12]. This approach provides
adequate pain relief with fewer side effects that can impact
hemodynamics. In addition, regional anesthetic blocks, such as the
Transversus Abdominis Plane (TAP) and quadratus lumborum blocks,
are increasingly used in a multimodal analgesia approach, often
combined with systemic non-narcotic analgesics such as NSAIDs and
paracetamol. Multimodal analgesia approach leverages multiple
pain relief mechanisms simultaneously, allowing for the use of lower
doses of individual analgesic agents, including opioids. This strategy
is designed to reduce overall side effects associated with higher
opioid doses, such as drowsiness, respiratory depression, urinary
retention, and intestinal motility disorders [12].

It is essential to initiate pain management proactively.
Intraoperatively, it is advisable to use long-acting local anesthetics
at the surgical incision site and to administer small, subanesthetic
doses of intravenous ketamine or lidocaine as part of a multimodal
analgesia plan. Postoperatively, pain is managed using multimodal,
stepwise therapy: using NSAIDs first for mild/moderate pain
and reserving opioids for severe pain or when non-opioids are
insufficient. The effectiveness of pain management is regularly
assessed, and the regimen is adjusted to allow for breathing
exercises and early physical activity [13]. The historical reliance
on epidural analgesia for laparoscopic procedures is being re-
evaluated. With minimally invasive PD, which is currently performed
only in select centers, epidural anesthesia may not be universally
required. It can be replaced by spinal analgesics or local infiltration
into the surgical site.
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CTaHZAPT A8 OTKPbITOM 1anapoTOMMK. dNMAypasbHas aHanresms,
AeiicTBUTeNnbHO, obecneynBaeT 3POEKTUBHbIA KOHTpoAb 60/u
M CHWXaeT pPUCK NOC/AeOoNepaLMoHHOro  MapasanTUYecKoro
uneyca, O4HaKO MOMET MPUBOAMTL K TMMNOTOHWMM, MOTpebHOCTU
B Ba3OMNpeccopax M 3afepike MobuMaMsaumMm npu n3bbITOUHOM
CeHcopHolt bi1oKkage. B 06HOBNEHHbIX pekomeHaaumax ERAS 2019
ana NP oTpaxkeHa BO3MOKHOCTb MCMO/Ib30BaHNA aNlbTEPHATUBHbIX
METOZ0B: BbICOKUIMA YPOBEHb [0KA3aTENbHOCTU MOAYYeH ANA
NPUMEHEHNA KaTeTepoB C HeMnpepbiBHOM MHOWALTPaLMEN paHbl
MECTHbIMW aHECTETMKAaMM KaK 3aMeHbl 3NnAYpPanbHOM aHanresunm
[12]. Takoit noaxon obecneunBaer aaekBaTHoe obe3bonmBaHue
NPU MeHbLUEM BANAHUM Ha reMoAMHaMMKY. Kpome Toro, BCE Lwmnpe
NPUMEHSAIOTCA PerMoHapHble 610Kagpb! (Nn1aHOBblE ABYCTOPOHHUE
TAP-610KkM, 610KaZa KBAZpPATHOW MbILLbI MOSACHUUbLI M Ap.) B
KOMBMHALMKN C CUCTEMHBIMMU HEHAPKOTUYECKMMU aHaNbreTMkamum
(HNBN, napauetamon). MynbTUMOAANbHAA aHANre3ns No3BoNseT
CHM3UTb [03bl OMMOWUAOB, YTO YMEHbLUAET NoboYHble 3DPeKTbI
(COHNMBOCTb, yrHETEHWE AObIXaHWA, 3a4epPXKKa MOYM, HapyleHue
MOTOPWKM KULLIEYHMKa) [12].

Ba)kHO HauyaTb o06e360/MBaHMe NpPEBEHTUBHO. WHTpa-
OMepaumMoHHO  uUenecoobpasHo  MCMoAb30BaTb  A/IUTENbHble
MECTHble aHecTeTUKM B 061acTb pa3pesa, Masnble [03bl KeTaMUHa
WU NnAOKauHa BHYTPMBEHHO. Mocne onepauun KoHTponb 6onum
OCYLLLECTBAAETCA MO NPUHLMMY CTYNEHYaTo Tepanuu: Npu NErkoi/
ymepeHHol 6onm — HMNBIM, npu cunbHOM — fobaBneHe oNMonaos
KOPOTKUM Kypcom. ddPeKTUBHOCTL 06e36011BaHMA OLEeHUBaeTCA
perynapHo, a Cxema Koppurmpyetrca gna  obecnevyeHus
BO3MOXXHOCTU AbIXaTENbHOM TMMHACTUKM U paHHen ¢usmyeckomn
aktneHoct [13]. OTAenbHO OTMEeYaeTcAa pPo/b 3NuAypPanbHoM
aQHaNresMnM Mpu  NanapoCKOMWYECKMX BMELLUATENbCTBaX: Npu
MWHUMANbHO WHBasuBHoM [MAP (NoKka BbINONHAEMOW AWLWb
B OTAE/bHbIX LEHTPax) 3nuaypanbHas aHecTe3ans MOXKET He
noTpeboBaTbCa, €€ 3aMeHAIT CNWHAMbHbIE aHANbreTUKU WU
NOKaNbHble UHOUABTPALUMN.

