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Sustainability in ERAS:
Reducing the Environmental
Impact of Surgical Care

Shu-Lin Guo
Taiwan Chapter, ERAS Society

Surgical care has a significant environmental
footprint, with ORs consuming high energy and

generating substantial waste. Addressing these

challenges requires sustainable strategies that
balance patient safety and cost-effectiveness.
Surgical procedures rely on disposable materials, energy-intensive sterilization, and
anesthetic gases with high global warming potential. However, barriers such as resistance
to change, infection control concerns, and financial constraints hinder green surgery
adoption. While exclusive reliance on reusable instruments is impractical, reducing waste
and optimizing perioperative resource management through proactive strategies are key.
Enhanced Recovery After Surgery (ERAS) protocols, originally designed for patient
recovery, provide a framework for sustainable surgical care. ERAS principles—preoperative
counseling, nutritional optimization, multimodal analgesia, and early mobilization—can
align with green initiatives to improve outcomes while reducing resource use and hospital
stays.

Since 2019, Taiwan Chapter, ERAS® Society has led a national ERAS project, integrating
patient safety and value-based teamwork to optimize surgical care outcomes. Backed
by government support and real-world data, this model advances education, policy
development, and innovation to drive environmentally responsible surgical practices.
Sustainability must uphold patient safety and remain cost-effective. Strategies such as
minimizing postoperative complications, avoiding unnecessary interventions, and utilizing
low-footprint materials enhance sustainability without compromising outcomes. ERAS
fosters change by merging evidence-based recovery protocols with environmentally
conscious measures, benefiting patients, healthcare systems, and the planet. This approach
aligns with global sustainability goals while driving advancements in surgical care.
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ERAS® Implementation Program in Japan

Kyoichi Takaori", Shugo Ueda", Hideki Kida®

1) Department of Surgery, Nagahama City Hospital, Nagahama, Japan,
2) Department of Anesthesiology, Nagahama City Hospital, Nagahama, Japan

Objective:

ERAS® Implementation Program (EIP) supports the integration of ERAS® protocols into
clinical setting. EIP is offered by Encare, which is a partner of ERAS® society. To facilitate
the ERAS® driven practice, EIP has been utilized in many hospitals and medical institutions
worldwide. We have introduced the EIP at Nagahama City Hospital (NCH), a 560-bed
tertiary medical care center, for the first time in Japan since 2022. We present our initial
experience of EIP and compare the data on compliance to ERAS® protocols for colorectal
surgery before and after the EIP. Furthermore, we present our perspectives on EIP in Japan.
Methods:

After the approval of Internal Review Board, the ERAS® Interactive Audit System (EIAS),
provided by Encare, was introduced in NCH. Compliance to 21 items of ERAS® protocols
for colorectal surgery was evaluated in 50 patients before the introduction of EIP and
consecutive 23 patients after the initiation of EIP.

Results:

Compliance to ERAS® protocols before the EIP was 33.3%, 59.7%, 78.5% and 22.0% for pre-
admission, preoperative, intraoperative and post-operative items, respectively. Compliance
to ERAS® protocols after the EIP was 84.7%, 83%, 95.7% and 65.3% for pre-admission,
preoperative, intraoperative and post-operative items, respectively. The length of hospital
stay was not significantly changed before and after the EIP. The duration of recovery to
normal activity of daily life (ADL) was 4 days before the EIP and 2 days after the EIP.
Conclusion:

The length of recovery in terms of ADL was shortened remarkably after EIP while the length of
hospital stay was not significantly changed. In addition, we acknowledged that patients were
satisfied with the patient education before admission according to the ERAS® Guidelines and
that they showed positive attitudes toward rehabilitation before and after surgery.
Perspective:

Reimbursement according to the current Diagnosis Procedure Combination (DPC) system
in Japan does not encourage shortening the length of stay financially. Moreover, due to the
cultural background in Japan, there was a tendency that patients do not wish to go home
early. These situations resulted in the lack of shortened hospital stay even after the EIP.
Therefore, under the current circumstances of Japanese healthcare system, we should focus
on postoperative morbidity, recovery of ADL, and motivation and satisfaction of patients as
the endpoint of EIP in Japan. In the future, however, we may be able to shorten the hospital
stay with satisfactory outpatient follow up after discharge and financial supports by the
authorities for the evidence-based practice in accordance with the ERAS® protocols.

