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Teach the Teachers for Life Long Learning (T-LLL)

The European Society for Clinical
Nutrition and Metabolism
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REVIEW ARTICLE

Enhanced Recovery After Surgery (ERAS) for gastrointestinal
surgery, part 2: consensus statement for anaesthesia practice

A. Feldheiser', 0. Aziz2 G. Baldini®, B. P. B. W. Cox* K. C. H. Fearon®, L. S. Feldman®, T. J. Gan’,
R. H. Kennedy®, 0. Ljungqvist®, D. N. Lobo'®, T. Miller’, F. F. Radtke', T. Ruiz Garces'", T. Schricker'?,
M. J. Scott'3, J. K. Thacker'®, L. M. Ytrebe'® and F. Carli®

MREEBIERITOERASHA FZ74 ICH
Perioperative Optimization®DEE %

TCOPS
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American Society for Enhanced Recovery: Advancing
Enhanced Recovery and Perioperative Medicine

Tong J. Gan, MD, MBA, MHS, FRCA,* Michael Scott, MB ChB, FRCE FRCA, FFICM, 1%

Julie Thacker, MD, FACS, FASCRS,§ Traci Hedrick, MD, MS, FACS, FACRS, || ASE R
Robert H. Thiele, MD,q and Timothy E. Miller, MB ChB, FRCA#

As the population ages, the increasing surgical volume and complexity of care are expected to place
additional care delivery burdens in the perioperative setting. In this age of integrated multidisci-
plinary care of the surgical patients, there is increasing recognition that an evidence-based periopera-
tive pathway is associated with the optimal outcomes. These pathways, collectively referred to as
Enhanced Recovery Pathways, have resulted in shortened length of hospital stay, reduced complica-
tions, and variance in outcomes, as well as earlier return to baseline activities. The American Sucielg

|s a multispecialty, nonprofit international organization, dedicated to the
practice of enhanced recovery in perioperative patients through education and research. Perioperative
Quality Initiatives were formed whose intent is to organize a series of consensus conferences on top-
ics of interest related to perioperative medicine. The journal affiliation between American Society for
Enhanced Recovery and Anesthesia & Analgesia will enable these evidence-based practices to be
disseminated widely and swiftly to the practicing perioperative health care professionals so they can
be adopted to improve the quality of perioperative surgical care. (Anesth Analg 2018;126:1870-3)

TOPS
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POQI Nutrition Six

Pre-op/Post-op Nutrition 4 Consider Oral Nutrition

ﬁ*‘ﬁzl_b _ﬁﬁ ESF 1ﬁ Screening Essentia Supplements for Al
ZRE 6IEH
bcidn T | B it

Stop feeding late pre-op, 6 Nutrition management
restart early post-op * isateamgame

Anesth Analg 2018;126:1883-95 . . . . ’
TQ)PS Figure 2. Summary of key recommendations for perioperative nutri-
tion care. POQI indicates Perioperative Quality Initiative.

JP/12/19-0036



A
PRE-OPERATIVE NUTRITION CARE PATHWAY

Low Nutrition Risk

PAT, pre-anesthesia testing clinic;

€) scheduled O PAT Testing/Intervention
for Surgery Oral IMN 5 d pre-op Ready

for SURGERY

SURGERY
Oral IMN 7 d

PONS post-op - (3 WY
Assessment IMN, immunonutrition Nutrition

and Albumin Risk

@ PONS (-)
AND/OR Alb > 3

TORS PONS, preoperative nutrition score. Anesth Analg 2018;126:1883-95 .




Adult Outpatient
Pre-Anesthesia Worksheet

Instructions: 5. For BMP or Na/K: normal results good for 3 months (except for
1. Check all conditions in first column and note which tests are indicated diuretic use, normal results good for 2 weeks; all patients with ESRD
2. Place “X" in the bottom row of each column where a test is indicated require Na/K on date of surgery either as iISTAT or BMP)
3. Transcribe indicated tests to orderset For CBC: normal results good for 3 months
4. X" = Test to be done on date of surgery For ECG: normal or unchanged ECG good for 2 years

No

cBC BMP Na/K Glucose INR

m
0O
@

Disease Processes

Hypertension

Cardiovascular disease (CAD, arrhythmia, CHF, PVD) X X

Cardiac symptoms (recent chest pain, palpitations, syncope)

Cerebrovascular disease (CVA, TIA)

Diabetes mellitus X X*

Pulmonary disease (COPD, pulm fibrosis, pulm embolism)

Obstructive sleep apnea

XXX [ XXX XX

ESRD, chronic renal insufficiency, dialysis X*

x| X

Hepatic disease (i.e. cirrhosis)

Hematologic disease (i.e. anemia, bone marrow disease, HIV)

Chemotherapy within last six months

XX XXX [X|X[ | X

Medications

| Miliseablioa me AT lalkilwaidawIADYD W

JP/12/19-0036 https://www.wakemed.org/for-providers-pre-anesthesia-testing



JKEHEE EIEOE IE 1B (Optimization)
The Cheers-Dream campaign

* Carbohydrate <NHS(UK) ER7D75A>

* Hydrate
* Euvolemia
* Eunatoremia

 Ready to Start DREAM IVI b |
(Pain control (X HARD &) _ ODI lZIng

Professor Monty Mythen

RCoA Council Member
Chair, Perioperative Medicine

Programme




HIb 28 AFL F1il5 D iz Bl E (e (X f51£:0,1 H
DREAM(Drlnklng,Eatlng,IVIoblllzmg) Eﬁkg L J: 73