PaHHAA mobuausayusa

MoabEMm NaumeHTa M BOCCTaHOBIEHME aKTUBHOCTM KaK MOXKHO
paHblle Nocie XMPYpPruuM — OAMH M3 LEHTPafbHbIX NPUHUMMOB
ERAS. [nuTenbHbIi  NOCTENbHBLIN  PEXMM  MOCNE  TAXKENbIX
onepauui, paHee cyMTaBLIMIACA HEOBXOAMMbIM, CEroAHA NPU3HaH
BPEeAHbIM: OH BEAET K aTeNeKTasaM, r’MnocTaTM4ecKol MHEBMOHUN,
MbILWEYHOW aTpodum M TPOMOBOIMOONNYECKUM OCNONKHEHUAM.
Mporpammbl YCKOPEHHOrO BOCCTAHOBNEHUA CTaBAT Lie/bio Hayano
aKTMBM3aLMW yKe B AEHb OMepauuu UAN Ha CNeayrolme CyTKW.
B cnyyae MNAP, Kak TONbKO NaUMEHT BbIXOAUT U3 COCTOAHUA Nocne
HapKo3a v cTabu/ieH No NokasaTensam, peKoMeHAYeTCs nepecaanTb
€ro C KpOoBaTM B KPEC/I0 C OMYLLEHHbIMM HOFaMW, a B noc/ieayolme
[AHW — NOCTEeNeHHO yBEeIMYMBaTL BpeMs NpebbiBaHWsA BHE NOCTEM
N AMCTaHUMIO X0A4bbbl C Noaaep kKo nepcoHana [14].

PaHHAA MoOOWMAM3auMA yaydlwaeT aspobHylo  QGyHKUMIO,
CTUMYNNPYET MEPUCTANLTUKY KULIEYHUMKA W MCUXONOTUYECKU
HacTpavBaeT 6O/MbHOrO Ha BbI3gOpoBAeHWe. [nA  ycnexa
[JAHHOTO KOMMOHEHTa BaKHa KOMaHAgHas paboTa: meanepcoHan
JOMKeH 6biTb 0by4eH M MOTMBMPOBAH MOMOraTb NaUMEHTYy B
aKTUBHOCTK, a 06e360/1MBaHME — AOCTATOMHbIM A5 BbINOJHEHMWSA
ynpaxkHeHnin. OTaenbHble UCCNeA0BaHMA YAENANN BHUMaHue
MMEHHO 3TOMY acneKkTy: Hanpumep, 6bl10 OTMEYEHO, uTo
BHeapeHne ERAS-npoToKona ¢ poKycom Ha paHHel mobunmnsaumm
M MUTaHUW YBEANYUNO AONK0 NaumeHTos nocne MNAP, gocturwmnx
«UaeanbHoro» ucxopga (Tak  HasbiBaemblii  textbook out-
come, TO ecTb OTCYTCTBME OCNOMKHEHWW W ObICTPaA BbINUCKA)
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Early mobilization

Getting patients moving early after surgery is a core principle
of ERAS. This approach is crucial because prolonged bed rest,
previously considered a necessary precaution, is now understood
to be harmful: it can cause atelectasis, pneumonia, muscle atrophy,
and thromboembolic events. Enhanced recovery programs aim to
start activity on the day of surgery or the next day. In ERAS, once
the patient recovers from anesthesia and is stable, they should be
transferred from the bed to a chair with their legs down, and in
the following days, gradually increase time out of bed and walking
distance with caregiver support [14].

Early mobilization improves aerobic capacity, enhances
gastrointestinal recovery, and helps the patient mentally prepare for
recovery. Teamwork is essential for success: medical staff need to be
trained and motivated to support patient activity, and pain relief must
be adequate to enable exercise. Several studies have focused on this
aspect; for example, implementing an ERAS protocol centered on
early mobilization and nutrition increased the proportion of patients
after PD who achieved an ideal outcome, defined as a textbook
outcome — no complications and a quick discharge [15]. These
studies confirm that even in highly traumatic pancreatic surgeries,
early mobilization is feasible and offers clinical benefits.