Keywords: ERAS, EIP, ADL, DPC
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BANFHLBIRESZ RN RIET % ESSENSE (ESsential Strategy for Early Normalization after
Surgery with patient’s Excellent satisfaction DEEXZF) OV T b, NATESNS [BE
KEDWE] EVWS7D MHLDOFHIEZDRIDE U HERT. [EFRRERINORRE]. [BFEENE
ORHEII]. [@OBRICHSEV) REENOREEIL] ¥ [BAifiHEAZEE S OERMOMIE]
D 4 DDEFREZZE/IF TS, physical/mental/nutritional ERAS ZZEEICH VN AFERGE
ZBESXTELG>THLL. FICEHEEEDOoNcological ERASDIeYICERRBEZ S THY . B
SEICLTVEEERW,
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Fid &4, K= RE?
EiZFARE L 2 —RKERE 1) BESNFL 2) FMH=E.
3) BN At 2 —hRiEkE RENT

(5] WEERE TREVIFRTIIREEA R C KD AL WIREAMIN DERRIZIER E (T K W Tt (C{RE
BICEBDURIEVN. ERBREZH#IFIT IRERBTERIEISNTLRN, SRTE. MELE
ZERELTHY . MRIDE S BEMREDRLEZRET LT,

[IE7AE] MRI30DFNCRT —NA—HD Y (3M) ZERAL. 38CORAICKDILEZEIT >z,
AT /BER [PNL V] ZREEEA 3073 IIC 2mL/kg/h THRGREZRIB L. HEBRE
ETFETHME Uz, fiiplE. RP—NA=TSVF5v bk M) ZERU 38CORETILRLT.
[Xik] 2016 FE 11 A5 2018F 4 BX TICHMERRERE X U ChRiEE TRBEVIRRlTZ 1T L7z 98
Bl7zxiR, “fiigl”1li@ed ) (Prewarming) &% U (Control) @D 28 @EICHIF T, MPHFEREDF
MAE IR S HEZE G RNICERIT LT,

[(BER] 2EFIOERAF(F. FhPRIE: 67. B/ 89/9. ASA PS 1/2/3:49/43/6,
cStage (UICC 8th) I/ 1 /M /N:18/23/45/12T& 4. METERBN Dfc. £ERDFMIRKIEIR.
FiTESRT - 3884, K= : 3846ml. HHIME : 155ml. RE : 575ml T Y. Prewarming& T
HMEFERICEL (p=0.026). RERFERICHRBEMN >z (p=0.016). fiiFRISIFMRBNS
BRI T F TOE 30 DRFRICB VT, PrewarmingBDAHRERICEM oz (p<0.001), L
MU, B, EERE, FBRAIRE (SSI) @ EDMERREMEHERIMmEF CEFERDRIN o1,
[f&:m] MOfEssE TRIBVIBRINICH T 2 MTAIIDEEF ER A BEOHRFICEM TH o 1.
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M RIERRICE 1 D KIBFMEER ICx 9% ERAS'
RETOT 5 LEAREOAREEREDHR

LH &, #lL X%, XE 6. [ %
M RIRRRE SR

[(FUsIC]

20227 8. MR ERRIGKBFMZNRICERAS® Society DY R— T K3 ERASRE O
IS LEEA LR, 20231 BhBIEFYRICETI< ERASY 7O k JIVIC & 2 AfiEISEZEE
L. EHNBEBEERS. 74— RNy IEZIFITEc, INSEKEERARE DB DT TITHN,
2024 £ 3 A% ERAS 7’ O00'S ARBREESBES NI,

[B]

M RERREC BT D REFMESZHRIC. ERAS®EEEAREHRMEDEEBZHSHICT S,
[753£]

ERAS®EART SOER. ERAS® EAKSHEISFHA 23 EHI. ERAS® SHEl#LT# 81 ERIZRETHRE Uz,
GHIRE S UC. iR ADLEOEBZ. FREREBE. BERRIBE TOBR. kB, Bt
SFOB%. ERBMOERZLER U,