Protocol compliance
Preop. counselling

10

|
|
Bowel preparation | =
Carbohydrate drink F—e—
Mo premedication e

Bair Hugger= F—e—
Transverse incision —

Epidural at all

Oral analgesia day 0"

Out of bed day 0O | = I

0

s | EerTEy
BRI 3

£

Oral fluids day O

Mo intravenous fluids day 1
OMNS day 1

Mormal food day 1 E}J ? &ﬁw % | | = I

COut of bed day 1 :
Urinary catheter out day 2 | — I
Epidural removed day 2 F o |

O 1 =
Hazard ratio

|< )DS Maessen J, et al : A protocol is not enough to implement an enhanced recovery programme for colorectal resection.
Br J Surg,94:224-231,2007. 18



Perioperative Optimization
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Nutrition support in the perioperative period
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Severe pre-existing inflammation and sepsis influence
healing negatively (wounds, anastomoses, immune function, etc.)
but also decrease the benefit of nutritional therapy

TQ);)S ESPEN guideline : Clinical nutrition in surgery . Clinical Nutrition 2017.
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ASA PS Examples, including, but not limited to:

Definition

Classification

ASAI

ASA I

ASA I

ASA IV

ASAV

ASA VI

A normal healthy patient Healthy, non-smoking, no or minimal alcohol use

A patient with mild 5y53tﬂ&< B M I < 4 O Mild diseases only without substantive functional limitations. Examples include
(but not limited to). current smoker, social alcohol drinker, pregnancy, obesity (30
= BMI = 40), well-controlled DM/HTN, mild lung disease

A patient with severe systemic disease Substantive functional limitations; One or more moderate to severe diseases.
Examples include (but not limited to): poorly controlled DM or HTN, COPD, morbid
B M I > 4 O obesity (BMI =40), active hepatitis, alcohol dependence or abuse, implanted
— pacemaker, moderate reduction of gjection fraction, ESRD undergoing regularly
scheduled dialysis, premature infant PCA = 60 weeks, history (=3 months) of MiI,
CWVA, TIA, or CAD/stents.

A patient with severe systemic disease that is a constant threat to life Examples include (but not limited to): recent { < 3 months) MI, CVA, TIA, or
CAD/stents, ongoing cardiac ischemia or severe valve dysfunction, severe
reduction of ejection fraction, sepsis, DIC, ARD or ESRD not undergoing regularly
scheduled dialysis

A moribund patient who is not expected to survive without the operation Examples include (but not limited to): ruptured abdominalfthoracic aneurysm,
massive trauma, intracranial bleed with mass effect, ischemic bowel in the face of
significant cardiac pathology or multiple organ/system dysfunction

A declared brain-dead patient whose organs are being removed for donor
purposes

https://www.asahqg.org/standards-and-guidelines/asa-physical-status-classification-system

22
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Contents lists available at ScienceDirect CLINICAL

NUTRITION
Clinical Nutrition

journal homepage: http://www.elsevier.com/locate/clnu

ESPEN Guidelines on Enteral Nutrition including organ transplantation, 2017
ESPEN guideline' Clinical nutrition in surgery @CmssMark

Arved Weimann * ', Marco Braga P Franco Carli ¢, Takashi Higashiguchi ¢,
Martin Hiibner © Stamslaw Klek ', Alessandro Lawano , Olle Ljungqvist " Dlleep N. Lobo !,
Robert Martindale I Dan L. Waltzberg £ Stephan C. Blschoff | Pierre Singer ™

(D integration of nutrition into the overall management of the patient
BMTEADEESARICKEBEEZRY:AD (FREHELE D)
(2 avoidance of long periods of preoperative fasting
T DRk B HAM Z Al gE7R R YRR T B ((RAT A2 — A D FF)
(Bre-establishment of oral feeding as early as possible after surgery

MBI TESE TR OENREBHT S (FEDODREAMERL)

(@start of nutritional therapy early, as soon as a nutritional risk becomes apparent

TCOPS RKEVRAVNHALNIGE o0 TEAEITRREREZHIRBT S

JP/12/19-0036
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Contents lists available at ScienceDirect CLINICAL

NUTRITION
Clinical Nutrition

journal homepage: http://www.elsevier.com/locate/clnu

ESPEN guideline' Clinical nutrition in surgery @CmssMark

Arved Weimann * ', Marco Braga P Franco Carli ¢, Takashi Higashiguchi ¢,
Martin Hiibner © Stamslaw Klek ', Alessandro Lawano & Olle Ljungqvist " Dlleep N. Lobo !,
Robert Martmdale Dan L. Waltzberg £ Stephan C. Blschoff | Pierre Singer ™

(B®metabolic control e. g. of blood glucose
mEEI A —)LERDEL-RBEEZITES (fiTh+)
®reduction of factors which exacerbate stress-related catabolism or impair gastrointestinal
function ARRLRBEFEEHILEMEEDSE (B iE5E & EIER )
(Dminimized time on paralytic agents for ventilator management in the postoperative period
i (ZIE. EEaFCamstEF OERAARZRET S
(8early mobilization to facilitate protein synthesis and muscle function

TOPS BHADRER GES) AEB DA e RAED RIEZ (e (5 H D DREAME L)