Prevention of

management

All patients undergoing PD within the ERAS protocol are
prescribed early pharmacological prophylaxis with low-molecular-
weight heparin (LMWH) at 12 hours after surgery, in addition to
antiembolism stockings or intermittent pneumatic compression
devices. Accordingtosomedata, thethrombosis rateinthe ERASgroup
is comparable to that in conventional care, despite the accelerated
recovery timeline and earlier patient mobilization, indicating the
effectiveness of these preventive measures [1]. The ERAS Society
guidelines also recommend extended thromboprophylaxis for up to
4 weeks after discharge for high-risk oncology patients undergoing
major abdominal or pelvic surgery [12].

Antimicrobial prophylaxis involves a single intravenous dose of
antibiotics administered less than 60 minutes before the skin incision.
Depending on the drug's half-life and the duration of the procedure,
repeated intraoperative doses may be necessary. Postoperative
prophylactic antibiotics are generally not recommended; however,
they may be considered therapeutic if bile cultures are positive. ERAS
protocols emphasize the need for effective glycemic management
(glucose levels <10 mmol/L) in surgical patients, particularly those
with pre-existing diabetes mellitus or stress-induced hyperglycemia
[10, 12]. The timely removal of drains minimizes patient discomfort
and reduces the risk of surgical site infections. The ERAS guidelines
often recommend removing drains usually within the first 3-5
postoperative days, provided there are no complications.

Fluid balance is essential because aggressive fluid therapy
can lead to intestinal edema, impair anastomotic healing, and
delay gastric emptying. Therefore, ERAS emphasizes a restrictive
approach, focusing on limited, targeted fluid administration to
maintain a mild negative fluid balance or tolerable hypovolemia, and
using vasopressors as needed to sustain blood pressure, avoiding
excessive fluid volumes. In some studies, stricter fluid control in ERAS
has shown no increase in complication rates and may even decrease
them, particularly in procedures like PD. Moderate use of crystalloids
and avoiding excessive blood transfusions are associated with better
outcomes, as transfusions can suppress immunity and heighten the
risk of infectious complications [16].

complications and perioperative
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[15]. PesynbraThl 3TMX paboT MoATBEPNKAAIOT: AaXKe B PaMKax
BbICOKOTPABMATUYHOM XMPYPrMM NOAKENYA0UHOMN Kenesbl paHHAA
MOBMAM3ALMA AOCTUMKMMA M AAET KNMHUYECKME NPEenMyLLEeCTBa.

MpodunakTuka ocCnNOXHEHUI U nepuonepaLmMoHHOE

BefieHune

Bcem nauuneHtam nocne MNAP B pamkax ERAS-npotokona
Ha3HaYaeTcs paHHAA TPOMOOMNPODUIAKTUKA HUSKOMONEKYNAPHBIM
renapuHom (Kak npaswno, Hayano — 4Yepes 12 yvacos nocne
onepawmn) B CONETaHUM C MEXaHUYECKMMU METOAAMM (31aCTUYHaA
KOMMPEeccus Hor, MpepbiBUCTas MHEBMATUYECKAs Komnpeccus).
CornacHo HeKOTOpPbIM @aHHbIM, YacToTa TPOM6030B B rpynne ERAS
He NpeBbILLIAa TaKOBYH NPU CTaHAAPTHOM BEAEHUU, HECMOTPA Ha
60n1ee paHHIOK aKTUBM3ALLMIO NALMEHTOB, YTO CBUAETENLCTBYET 06
addeKkTMBHOCTM npodunakTuyecknx mep [1]. B pekomeHgaumax
ERAS Society TaKkXe aKLeHTUpyeTcA BHUMAHWE Ha NPOAO/IKEHUN
TPOMBONPODUNAKTUKM NOCAE BbIMUCKK, BNAOTb A0 4 Hepenb, Y
OHKOJ/IOTUYECKUX MALMEHTOB, NepeHéclumnx 6onblune onepauuu
[12].