[f55R]

- ADLEEB% (hRfE) 48 (2-23H) — 2H (1-58H) — 2H (1-8H)

- REREB# (hR{E) 28 (1-8H) — 2H (1-58H) — 18 (1-11H)

- BB E OB (hRfE) 38 (2-17H) — 3H (2-8H) — 4H (2-13H)

- FEeBEs (hRME) 48 (3-298) — 38 (1-398) — 68 (1-26H)

- iIERTEF oI B (hRE) 6H (3-29H) — 6H (4-57H) — 78 (4-328)

- i TERTHE (hRfE) 8H (5-33H) — 9H (5-58H) — 11H (6-36H)

[#55m]

FICATFABIVRI Y INESTS. KEFEADLOEZTICETSHH. REHREBHIS.
ERAS*BAICHEWVERL. MiETETU,

—7. TEEDHECLD. BFRMEFTOEYN. FHRERERICOVTIE. ERASYSHEHIRK
THRERMEDICH > 1.

[ZL]

BREREAZE & U TSRHE U Tz ERAS® SHEHARIIER &, £BIREN RIF CHiE S ICOETREREE S
ADZBLEENTVETREEN' HD. ERAS” SHEHIRKR TR IGEEEDHETEERZITOEH, it
RAMBEERICIEOZEEEDE#MNTE L TV TN RESIN.
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BRI EE] EVLWSEERNHATL. ZORERELT, UE—RTOFUNEUFT—2 3 V%S
ERE U T,

[(ARAS &SR]
(FU®IC, 2020F 285257 B, KiFEE THEVIRTZZIF 65 MU LDBRBZRRE
U. ZUNEUF—=Y 3 VT AR IENABEICIRY DT, TABEICREREE EBREZRMBUI.
SHE25AN. TEEIFZ60%THoIz. ZDH. BETTUNEU F— 3 VO TOIREIRETEZ K.
REFEG. AV—h T+ VY TCREEEZEEVYUE— NCEERELTDEEES (T, EBEAFE
[CH1T. 2023F11ANS 9y ABET. SH&EF 54 A, TTEFRIFHEER EE o,

[Z%£]
ShiE. TEXREFLEREUEY, EESAIOMERDHDEER. 2024F 2RICHMERONBIE. FF
BRIEANDREEZEREUER. TUNEUT—Y 3 VEEERIMN TG <. SILBEEECREFRIE
S DHAGHE, EHIEAL, S, SHEEEPEBNGHENNETH S,

[&58

BECLEFEEN TTUNEUT—Ya VDEEUZERL HENENTED VYA T LOBENIEEN S,
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P =Y, 0 B

RBARFEFZHMMERE 1) UNEUT—2 328

2) REREAE
3) FikaERs 4

[IFUHIC]

FSIEIMTRIDERE (FZE U VIFRRE(C K > TREBEC I VA ZEHULTVB T ENEL, &5
(CHTRFATIFREENM R L P IV ), BERDEEREDETHEIIND, [>T, OER
EDDICIFEAMBHUNEUNEEL RSN, HIRSBRBEFEDREICIHUIERNROS5ND,
Shtld. ENRZOMBIERBEGHHZELCHEY. ZORRZEE(IC, MMRORHOEREZEEL
[cZE TOEFENN DBHERRE W B 21T > TETeHRET B

[BX P DFE &)

1) BHARENA iR 48 BHELAICRER S ZRIB L. 1% 158 7T 25kcal/kg (TeulX<E1.0g/
kg). ffi& 2;8I#% 30kcal/kg (1.2g/kg) DEEZEBEREICNAT .