JP/12/19-0036 ESPEN Guidelines on Enteral Nutrition including organ transplantation, 2017 22
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TILTZIAO

rEXYD

TRERERR

(Prognostic Nutritional Index: PNI)

NI ARYALTFY

ENTLTILIIV)

SMI&IE S

SMI( Skeletal Mass Index)



TRERER
(PROGNOSTIC NUTRITIONAL INDEX: PNI)

PNI =10 X Alb+0.005 X TLC
Alb; MEFILIT S AE (g/dL) TLC: #3127k (/ul)

F#E{E :50-60
(A7 FITEE AR ET)

TOPS
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PNIL1iTR & BHE

WIFBEIPNI < 471X, FlvbFRE (4BFRELLLE) . Mé st TR EHEDFHE
E%FHTAHMILI-EFTHS,

BTHIPNI < 47D IW—TTlE. PNI 2 47D T I —F IR £FHRNE
{. REAFEMNEL,

EX);E{ESRBNADFMIZH T,

A5<PNI: F i aTgE

40<PNI<45: ;XN PBE

PNI<40:81f&. MEE=

medicine(baltimore) 2016 Jun;95(24).e3781

TOPS 2
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https://www.ncbi.nlm.nih.gov/pubmed/27310954
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TOPS

H. ANICKD7ILIT =02
120%

110% |
x
® 100% f
¥

90% |
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BAGZ B 3{u B H1T  BME
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SIEEEE/\> R vT  PHEF. 2005
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Albumin& ki,
CRPHAETFTLEAEWLWEIE S AL

In infants after surgery, decreases in serum CRP values to less
than 2 mg/dL have been associated with the return of anabolic
metabolism and are followed by increases in serum prealbumin
levels .

Letton RW, Chwals WJ, Jamie A, Charles B. Early postoperative alterations in infant energy use increase
the risk of overfeeding. Journal of pediatric surgery. 1995; 30:988-92. discussion 92-3

=T IVIZI % RSHHIIZ. CRPEHERE
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7V RY A L FHEHB

F2—21 MBEAWLIC& BREMHEDH

A R e

BrAEL 6.7~8.3g./d¢ —_—
TIVTI 3.8~5.3g./d¢ 17~23
NI AYALF(TLTIVTIY) 22 ~40mg. de 1.9
RTP rSLZXT71) 190 ~320mg.~ de 7~10
LF J—IiER=AIEL 2.9~7.9mg d¢ 0.4~0.7

AORE EEHIY-HIL=—a—kYi a2 P49
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HERADHIRE T S5BMIE

F i (%) HiEL9 5BMI(kg/m?)
18-49 18.5-24.9
50-69 20.0-24.9
70LL E 21.5-24.9

ARDOREEIRERE(2015) 1 o ik

BRMEERREBABHFERZDHA FZ74 Tl

10 EDStanE TERIE20, HBlE22%2 TRISGERICREFARELER

ESPEN Guidelines on Enteral Nutrition including organ transplantation, 2017
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— g (DXA : “B T3 /L¥F— X RIBRAIE)
Es _
(BETERT S 60 %Tm o5 MLl OmEE ] e o
AR FE : 26kg Fim
o4 1 18kg FiiE
@FHTHE Wk 0.8m LT
DI,
& 7 (7T 572
DDEL PR O RIE
Fre=Rear FEE (DXA) B 7.0kg/m’ i, Zot 5.4kg/m’ kid
FOPSE (BIA) 5514 7.0kg/m* SR, 221% 5.7kg/m* il
L /e l, B/
HIL IR T TlE AL L Vi P ey 1 = 22 HLaR=7
(D EEER D TTEEE)

HILOAR=ZF D

HE#) Geriatrics & Gerontology International 14, Suppl 1 : 1-7, 2014
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TOBU HOSPITAL PATIENT SUPPORT CENTER
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< v 7 > .
3 %%17% PFM: Patient flow management
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FMaIlciE3 >D“F 7 FHiEICIX“DREAM”
DZE/E @DDrinking
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BERBRHNFZEBOOO2HMES

ESRE | FREREE

[QO3|[MEARIEEE-1EFERE : MERIEE-1 BRIK
ER#E BL(NEEL2mkR)
2018%5817H(K) 10:10 ~ 11:40 H14435 (XU 74 IR TRy 2 RK—)L 2B F205+F206)

[Q03-06]E ek IC & T % AMTEARE M@ ()L IXZ7 & PNI) &BFil
X, ERBHEOREM.

Ofcik 4", #ESF'. M/ W ERS a0 RE'. kN AR &8 BT (1. FERBETRBHR  FHEp
B 2. BESEETRBAER FHIE)

@EHMERIOYILIR=ZTEZSE

16.9%
(173) p (96) (9) .
HAERS e ik K
e SF SF "t
= 76.8%(317) 79.1%(34) 83.1%(275)
81.4%
(756) 14.7%(11) 1.5%(1)
HILa~=T fitk) nﬂ%ﬁ ﬁ'j“
Sy Iy
YuAn=THL 85.3%(64) 98.5%(66)