MpodunnakTmka MHOEKLMOHHBIX OCNOXKHEeHUN. KoHuenuua
ERAS npeacTaBnser coboit MynbTUAMCUUNAMHAPHBIA U MYNbTU-
MOZ@NbHbIM NOAX04 K NepuonepauuoHHOMY BeAeHWIo Na-
LUMEHTOB, HanpaBAeHHbIM Ha  CHUXEHWE  XMPYPruyeckoro
cTpecca M yckopeHue peabunutaumu. BHyTpuMBEHHOe BBeAEHME
OZHOKPAaTHOM [103bl aHTUOMOTMKA CneflyeT OCyLLEeCTBAATb MeHee
yem 3a 60 MUHYT 10 KOXKHOTO pa3pesa. Heob6xoaMMOCTb MOBTOPHOTO
BBEAEHUA aHTUOWMOTMKA BO Bpems onepauuu onpeaensercs
nepvoom NonyBbIBEAEHUA NpenapaTta U NPOAC/KUTENbHOCTbIO
BMeLaTenbcTBa. [locneonepauyoHHoe  «npoduaakTuyeckoe»
NPUMEHEHWE  aHTMOMOTUMKOB He  pPeKOMEHZyeTcs, OAHaKo
MOMET PacCMaTPMBATLCA KaK TepaneBTUYECKOe, €Ciu  Moces
Kenun [aéT NONOMKMUTENbHbIA pesynbTaT. PyTMHHOe HasHaueHue
nocneonepaumoHHbiX NPOGUAAKTUYECKUX aHTUOBMOTMKOB He
pekomeHayeTcA. MpaKTMKa KpaTKoro Kypca aHTMBUOTUKoTEpanum
B NepBblii NOCNEONePaLMOHHbIA fileHb He BXOAWT B CTaHAAPTbI
npoTtokona ERAS. Kpome Toro, B ERAS-npoTokonax nog4épKkmsaeTca
HeobXoAMMOCTb  CTPOrOro  FIMKeMMYEcKoro KoHTpons  (nog-
[Jep)KaHue ypoBHA MIOKO3bl <10 MMOAb/A) Yy NaUMEeHTOB C
caxapHbIM AMabeTom WM CTPECCOBOWM TUMEpPrIMKeMMen, TaK Kak
TMNEPrIMKEMUA KOPPeNNpYeT C MOBbILEHNMEM PUCKa MHbEKLMIA
[10, 12]. CsoeBpemeHHOE YyaaseHWe MNOCAeOnepaLoOHHbIX
ZApeHaxel (06bI4HO Ha 3-5-e CYTKM NPpU OTCYTCTBUM OC/IONKHEHMWIA)
YMEeHbLLUAET BEPOATHOCTb MHPULMPOBAHMUA MO APEHANKY U CHUXKAET
AVCKOMOOPT NaumeHTa.

KoHTponb 06béma WHPYy3nin. ArpeccuBHas WHOY3MOHHaA
Tepanua MOXeT crocobCcTBOBaTb PasBUTUIO OTEKA KULIEYHMKA,
YXyALLaTb 3aXKMBJEHWE aHAaCTOMO30B U MPUBOAWTb K 3aflepiKKe
OnopoXHeHnA kenyaka. loatomy B ERAS npuaeprkusatotca
CTPaTeErMM OrpaHWYEHHOM, LeneHanpasneHHoONn WHY3MK. ITO
nofpasymeBaeT NOAAEPKaHME NErKoro oTpuLaTenbHoro 6anaHca
XKMAKOCTU UAW  AONYCTUMOM TMNOBONEMMM U UCMO/Nb30BaHUE
BA30MPECCOPOB  MpWU  HEobXoAMMOCTM A/ MOAAEPHKAHWA
apTepuManbHOro  [aB/eHUs BMECTO  BBeAeHMA  U3BbITOYHbIX
06BbEMOB pacTBOPOB. B 0gHOM 13 1ccnefoBaHUI Bbif0 NOKasaHo,
yTo 6onee CTPOrnii KOHTPONb MHGDY3UOHHOM TepanuM B PamKax
ERAS npu MNP He yBennunsaeT 4acToTy OCIOXKHEHWI, 3, BEPOATHO,
CHMKaeT eé. TaKKe OTMEYEHO, UYTO YMepeHHOe NpPUMEHeHWe
KPUCTaNZIONZ0B M OTKa3 OT W3ObITOYHbIX remoTpaHcdy3uii
aCCOLMMPYHOTCA C YNyULIEHMEM UCXOA0B, NMOCKObKY Camu o cebe
nepenvnBaHnA KPOBU MOFYT YTHETaTb UMMYHUTET U NOBbILLATb PUCK
MHQEKLMOHHBIX OCNOXKHEeHUM [16].

Comparative outcomes between ERAS protocols and

conventional perioperative patient care

A pooled analysis of the data clearly shows the benefits of ERAS
protocols for patients after PD. Thus, Dalgatov et al (2021) found
that the average hospital stay in the ERAS group was 13.417.6 days,
compared with 16.5t7.5 days in the traditional postoperative care
group (p=0.004) [1]. The overall rate of postoperative complications
was lower with ERAS (56.5% vs. 65.4%; not statistically significant),
and the incidence of major complications (Clavien-Dindo grade 1V)
was significantly lower: 4.7% compared to 19.2% in the control
group (p=0.015). Intraoperative blood loss was significantly less in
the ERAS group (248.24+214.0 vs. 321.15+155.0 ml, p=0.004), likely
due to a gentler surgical technique and potentially less need for
transfusions. Readmission rate within 30 days was slightly less in the
ERAS group (6.4 vs. 20.8%, p=0.052). Postoperative 30-day mortality
was 8.24% and 7.7% in both groups, respectively (p=1.0), suggesting
no statistically significant difference in mortality rates between the
groups and confirming the safety of the approach [1].