2) BEIREOEE. ®EHRE | IRERIVEITEVIRRICESE Dr/ST A FEHoiZTL. FHR0
BHZBEY. BIC. [IBUBHTCRYA RF1—T\DREKICLDEEREZITS,

3) RHRER | R—9 TV A LTRSS FHWISAFIRTHEB TIC CTRIBNICEERZED T B,

4) HIRHESRE - EEFP P ALFREREDRG EBRNRECES CHBV T IFHRHESIREZT
L. ERMHZEREOTFHICEH TS,

5) WEIFERE S L—=>0 1 ATIFIREEORBEEEE D X I hEWEERIICXT U THlial (CIRIRE /17258
{EUTFMICERA TN S,

[RE]
INSOEVEHFICOVTOMRREZITV. BRIEETOISLEUVLTCOEEZBIET.
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BElSEOBEME Y I\ EY F—2 3 VOERABTDIEL
D Psoas muscle index DZE{bICH5 Z 22 E D&

=EZEa". HE BT, XFEAY, FL —x?
1) RREREL - 2) UNEUT— 2 iR

3) HALERSR

4) BRI R

[E=]
BN OHNERFREFERLMERGHECEET 2 EINTVDH. Fifi#iU /\ EHNEDRERIFt
DICHEENTVIERV, FHETIE. BEEMEY /N\EHRNEDREEZIRET Ul

[7575]

202368 18HM S 1 FHICHRCREMZRY/NEREL 202 ZRARNICHRT Uk, BRE
%Z GLIMTHIZE L. BMI. Charlson comorbidity index . /NEZFMDPNI. Clavien-Dindo 7348%
REUC. BMEADOUNRBN S, HI178 - Bi7EEBED 2B#(CE¥ T L. Psoas muscle index
(PMI) ~DFEEZ1RETUTzcs PMIZCT (SYNAPSE VINCENT v6.8) THIE Uz, RETIEAlTET - i
#DOPMI Z LD B tETE CTHER L. a1 PMIZHZEE & U TR 801 Tfitk O PMI & EfiTHA U
NEDEERZTHE LT (BEKE < 0.05),

[#&R]

IR, P LEERE. WROFEHIF73 7K. MERERBEIE 27298, FiE118. FilrEbi
(FREEEER 11 2. BMAEEBO %, MRIDEREIFOL. BMIEX22.6 £2.9. CClF4+1.8. INEFF
DPNIE46 £ 5T&H o, MIAIPMIE4.9£0.9m2/m2, #i#& 107 £ 41 HDOPMI (fli#& PMI) (&
4.4£1.1m2/m2 THEICIETULTW (P<0.05)., #H{T8F13REFEEBE7 2D 2B Tl
gl - i PMIDBREIRD o feht. HO DT iTET PMIOFZENER (P<0.01) THW. U
NABDEEILRS SNIEN o7z (P=0.40),

[EF]

a0 PMIEEA Uice UNDABIC KD PMIDREADNCEEF A o eh. fiTRIPMIAE WL
[FEMEPMIBDEVEVSEBRITREIN, IRIOERNEN MTEDENERL Z 8RS S alFeh
HU. TUNEUT—Y 3 UOMEIORENA. BREEOHANSOEDHDT 07 —7 v THE
BETHHEERSNT
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o, IPDEAERGHREZENPOKEZE TSR LI TRIEMEENOER LGN . ABHA™E
RSB ZTREMN H D, Zbild ERASEARID SHAFINEZEZRNMERSI N TV RNRZEITIR
L. RIREFRICESEH TV

BENSACSAZHEL UTMEDIEN S, BBNICEEL TV ARRMENREICUFELTL
BDIcHEMFEDREIHIFIND EEINTVN D, BEICKBERFED FMEC K DBBE D MIERANEZ
BIRE BB TREMICDVWT ERASEARIE CLHUBRREIZIT 2 e D THRS I %o

[753E]

NEEIEF ERAS EARIE TIIE—77A TR,

ERASEARIEEAR TOINRMIER R (FilkEnl) OmliakEis 30 0&OIaRE 1 EEOR
RFEOILERIIHNR & IDERE 30 2R OZEIDERBREE S IDERIE 1 BERROZEZDINER
IREHAR & RIBMSEDZEZ Mann-Whitney URTE Z UL CTHEIRET .