JP/12/19-0036

OHILaNR=F LEEH

134 655
— BFiilL

BTt
5% 010agk

HILa~s=F HILa~s=F
&) El

BFEREFIY L ON—TFETEL
Y2HRE 22.5% vs 13.3% P<0.05

OYILINRZY LR ERBA

irEER AR L O
14+ —TFPETHBILREWL
13+ Mann-Whitney U%E
H 11 P<0.05
10
. I
-

HiLas=T &) Haa~=rFkl

tHanx=—F k| HiLa~=FilL

Fi(Med) | 11.6842(8) 9.3651(7)
EE = 12.9843 99447
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Nutr Clin Pract. 2017 Feb:32(1):110-115. doi: 10.1177/0884533616680355.
Epub 2016 Nov 24.Sarcopenia Is Highly Prevalent in Older Medical Patients With Mobility Limitation.
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Ry P ERFFETL
1 H0.5%B (SfE)
A% B (FH)
50% M T 3 IL ¥ — PR T2
1 H0.2% R

1.Anabolic resistance assessed by oral stable isotope ingestion following bed rest in young and older adult

volunteers: Relationships with changes in muscle mass.Clin Nutr. 2016
2.Metabolic adaptation to caloric restriction and subsequent refeeding: the Minnesota Starvation Experiment revisited

The American Journal of Clinical Nutrition, Volume 102, Issue 4, October 2015, Pages 807—-819 43
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£ 7] (i*%bi,..\ &: 1H Eﬁﬁﬁﬁdf) )

e )L IR ZWT IC

24 %)20kg, B \f_ciriﬁ% £V fﬁ’JBOfvéLOkg

Guerra RS et al. Handgrip strength cutoff values for undernutrition screening at hospital
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Frailty and anaesthesia: what we needto /'Q
Know &3 &-._..}

FOR ANAESTHETISTS
RCA '(‘\-—,ll allon ma N

Richard Gnriffiths MD FRCA

Madhur Mehta FRCAMD DNR  Advance Access publication 6 January, 2014

Anaesthetists are likely to encounter frail patients in the
elective and emergency setting and should try to identify risk

factors at preoperative assessment.

TOPS 47

JP/12/19-0036



Trimodal prehabilitation program
Prehabilitation . Preoperative rehabilitation
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Santa Mina D, et al : Effect of total-body prehabilitation on postoperative outcomes : a
systematic review and meta-analysis. Physiotherapy 100 : 196-207, 2014.
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TQ);)S Tsimopoulou |, et al: Psychological Prehabilitation Before Cancer Surgery : A Systematic .
Review. Ann Surg Oncol 22:4117-4123, 2015.
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6. Can carbohydrate and protein-contai-

ning beverages be used to shorten preoperative
fasting?

“Beverages containing carbohydrates asso-
ciated with protein source (glutamine or whey protein)
can safely be ingested up until three hours before the
anesthetic procedure.”

DOT: 10.1590/0100-6991201 7006003 Review Article

ACERTO guidelines of perioperative nutritional interventions in elective
TQ)PS general surgery

JP/12/19-0036

Rev Col Bras Cir 2017; 44(8); 633-648
52
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TAER - AF (BINE) DORERLILE

HIL a7 EE(84) JEH )L 3~ = 7 EE(304) P{iE

IENIEINE 0.8+2.2 kg ~0.5+1.5 Kg 0.1036

SMI¥EHNE 0.4+ 0.4 kg/m? 0.1£0.3 kg/m? 0.0301

(FEENE 0.8+1.0 kg 0.7+£1.0 kg 0.9101

AHIEINE 1.1+1.5 kg T 0.6+1.2 kg 0.3902

BB INE 0.7£0.3 kg T 0.4+0.1 kg 0.5319

ENiEiE = —~0.8+2.5 kg —0.4+2.0 kg 0.5960
TQ)PS iR £ 7= |dpearson® y —FEIRTE

1P/12/19-0036 IRB 2017093, JMA-11A00321




FRARDRFRATDGER

cH N ARZTHEIVIEY L OARZTIZH DD S T HHTET
gHAif (A58 ﬁﬁ”*—ld)iﬁﬂlwﬁﬁﬁiﬁ*‘?)
7DAEUT—73/ PAIICK Y BIREIIIEML 7=

 iiT21HB(295%7%°
DREAM (Drinking,Eating,Mobilizing)

0)1%5275‘_.[551 -1

cEBEHEFAt+ R THEVLWHIILORS _'ﬁh.:FSL\’C%\ B
1%’55?5’;'55(( Skeletal Muscle Index) (Z3EINAE2 % S 7-

TOPRS IRB 2017093, JMA-11A00321



Nutrition support in the perioperative period
( ESPEN LLL version) & eseen

1. Perioperative Optimization
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PONV: Postoperative Nausea Vomiting

JP/12/19-0036

“EEICHDDOSEEREIR MBS ES”

A time-motion economic analysis of postoperative nausea and vomiting in
ambulatory surgery. Parra-Sanchez |,et al.
Can J Anaesth. 2012 Apr;59(4):366-75

“BHEDMIEICEITFVWTZE NO1 7
WhICh clinical anesthesia outcomes are both common and important to avoid?