Numerous international meta-analyses on ERAS protocols
consistently find that they do not increase postoperative mortality
and often show a trend toward a slight decrease (a 24% reduction
in relative risk; 1.0-0.76=0.24). This reduction was near the
threshold of statistical significance [4]. Many studies report a 15-
20% reduction in overall complication rates, including significant
decreases in pulmonary complications and infections. Notably,
there is a reduction in delayed gastric emptying, which speeds up
patients' transition to a regular diet. Additionally, cost-effectiveness
data indicate that shortening hospital stays by an average of 3 days
and reducing complication rates make ERAS a highly cost-effective
approach in modern healthcare management. Several studies also
showed a highly significant cost reduction associated with ERAS, with
an average difference of 1.41 standard deviations in favor of ERAS
protocols (p<0.001) [9, 17, 18]. These figures are crucial for hospital
administrators and healthcare systems, as they support the initial
investments needed for staff training and protocol restructuring.

Limitations and need for further research

Despite the clear benefits of ERAS, implementing these
programs poses challenges. First, achieving full compliance with all
protocol components by both the patient and the medical team is
difficult; incomplete implementation diminishes its effectiveness.
Second, some patients with a high-risk profile may not benefit from
ERAS treatments. As mentioned earlier, factors such as older age,
sarcopenia, a high ASA score, and others predict a longer recovery
[7]. For these patients, predictive scales for ERAS failure are being
developed, enabling preoperative planning of additional measures
(e.g., extended nutritional preparation, intensive sarcopenia
therapy, extended postoperative monitoring) [7]. The best method
for pain relief is still a topic of debate: should epidural analgesia be
used, or should regional anesthesia be preferred? Current evidence
suggests both approaches can be equally effective, and the choice
is procedure-specific and relies on a risk-benefit assessment, the
anesthesiologist's expertise, and patient contraindications.

Finally, implementing ERAS is mainly an organizational
process. It requires coordinated efforts from a multidisciplinary
team, including surgeons, anesthesiologists, dietitians, physical
therapists, and nurses. The importance of a structured approach
to implementing ERAS protocols within a healthcare setting should
be emphasized. Achieving high compliance with ERAS guidelines
requires a multifaceted strategy focused on consistency and
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CpaBHUTeNbHble UCXoAbl mexay npotokonamu ERAS

U CTAaHAQAPTHbIM nNepuonepayuoOHHbIM BeAeHUemM
nauyueHTos
COBOKyI'IHbIVI dHaNn3  OaHHbIX OEMOHCTPUPYET ABHblIE

NpPeMmyLLecTBa MPOTOKO/IOB YCKOPEHHOrO BOCCTAaHOBNAEHWUA AN1A
naumexTtoB nocne MNAP. Tak, B poccuiickom uccnenosanmmn 2021
roga CpegHan NPOAO/IKUTENbHOCTb FOCNUTaNM3auMM B rpynne
ERAS coctasuna 13,417,6 cyTOK, TOrga Kak npu TPaguLMOHHOM
rnocneonepaumoHHom BegdeHun — 16,5t7,5 cytok (p=0,004)
[1]. Obuwasa uactoTa MoOCAEONEPALMOHHBIX OCIOMHEHWI Obina
HuKe npu ERAS (56,5% vs 65,4%, CTaTUCTUYECKM HE3HAYMMO), a
KONMYECTBO TAMKENDIX ocnoxHeHul (no Clavien-Dindo IV ctenenm)
CyLLLEeCTBEHHO MeHbLue —4,7% npoTus 19,2% B KOHTPO/IbHO rpynne
(p=0,015). WUHTpaonepaumoHHas KPOBOMOTEPSA TaKXKe OKasanacb
[OCTOBEPHO MeHblUel npu npumeHeHun ERAS (B cpesHem 248
mn vs 321 mn; p=0,004), 4To MOXKHO CBA3aTb C Bonee HGepexHoi
XMPYPrUYECcKoi TEXHUKOMN 1, BOSMOXKHO, MeHbLLen NoTPebHOCTbI0
B nepesnBaHuAX. YactoTa NOBTOPHOWM rOCAMTAaNN3aLMN B TEHEHNE
30 gHel nocne BbINMUCKM MMena TeHAEHUMIO K CHUMKeHMIO (6,4%
vs 20,8%, p=0,052), a netanbHocTb Ha 30-1 AeHb He pa3nnyanacb
mexay rpynnamu (okono 8%, p>0,05), uto noaTBepxAaeT
6e30MacHOCTb MeToauKM [1].