[$&%]
IERAIEE & RIGARDZETPIE0.028 (P<0.05) &RRWBREZERDI.
[#&5m]

ERASEALIIN S REDIFEHFTDICH ICKIEL TV B IREEETAFZED > TL W), B
E(C K BREMEDUENFTE L TV SRR MREN B C L 3BBIMEHEFEZBRLTVS
HFD—DOTHBDETREEIND, TDIHERAS (BBfF) [FiTROEREDTEHICHEETH S,
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B D A BB DTN EE TS R CH P RRIER ZEH GO BT e T
FHIFEIRDIESR

St =Y, B EE”. b EEsY. EREz). AR —87
EAMNTILERE2— 1) UNEYT—2 3 DREWNER 2) 4%

(Z]:)

BN AMTRIDES T SEE S HEERBOEFSHOE U AINRAFER EEET 2HBESHICL. Eif
HIBIEZI1TD L COBIREBDINREIT B I LZ2BMNE LT,

[757%]

BRUIBRIMT 232 I 1oE G 133 fl7ZRE L. 85FINEBITHR TH o fc. EENMEAEF 6 7RIS TEERE
(6MWD) & L. HFEREDIEIZE Age-adjusted Charlson comorbidity index (ACCI) & UTe.
BH. BERABUEPEZNER. RSUICFINBEHREEFERERN SHEH U, FTHRZSEIC6M
WDI(3400m. ACCIIZ5R%ZA Y b4 TEE UTIRA L. BistE#@TE LT, 6MWD & ACCI
ITNZNOTSVIREERELUI, ZDH%. COXLEHINY— REEICT. 6MWD & ACCI &85,
BR5UTIC6 MWD & ACCIDHEAFEDE (6BMWD-ACCI) ZEU X 2T (6MWD400m A E+ ACCI :
<5) /s R T (6MWD400m =Kl or ACCl:5=) /@UR7T (6MWD400K&E+ ACCl : 5 =)
[CHEEL. BENBBAFZRBULETIVEER VEFREDREEZRS., REIC/EITSL%ZE
BB LTz,

[#&5%R]

O35V IREICT6 MWD, ACCIIZESUIC6MWD-ACCIZNZENEEREZERHTc. COXLEHI/N
HP— REFICHWNT, 6MWD (HR2.40. p=0.053). ACCI (HR4.27. p<0.01). 6MWD-ACCI
(U 2T HR:3.96. p<0.05) (EURIHR:7.17. p<0.01) T&H>zo

[Z%]

6MWD-ACCI(F. BSRFERELDHEFEDEBICIVEFREKXVEEN BV ENREINT,
BfiEABIEICHE VT, EFXROHRNSHEETRRFE L TOERMBiEE. URIEREE LT
DHEFREDESPED R FERTAEREE L TEETH S,
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VIERFTRERRIE IC X 9 B TR ROE & REIRRE

EE . (PHE Y. [mE &, HFE F. Ok BE. N H#E
AMAFRFREZHIR A - R

=)

BEEEsE A RS54 U TlE. Prep-02/JASO-05 SHERDFER ZE CHIFROIBERERER (X U THliai{b# &
EEITITENMRRESINTVS, UL L. IXRTOYFRORERRRE (CIRHEZBENHEREINSD
(FTRBVEREHEINTSY ., MFEZEEOEEZ S (12 REDEERFIFESH T,

[757£]

201205 2021 FICYIBRTIREERRE (C X UFii 21T o 12 278 Bl (BIBRSE1T (UFS) 819561, fiial
B (NAC) 8830l DiaEkiEZE®RS [T ICHRET LT,

[{&R]

NATE TIEROVIBRENFUVMER ZERH Tz (89%Vvs95%, P=0.094), 2B Tili S HERE
FE (CD23) (11%vs13%, P=0.557) V&L EBERITER (81%vs88%, P=0.173) [CE
ZERHT, 2FLEEER (65.4%vs74.6%, P=0.137) BKrU2FEBFHLEEFER (48.7%vs61.5%,
P=0.119) [CEZRHRBN DI

SEEFERICHT ZFERTFOLEERTCIE. BEE=2cm. CA19-9fE>100U/ml. 7ZILT=
>/707UVH<1.38MHIIULcFRAREAFCHolc. TNHSDIEEDS S5 2IEEL LS
BI7 high riskiEFI (n=122). 1IEBRAT&=617% low riskfES] (n=156) EBRE UK L&D
3. high riskiEGITIFUFSBELEEUNATE D 2FEEFRNERICEN oz (45.1%vs70.6%,
P=0.048) ©'. low riskfEFI TIFZEZERHIEM oz (79.3%vs77.0%, P=0.965) .