The perspective of a panel of expert
anesthesiologists. Macario A et al. Anesth Analg. (1999)

“BET FPHTE A HH#6,000~11,000/4 -
THRL

How much are patients willing to pay to avoid postoperative nausea and vomiting?
Gan T et al. Anesth Analg. (2001)

“BiLH50%. MEREH30%”

Incidence of and risk factors for postoperative nausea and vomiting at a Japanese
Cancer Center:
first large-scale study in Japan.Morino R, et al.J Anesth. 2013 Feb;27(1):18-24

‘WU RTEETIE, ®80%ICHEE"

Consensus guidelines for the management of postoperative nausea and vomiting.
Gan TJ,et al.Anesth Analg. 2014 Jan;118(1):85-113
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The NEW ENGLAND
JOURNAL of MEDICINE

ESTABLISHED IN 1812 JUNE 10,2004 VOL. 350 NO.24

A Factorial Trial of Six Interventions for the Prevention
of Postoperative Nausea and Vomiting

Christian C. Apfel, M.D., Kari Korttila, F.R.CA., Ph.D., Mona Abdalla, Ph.D., Heinz Kerger, M.D.,
Alparslan Turan, M.D., Ina Vedder, M.D., Carmen Zernak, M.D., Klaus Danner, M.D., Ritva Jokela, M.D., Ph.D.,
Stuart J. Pocock, Ph.D., Stefan Trenkler, M.D., Markus Kredel, M.D., Andreas Biedler, M.D., Daniel I. Sessler, M.D.,
and Norbert Roewer, M.D., for the IMPACT Investigators*
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\)D New Engl J Med. 2004 Jun 10;350(24):2441-51.
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Mechanical obstruction

lleus(=POl)
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Diagnosis of POI

* 2 or more of:
—Nausea or vomiting
—Inability to eat for >24h
—Absence of flatus >24h
—Abdominal distension

—Radiological confirmation

TCOPS

JP/12/19-0036 Bragg et al, Clin Nutr 2015 72
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POI : Post operative ileus
i - INREEBOEETREEINW TEA RS

Histamine

Activation of mast cells,
monocytes and macrophages

TNF-a "

@@ @g ARNER

%ﬁm FIE - UG - FIEF
g R

Ly

2 ! Absolute constipation
Somatic and visceral trauma

Posizﬁ?m o TRERRE

- o FEAAR

8 5 B
SR OMENE
PONV

coupling

B
Gut handling and anastomosis

Intestinal oedema and
. - stretch = STAT-3
Fluid activation and ¥ MLC
overload i

phosphorylation

2 ) Activation of opioid
i 5' 2 - receptors; decreased

Opioid analgesia intestinal motility

Changes in gut
peptides: motilin, VIP,
substance P

TQ)DS Bragg et al, Clin Nutr 2015
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Intervention

Mechanism

Benefit

Salt and fluid overload

Carbohydrate loading

Routine nasogastric tubes

Intravenous lidocaine
Coffee

Chewing gum
NSAIDs

Early enteral nutrition

ERPs
Laparoscopic surgery

Alvimopan
Mid-thoracic epidural
anaesthesia

1 gut cedema and stretch

1l insulin resistance

Prophylactic drainage of stomach
Anti-inflammatory; opioid-sparing
Stimulatory effect

Stimulatory effect

Opioid sparing; anti-inflammatory
Anabolic: | insulin resistance:
stimulatory

Multimodal-effect

1 tissue trauma; | bowel handling; |
inflammatory reaction

n-opioid receptor antagonist

1 inflammatory response

1 sympathetic stimulation

1 opioid requirement

Early mobilisation 7?7 anabolic effect

MNicotine
Daikenchuto

Magnesium sulphate
Prokinetics

Colonic prokinetic
Anti-inflammatory on acetylcholine
receptors

Anaesthetic effect

Prokinetic effect

——

H

+ 4+ +

_|_
——

——
——

——
——

+ [+

+ +

o+

+—+ Definite benefit.
+ Possible benefit.
+ No benefit.

- Possible harm.

Bragg et al, Clin Nutr 2015 74
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Preadmission
Audit of compliance/ counselling

outcomes .

\
N\
N\

|
|
|
Perioperative N :
oral nutrition ~. _ A v

Early removal of x
catheters/drains ~~~._ .
Stimulation of ----»
gut mobility

Prevention of A
nausea and vomiting  .” K :
// I

Non-opial oral .~ , :
Analgetics/NSAIDs % :
Standard Warm dir body

mobilisation  heating'in theatre

TOPS

Selective bowel-prep

.’ CHO- loading/no fasting
.-~ __-No-premed
o No NG tubes

—_-—
-
-

Thoracic epidural
Anaesthesia

—

RN Short-acting
N Anaesthetic agent

\
\

‘. Avoidance of
Sodium/fluid overload

Short incisions

Fearon et a al 2005, Lassen et al Arch Surg 2009, Guidelines: www.erassociety.org
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HH#) Wind, et al : Perioperative strategy in colonic surgery . LAparoscopy and/or Fast track
multimodal management versus standard care (LAFA trial) BMC Surgery, 2006.
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Bowel rest

N

Bowel movement
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Epidurals reduce stress response/
improve gastromtestmal motility

Effect on time to first passage of stool

:~
R
{

P
1 : :
X Weighted Mean Difference (Ramdom)
........ § 95% Cl
< i -
: 4 = -
-ll‘lll '
N =
. | S —
i H
.........:‘
EDA 5!6 e
FTT I
: R -100 -50 0 50 100
: E"G"E Favours Epidural LA Favours Opioid based
'X" Jorgensen, Cochr Database Syst Rev 2001;1

Epidural analgesia:
Inhibits afferent and efferent [imbs of viscero-visceral inhibitory reflexes