MexayHapoaHble  MeTa-aHanM3bl  TaKKe  cxoAATcs B
oueHKax. [lokasaHo, uto ERAS He yBenunumBaeT, a HanpoTus,
MOYET HECKO/IbKO CHMXKaTb MOC/NEONEPALMOHHYIO NIETANIbHOCTb
(oTHOCUTENbHBIM  puck  ~0,76;  TeHaeHuua, 6AM3Kaa K
CTaTUCTUYECKON 3HauMmocTH) [4]. CHuKeHue oOLLei YacToTbl
OCNOXKHEHWW B cpeHem Ha 15-20% U cywecTBEHHOE YMEHbLUEHWE
yYncna NEroYHbIX OCNOKHEHWM U WMHOEKLUMI onucbiBatoTCA
BO MHoOrmx paboTax. OcobeHHO MOKasaTeslbHO COKpaLleHne
Cly4aeB 33JEPXKKMU KeNyaouyHOro OMOPOMKHEHMUS, UYTO YCKopseT
nepexo, nauMeHTa Ha obblyHOE nNuTaHWe. Kpome Toro, nmetotca
JaHHble 00 3KOHOMMYecKoW 3DPEKTUBHOCTU: YKOpOYeHue
CTaLUMOHAPHOrO 3Tana B CPEeAHEM Ha 3 AHA U CHUMKEHWE YacTOTbl
OC/IOXKHEHWI MPUBOAMT K 3HAYMMOW SKOHOMMM pecypcoB. B page
NCCNefO0BAHNMN OTMEYEHO CHUMKEHWE TOCMUTA/IbHBIX Pacxoaos
npu sHeapeHun ERAS B NAP: pasHuua coctasuna B cpegHem 1,41
CTaHZAPTHOTO OTKNOHEeHWUA B monb3y ERAS (p<0,001) [9, 17, 18].
31 undpbl BaXKHbl AN aAMUHUCTPALLMM CTALLMOHAPOB U CUCTEM
3/paBOOXPAHEHMA, TaK KaK ONPaBAbIBAOT HaYasIbHble BNOXKEHUA B
0byyeHue NepcoHana u NepecTpomKy NPOTOKOOB.

OrpaHuyeHus 7]

uccnepoBaHui

HecmoTpsa Ha oueBmaHble npenmyllectsa ERAS, cywectsytoT
BbI30Bbl B peasiM3auum 3TMx nporpamm. Bo-nepsbix, npobnemoi
ABNAETCA MONMHOe COb6/oAEHNE NAUMEHTOM W MeAULMHCKON
KOMaHAOM BCEX 3N1EMEHTOB MPOTOKO/A — HEMOIHOE BbINONHEHNE
NPOrpammbl CHUMKAET eé 3dPeKTUBHOCTb. BO-BTOPbIX, HEKOTOPbIE
NMauneHTbl ¢ TAXKENbIM Npoduaem pUcKa MOTyT He BMMCLIBATHCA
B «CTaHZapTHbii» ERAS. Kak o0TMeyeHO Bbile, MOXWUAON
BO3PACT, CapKONEHUA, BbICOKMA MHAEKC ASA u gpyrme daktopbl
npegonpegensioT 6onee gauTeNbHoe BOCCTaHOBAeHWe  [7].
[na Takux NauMeHTOB pa3pabaTbiBaloTCA LWKaAbl NpeacKasaHus
HeadpdekTnBHOCTM ERAS, nossonswowme eweé [o onepaunu
CMNaHMPOBaTb  AOMNO/MHUTENbHble Mepbl  (Hanpumep, 6onee
ONMTeNbHAA HYTPUTMBHAA NOATOTOBKA, WMHTEHCWMBHaA Tepanwua
CapKONEHUM, MNPOANEHHBIA MOCNEONEePaLMOHHbIA MOHUTOPWHT)
[7]. B-TpeTbux, OCTAaéTCA AUCKYCCMOHHBIM BONPOC 06 ONTMMaibHOM
metoge 06e3601MBaHMA:  MPUMEHATb /M 3NUAYPAbHYHO
aHanresuio nnbO npeanoyvecTb aNbTePHATUBHbIE PErMoHapHble
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practical education. Initial experiences may not allow for immediate
reductions in length of stay or complications, but as knowledge
grows, the effectiveness of ERAS improves.

In the future, large, comparative, randomized (preferably
multicenter) trials are necessary. These will focus on individual ERAS
components — such as various analgesia protocols, fluid therapy
approaches, and nutritional regimens — in patients after PD. Such
studies will help further refine fast-track protocols. Additionally,
exploring quality of life and functional recovery remains promising:
accelerated physical recovery should be evaluated alongside the rate
at which patients resume normal activities and return to work.

CONCLUSION

ERAS programs for patients following PD have proven to be a
safe and effective approach to improving treatment outcomes. The
implementation of a multimodal fast-track protocol is associated
with reduced postoperative complication rates, including severe
ones, shorter hospital stays, and shorter rehabilitation periods.
Additionally, there are fewer cases of delayed gastric emptying
and potentially lower mortality rates. Importantly, no increased
risk of readmissions or other adverse effects has been observed; in
fact, several studies have documented a trend toward reduction in
these areas. The key elements of a successful ERAS protocol are a
comprehensive approach that minimizes surgical stress and speeds
recovery. These include preoperative patient education, early
resumption of oral nutrition, optimized fluid management, effective
pain relief with a focus on regional and multimodal (opioid-sparing)
techniques, and early mobilization to prevent complications and
restore function.