[#&5E]

FEREFIEEDSSE. MRICHEL S SEBIIREBREDH TH D, High risk B CiTal{LZEE
DERMNRENIZBDD. row riskBEDANFEEL L. MHIORSEEDEEMNTRESNDS,
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2) RERAZZEFEBFIERIT R HIEER

[5] ERAS 7’00 b O— )LD THIPNT A TEH B FTERIEZ (SSI) /N RILG i FEEEICHL)
TEETHD. AAETIROBOEARHTZOEF UWLNY RILOEMZHET 5 2 &EBNE LT,
[75:%] e TIF2021FE 11 B 17 B WAZERRSSINY RILITIIZ . 5008 (1 : ERIEHEE
HEE, 2 ERREDHR—. 3:IFITIWNUTTILIO—Y 3 VICKDMEMER. 4 FHEBR
BABOMES. 51 NV RILDIEST) D SIBRBDFICIRINY RIVDRES NIz, USRS F bz CHIE E
hYIRIC KB DEIMENRFMZZF. 11 FEBDO T+ O0—2FFfc. 2016FEN52023FFT
COCEE([CEILKSSIV—RASURAZRKEL. KBAFERAE LS A THEIFRIIDHZRL
Tz quasi-experimental study [C KB 7T ARIED SSIFHLE EERIC DWW T EEEIRETZIT o 1o

[{ER] MEREFIBNY RIVEZFBEREZNZN 1,410 A (F : 61 £ 25K, L4537 A)
&E363 AN (- 60+ 27K, ZME146 N) TH DTl BIBDSSIEEZR(FTLAT6.0% (84/1410)
T, KRTEMSSIN'2.6%. FEBUIBED K UfiEEs / ARESSIN'0.7%. 2.7% THolce FILLWNY RILT
(&, RIEMSSIDIHRE (2.2% (8/363)) Ulz. XIHEATFIAEEDEN CTIF2AMRSSIFEY X T
HEEITHEA U ([RR]: 0.32 [95% [CI]: 0.15-0.69], p=0.004),

[#558] ZFECBASINIZFH U WVSSINY RIVIE, 2F873 SSIRERZ KBRS S D ENTE.
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LBz(E 2022 FEH S KN AFiTZEIIRICERAS Society S HE TERAS® #5=E L. 20243 HIC
BATHSH TDERAS®Society SBEMER &R D le. RELHH S ERASHREBEDHAKT — I &Lt
BT U TH Y. SO, ERASYSREIFIZICHIF BBERINRIC DOV THRET B,

[753%]

ERAS®SR%1%. 2023F 1N 52024 F3HF CERAS " HREE 228 (FHFEH67.41 11.0/%)
&E. ERASUSREIR M 2024 FE3AN 520255 1 HF TOERAS"HREBE 328 (FFHH74.4
11.3m%) [ UCFMHEBORARDERE. Filig 1858, 28EH. 3HEORKIFE. BERARAT—
TILIREH. fiik ADLEHEBEL. BEEEFOTH &V > 2B R T —9 Z Mann-Whitney U test (BEK
#5 %) CTHE U,

[ER]

ERAS®ERZIFFMUBIC 1 BNICUICAZE, 31 BIEFiMiE. 2UERENEIR. EDRI%OBR
F—YICDODVWTERERBL oI,

€59

ERAS®FEERIN' S5 ERAS” HREENDFRHRERDRED W ki L TH Y. EBRIE TORMKT —5
[CEEEDBH 2IEER B,

[#&5m]

ERAS®ICRIT 2 XY w JRIMDEEDAIE. HiliDOBREICIZ T, ERASHREBENDRHABKRDES
DY ZIMRIN S F TR T 2 T & T, MROBAN A LA—XER BIFNRBZNAADTEEE B 1,
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