82



Impact of Epidurals

Mo. events/Mo. patients {2o)

OR (95% CI) Epidural Control Mo. trials
Heart block = 0.25 {0.11—0.57) 12/261 (4.6) InS2z72(11.0) 5
Cizziness [ — 047 (0234 — 0 F3) FPMTE (18 F) SERS1TS (3D M) i
lleus —_—— .43 {0.21— 0.88) 10275 (3.6) 244282 (B.5) =
Pulmonary il = 044 (0,14 — 1.35]) 11094 (0.09) T/ 1094 (0.6) EL]
Sedation —_— 0.52 (0.20—0.91) 294278 (10.4) 39/250(15.6) 11
Headache 0.52 {0.13— 2.03) 12/197 (6.1) 18/172 (10.5) &
Congestive heart failure —_—— 0.55 {0.27— 1.13) 12/276 (4.3) 21/235 (8.9) &
Frneumonia |- 0.56 (0.45—0.70) 138/2344 (5.9) 22872283 (10.0) 58
Deep venous thrombosis —_— 0.58 (0.29— 1.16) 15/1188 (1.3) 2a/1186 (2.0) 40
Respiratory depression —— 0.61 {0.29—0.93) 32/1776(1.8) 57,/1733 (3.3) 59
Atrial fibrillation —- 0.63 (0.4%9—0.82) 140/6653 (21.1) 213,722 (29.5) 13
Atelectasis — - 0.67 (0.48 —0.93) BOSTO4 (11.4) 108/677 (16.0) 14
Ventricular tachycardia — - .69 (0.45— 1.05) 39/690 (5.7} 56,/659 (8.5) E:]
Supraventricular tachycardia —- 0.69 {0.55— 0.87) 213/1059 (20.1) 269/1057 (25.4) o
Re-intubation = 0.70 {0.26— 1.86) 5/281 (1.8) 8/289 (2.8) 7
Urinary tract infection —_— 0.70 {0.39— 1.26) 19/394 (4.8) 25/386 (6.5) 11
Myoacardial infarction —l— 0.73 (0.50— 1.06) ABS1B20 (2.6} G66,/1812 (3.6]) 39
Myocardial ischemia —- 0.75 (0.52— 1.07) 82/1117 (7.3) 95/1087 (8.7) 28
Prolo ilaticn —— 076 (0 SE—1 (ul)
I PONW —-— 0.76 (0.58 —0.99) 150/633 (23.7) 171/582 (29.4) 25 |
enal Tallure — 0.78 (0.57 — 1.09) 66/2363 (2.8) 83,2329 (3.6) a7
Stroke —m— .79 {0.41— 1.52) 12,1931 (D.06) 171941 (0.09) 45
Re-operation — - .81 {D.55— 1.20) 49,1049 (4.7} S8,/1010 (5.7) 20
Sepsis —- O.B2 (0.64 — 1.06) 194714 (27.2) 213/656 (32.5) r
Meed for postoperative transfusion —_— 082 (0.51—1.32) 29/807 (3.6) A5/774 (4.5) 31
Gastrointestinal bleeding .89 (0.35—2.27) s/24a0(2.1) &5/238 (2.5) E:]
Wound infection —— 0.93 {(0.66— 1.31) 65/1375 (4.7) 62/1386 (5.0) 45
Pleural effusion 1.01 {0.43— 2.39) /216 (4.2) 9220 (4.1) &
Readmission to hospital ] 1.23 (0.56— 2.70) 15/163 (9.2) 12/161 (7.5) [
Meed for intraocperative transfusion —r— 1.26 (074 — 2.18) 44307 (14.3) 39,281 (13.9) 5
Anastomotic leakage —_ - 1.36 (0.72—2.57) 23418 (5.5) 15/388 (3.9) 1z
Pruritus (with epidural opicids) —a— 1.47 (1.15— 1.88) 191,/1102 (17.3) 13271060 (12.5) 30
Urinary retention — - 1.60 (1.02— 2.51) 53453 (11.5) 33,/440 (7.5) 19
Hypotension —- 4.92 (3.11—7.78) a6/931 (10.3) 20/904 (2.2) 25
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Fast track score of 14

Proposed fast-track criteria to determine whether outpatients can be transferred directly from the operating room to the
step-down (Phase Il) unit. A minimal score of 12 (with no score,1 in any individual category) would be required for a patient
to be fast tracked (i.e., bypass the post anesthesia care unit) after general anesthesia.

Oxygen saturation status
Level of consciousness Score Maintains value >90% on room air 2
Awake and oriented 2 Requires supplemental oxygen (nasal 1
Arousable with minimal stimulation 1 prongs)
Responsive only to tactile stimulation 0 Saturation <90% with supplemental 0
Ph}rsical activity oxygen
Able to move all extremities on 2 Postoperative pain assessment
command None or mild discomfort 2
Some weakness in movement of 1 Moderate to severe pain controlled with 1
extremities IV analgesics
Unable to vc}luntarily move extremities 0 Persistent severe pain 0
Hemodynamic r;tabilit}r Postoperative emetic symptoms
Blood pressure <15% of baseline MAP 2 None or mild nausea with no active 2
value vomiting
Blood pressure 15%-30% of baseline 1 Transient vomiting or retching 1
MAP value Persistent moderate to severe nausea 0
Blood pressure >30% below baseline 0 and vomiting
MAP value Total score 14
Respiratory stability MAP = mean arterial pressure.
Able to breathe deeply 2
Tachypnea with good cough 1
Dyspnelc with weak cough 0 ANESTH ANALG 1999;88:1069—72
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Table 3. Postoperative Recovery Times and Need for Nursing Interventions in the Postanesthesia Care Unit (PACU)