ERAS is a multimodal, evidence-based approach to patient
care designed to minimize surgical stress and accelerate recovery.
Its efficacy relies not on individual interventions alone, but on
the synergistic implementation of the entire pathway across
the preoperative, intraoperative, and postoperative phases to
achieve the desired outcomes. ERAS protocols succeed through
multidisciplinary team coordination and active patient participation.
The core principle is to individualize the protocol based on a
comprehensive patient risk assessment that considers factors such
as age, nutritional status, and comorbidities. This tailored approach
ensures that each patient, particularly those requiring enhanced
support, receives the specific care necessary for optimal recovery.

Current clinical guidelines, based on the best available evidence
and expert consensus, strongly recommend the widespread
implementation of ERAS following PD as a new standard of care.
Overall, the ERAS represents a paradigm shift in perioperative
management by implementing evidence-based, multidisciplinary
pathways designed to improve the quality and speed of recovery.
These outcomes are significant for patients with pancreatic
tumors who often require subsequent adjuvant treatments such
as chemotherapy. By reducing postoperative recovery time, ERAS
enables these patients to start anticancer treatment sooner and
enhances their overall quality of life during the postoperative period.

Thanks to the positive impacts of fast-track rehabilitation,
patients who have undergone PD can now expect a faster return to
everyday life. Ongoing research and the exchange of experiences
among medical centers will help refine these protocols, consolidating
existing successes and exploring new opportunities for optimal
rehabilitation of surgical patients.
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meToapl?  MccnefoBaHMA  YKasblBalOT Ha  COMOCTaBUMMOCTb
Pa3NMUYHbIX NOAXOA0B, NO3TOMY BbIOOP AOMKEH YYWUTbIBATH OMbIT
aHecTesnonora u UHANBMAYyaAbHble NPOTUBOMOKA3aHWA NaLMeHTa.

HakoHeu, BHegpeHne ERAS — 310 BO MHOMom
opraHu3aLMoHHbIM  npouecc. Tpebyetca cnaxeHHas pabota
MYNBTUANCLUMINAVHAPHOW  KOMaHZbl, BK/IIOYAlOLLEN  XMPYProB,
QHeCTe3no/0roB, AMETON0roB, G13NOTEPANEBTOB U MEAULMHCKUX
cecTép. BarkHa cTaHAapTM3auma: pa3paboTKa YETKUX JIOKasIbHbIX
NpoTOKO/NI0B M 0Oy4yeHWe nepcoHana MNPAKTUYECKUM HaBblKaM
ERAS. OnbIT NOoKa3bIBaeT, YTO NOHa4Yany He Bcerga yaaérca cpasy
[06UTbCA  MaKCMMasbHOTO COKpaLLeHUs CPOKOB MpebblBaHuMA
WM CHUMKEHUA OC/IOMHEHWM, HO MO Mepe HAKOM/IeHMA OnbiTa
3¢ PEeKTMBHOCTb MPOrpaMMbl BO3pacTaeT.

B Oyaywem HeobxoouMMbl  KpynHble  CPaBHWUTE/IbHblE
pPaHOOMM3UPOBAHHbIE  UCCNefoBaHWA (B uaeane  MHoro-
LEHTPOBbIE), NOCBAWEHHbIE OTAeNbHbIM KoMMoHeHTam  ERAS
— Pa3/IMYHbIM CXemaM aHaaresuu, noaxoAam K WHQY3MOHHOW
Tepanuu 1 pexxMmam HyTPUTUBHOM NOAAEPKKM Y NaLMEHTOB nocne
NAP. Takue paboTbl No3BONAT ewé 6onee onTMmMM3MpoBaTh fast-
track npoTokonbl. Kpome TOro, nepcnekTMBHbIM Hanpas/ieHUeM
OCTaéTCA M3yYyeHMe KayecTBa KM3HM U GYHKLMOHANBbHOIO
BOCCTAaHOBNEHUA: YCKOPeHHoe du3nyeckoe BbI3JOPOBAEHME
[JOMKHO COMPOBOXAATHCA OLEHKOW TOro, HACKOMbKO ObICTpo
NauMeHTbl BO3BPALLAIOTCA K HOPMasIbHOM aKTUBHOCTU U TPy Y.