Variable Propofol Isoflurane Desflurane
Extubation time (min) 8.7+ 38 79+ 36 6.1+ 31
Emergence time (min) 10.0 + 3.8 94 + 32 7.1+ 3.0
Command time (min) 105+ 39 10 + 3.2 77 +3
Orientation time (min) 11.2 + 3.8 10.9 + 3.5 87 + 3.2
Fast-track eligible on PACU arrival (%) 44* 43* 73
Fast-track score of 14 (min) 33 + 25* 44 + 36* 22 + 23
Therapeutic interventions () 9 21* 7
Supplemental oxygen (1) 3 4 2
Postoperative opioid analgesic (n) 5 127 4

1 5 1

Antiemetic (n)

Values are means * sp, 1, or .
* P < 0.05 when comparing the Propofol or Isoflurane group with the Desflurane group.

<XWR>T7 7R ET7 v o BEBEEREOANRLIRBZFRNFNZXT7/- CEIMEEZEIEL
<(EE >
D77 A FS v 7BRAATI4ITET 5 TORMH
TRIZIVTVEEZ, 7AR7+—LEEA Y TILT VEEERL T, BEILEN T
(22 £2349%433 £ 254H L 44 +364)
QPACUNDEIER, TRAIZILTVETIE, AVILI vy E7TORT7+—ILEEFELLRL, BEEES
HLOTT7T7AMNT Y IPNBETH D LI NTZEHIE D > 72 (T3%XF43%E & V44%)

Fredman B, et al. AnesthAnalg2002;94:560-4  s5
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Line of Equality

ol
—
(=]
O
\

75% 1

50% 1

25% 1

SD: Desflurane % Reduction versus Propof

0 . v . 4 . o
-25% 0% 25% 50% 75% 100%
Mean: Desflurane % Reduction versus Propofol

TRA7ILZ7VETORT7#—IILTOFRNE TCORERRBZ. QWA B X XEENTIZ TLLE

<(EE >

WIKE F COEBJHERBEFDIESDEEE. 78R T7+—ILICHERTRAIZILT V> TEFNEFN21% (95%
EREXME:9-32%. P=0.001). 26% (95%1=#EXHE:6 - 42%. P = 0.006) J&»

QHICRT A2 F TCOEFYEMEFDIESDEICOVNWTH, AR 7 A —ILICEERTR7ILT VTF
NZFN23% (5% =EFEXE: 16 - 30%. P < 0.001). 39% (95%{=#B[XE: 25 - 51%. P < 0.001) J&

Wachtel RE, et al. Meta-analysis of desflurane and propofol average times and variability in times to extubation
and following commands. Can J Anaesth. 2011 Aug;58(8):714-24
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Effect of increased body mass index and anaesthetic duration
on recovery of protective airway refleixes after sevoflurane
vs desflurane’

R. E. McKav!'#=% A_ Malhotral, O. S. Cakmakkava! 2, K. T. Hall', W. R. McKay!
and C. C. Apfel!

! Department of Anaesthesia and Perioperative Care, C-450, University of Califormia San Francisco,
San Francisco, CA 94 143-0648, USA. ~Cerrahpasa Medical School, University of Istanbul, Istanbul, Turkey

"Corresponding author. E-mail: eshimar@anesthesia. ucsf.edu
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I ( )DS McKay RE et al., Br J Anaesth 2010, 104 (2):175-82
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BMI 18-29 A . e
100 -8 ol 7Y 2500 | ® Patients receiving sevoflurane y = 28x + 70, R = 0.30
E T D) ./'. A Patients receiving desflurane y=7x+ 177, R=0.28
-=" -~
pa) o BMI >30 .
/
80 & 5 - 2000 [~ 3
BMI 18—24/// p, Time (s) ® o 5
’ e from anaesthetic | - -
60 < P — discontinuation 1500 & ® °
Per cent of s until first . ° P=O.0E
; o7/ ability to
paat;;gr’:z)s & Sevoflurane Desflurane swallow (T3), 1000 -
40 "gmi 25-29 B 1000s =
swallow 17 min
500 [~
20 —
BMI >30 5 | | | ] | i
0 1 1 1 1 1 1 ] 1 1 1 1 1 1 I 15 20 25 30 35 40 45
2 6 10 14 2 6 10 14 BMI (kg m™2)

Minutes after response to command

T%g SEFFIT R E 1200

AT

[
[

£& % BMI [kg/mZ] 18 24, 25-29, 30LLEICHDF. ZU VI TIRRIEEEFLTN,050%/0,50% AT TTRAZILT YV
NlxtHR7IL7(C Uﬁﬁi@’ﬁ&%bto %\’%EPJJ:%: ICEOD T ICEZ D F TORR. “ﬂﬂb"F (20mL @ﬁk7}<) ¥ COFME
FHxEixlL7me BHE. MTIXFEONTICEZTH B2, 6. 14, 22, 300FBICEREL /-, BIEA LA ER,

1P/12/19-0036 McKay RE et al., Br J Anaesth 2010, 104 (2):175-82 29



The Effect of Anesthetic Choice (Sevoflurane Versus
Desflurane) and Neuromuscular Management on
Speed of Airway Reflex Recovery