3AKNIOYEHUE

Mporpammbl ERAS y naumeHTos nocne MAP Ha cerogHALWHNUIA
[JeHb 3apeKoMeHA0BaNN ceba Kak 6e30macHblit U 3dPeKTUBHbIN
noaxoZ, NO3BOMAILLMIA YAYYLLIUTL UCXOAbl NedeHus. BHeapeHue
mynbTumoganbHoro  fast-track npotokona  conpoBoxpaetca
CHMXEHMEM  YacCTOTbl  MOC/IEOMNEPALMOHHBIX  OC/IOKHEHWH,
BK/IIOYAA TAMXENble, COKpPaLLeHWEeM CPOKOB rocnuTanusaumn wu
peabunuTauum, ymeHbLUEHUEM CNYYAEB 3aLEPHKU KenyaouHoro
OMOPONKHEHWA W  NOTEHUMANbHO CHWXEHUWEM  N1IeTa/lbHOCTU.
Mpu 3TOM He OTMeYaeTCA YBE/JMYEHUA PUCKA MOBTOPHbIX
rocnuTanu3auuii - UAM  Apyrux  HexkenatesnbHbiX 3ddekToB —

HanpoTWB, pAfd WUCCAeAO0BaHW UKCUPYET TEHAEHUMIO K UX
YMeHbLUEHMIO.  K/IlOYEeBbIMM  31EMEHTaMM  ycriexa ABAAIOTCA
paHHee BO306HOB/JEHMe NUTaHMA, afekBaTHoe o6e36o0aMBaHMe
(Cc aKUeHTOM Ha pernoHapHble mMeTogbl), bbicTpas Mobuarsauma,

onTMMM3aLMsa  MHOY3MOHHOM  Tepanuu U NPOdUNAKTUKA
OCNOMKHEHWW.

Ba)kHO nogyepkHyTb, yto ERAS — 5TO He ogHa mepa, a
COBOKYMHOCTb  B3aUMOZOMONHAKWMX  UHTEPBEHLMI;  TONbKO

MX KOMMNEKCHOE BbINOAHEHWE [aéT Kenaemblli 3ddeKT. Yenex
TpebyeT cnaeHHoU paboTbl MyABTUAUCLMMIIMHAPHOW KOMaHAbI
M aKTMBHOrO Yy4yacTMs Camoro naumeHTa. UHAMBMAyanusaums
NMPOTOKO/MIa Ha OCHOBE OLEHKM PUCKOB (BO3PAcT, HYTPUTUBHbIM
cTaTyc, conyTcTeyrowme 6onesHn) no3sonseT agantmposats ERAS
nof, Kaxzaoro 60/bHOrO, BbIAEIMB TEX, KOMY HY}KHA pPacLUIMpPEHHas
noagepka.

CoBpeMeHHble  KAMHWYeCKMe peKkoMeHaauuu, noaaep-
aHHble KaK MEXIyHapoAHbIMM, TaK W  OTeYeCTBEHHbIMU
NCCNefO0BaHUAMM, HACTOATENbHO PEKOMEHZAYIOT MOBCEMECTHoe
BHeapeHue ERAS nocne MNP Kak HOBOro craHgapTa MOMOLLM.
B uenom,  KOHUeNUMA  YCKOPEHHOTO  BOCCTAHOB/IEHMA
TpaHchopmMUpyeT nepuonepaLMoHHOe BeAeHUe, CMeLLan akLeHT
C NPOCTO BbIKMBAHMA MoOCAe TAXKENOM onepauun Ha KayecTBO
M CKOPOCTb BbI3AOPOBNAEHWA. [Af MNALMEHTOB C ONyXonamu
NOAMKeNYAOYHON  Kenesbl, KOTOPbIM  3ayacTyio  MNpeacTouT
nocneaymouiee afbloBaHTHOE fievyeHue (xumwuoTtepanua u ap.),
COKpalleHVe BpeMeHU BOCCTAHOBNAEHWA NOC/e onepauun nmeet
ocoboe 3HayeHue. ERAS nossonser Takum 60sbHbIM BbiCcTpee
NPUCTYNUTb K [JanbHelluemy MpOTUBOOMYXONEBOMY JlIeHYEHUIO
M ynydwaet obliee KayecTBO KW3HWM B MOC/e0nepaLMoHHOM
nepuoge.

MNauneHTsbl, NnepeHécwmne MNAP, cerogHA MOryT paccymTbiBaTb
Ha 6onee ObICTpOEe BO3BpaLLEHME K HOPMANbHOW KM3HM,
bnarogaps npogymaHHoi cTpatermmn fast-track peabunutauum.
MpoJonKeHWe HayyHbIX WCCNefoBaHWA M OOMEH  onbITom
MeXay LEHTPamy MOMOryT COBEPLUEHCTBOBATb 3TU MPOTOKO/bI,
3aKpenniaa AOCTUTHYTbIE YCNeXM U OTKPbIBaA HOBbIE BO3MOXHOCTU
A9 ONTUMANbHOM peabuanTaLmMm XMpYPruyeckmux 60NbHBbIX.
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