Rachel Eshima McKay, MD,* Kathryn T. Hall, BA, MPH,* and Nancy Hills, PhDt#+

A All Subjects Undergoing Swallowing Evaluation 120
120 B Bl Sevofiurane + Protocol
O Sevalluran B Desflurane + Protocol
B Desflurane 100
100 =
Percet of -
Percent of sn |- ﬁ:ﬁfﬁ
Subjects 4
Passing Sm#lowmg
est,
Sl | by Anesthetic™
by Anesthetic,
*P<001
at 2 Minutes 40 H
40 H
20
2 H
1]
Y 2 6 14 22 30 60

2 6 14 22 30 60
Time (Minutes) After Response to Command

. . R EXY T EHaiE) N— X
= = VAN /o A= /\%
TQ)PS bt NEAERSSE R DB L NI aE OO R ANEET | F-RBEICRE

JP/12/19-0036 McKay RE, et al. Anesth Analg. 2016; 122(2): 393-401.

Time (Minutes) After Response to Command
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Author Year Type Indication
Colectom ;
Asao et al. 2002 Lapar Colectomy - I
McCormick ef ai. 2005 Open Colectomy A - =
McCormick et al. 2005 Lapar Colectomy —-
Matros ef al. 2006 Open Colectomy - .
Schuster et al. 2006 Open Colectomy B ;
Quah et al. 2006 Open Colectomy e
Hirayama et al. 2006 Open Colectomss - :
Crainic et al. 2009 Lapar Colectomy " =
Crainic et al. 2008 Open Colectomy I L
Bahena-Aponte et al. 2010 Open Colectomy ~—a=
Subtotal (l-squared = 81.0%, P = 0.000) .
- I
Others -
Chou et al. 2006 NS Others T -
Zhang et al. 2008 NS Others . =
Cavusoglu et al. 2008 Open Others -
Ngowe et al. 2010 Open Others L I
Marwah et al. 2012 Open Others L +
Subtotal (l-squared = 50.8%, P = 0.087) —_—  —
- I
Caesarean section !
Abd-El-Maeboud ef al. 2008 Open Caesarean section _-!-
Kafali et al. 2010 Open Caesarean section
Shang et ai. 2010 Open Caesarean section i
Ledari et al. 2012 Open Caesarean section ——
Subtotal (l-squared = 1.0%, P = 0.387) <>
. I
Overall (I-squared = 73.5%, P = 0.000) e
Overall effect:Z=4 94, P=0.000 :
T T T
-2 -1 O
Favors chewing gum Favors control
JP/12/19-0036 Li S, et al. J Gastroenterol Hepatol 2013 91
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TCOPS

Author Year Type Indication
Colectomy :
Asao ef al. 2002 Lapar Colectomy<—= :
McCormick et al. 2005 Open Colectomy —il
MeCormick et al. 2005 Lapar Colectomy L :
Schuster ef al. 2006 Open Colectomy L ;
Quah et al. 2006 Open Colectomy .
Hirayama et al. 2006 Open Colectomy<€ o :
Crainic et al. 2009 ©Open Colectomy | m—
Bahena-Aponte et al. 2010 Open Colectomy -
Subtotal (l-squared = 84.0%, F = 0.000) — : e
u |
Others :
Chou et al, 20086 N3 Others -
Cavusoglu et al. 2009 Open Others -
Ngowe et al. 2010 Open Others —— :
Marwah et al. 2012 Open Others L) T
Subtotal (l-squared = 19.9%, P = 0.290) _ |
= |
Caesarean section :
Abd-El-Masboud et al. 2009 Open Caesarean section [ -
Shang et al. 2010 Open Caesarean section : -
Ledari et al. 2012 Open Caesarean section | -
Subtotal (l-squared = 85.8%, P = 0.001) | -
|
A |
Overall (l-squared = 86.4%, P = 0.000) .—_:-'___:—":_—.
Overall effect:Z=4.54, P=0.000 :
| I I
-3 -2 o] 1
Favors chewing gum Favors control

JP/12/19-0036

Li S, et al. J Gastroenterol Hepatol 2013 5



Chewing gum (B HAICEETZ9 1 IX): LOS

Author Year Type Indication
Colectomy :
Asao et al. 2002 Lapar Colectomy < - :
McCormick ef al. 2005 Open Colectomy i ¥ 9
McCormick et al. 2005 Lapar Colectomy L :
Matros ef al. 20068 Open Colectomy :-
Schuster et al. 2006 Open Colectomy B I
Quah et al. 2006 Open Colectomy << - ;
Bahena-Aponte efal. 2010 Open Colectomy << > : >
Subtotal (l-squared = 77.6%, £ = 0.000) — [——
I
- I
Others :
Chou et al. 2006 NS Others - —e
Cavusoglu et al. 2008 Open Others -
Ngowe et al. 2010 Open Others — :
Marwah et al. 2012 Open Others = :
Subtotal (l-squared = 45.1%, P=0.141) -—
I
) 1
Caesarean section 1
Abd-El-Maeboud et al. 2008 Open Caesarean section :
Kafali ef al. 2010 Open Caesarean section :
Shang et al. 2010 Open Caesarean section 1
Subtotal (l-squared = 86.7% ., P = 0.001) :
!
Overall (l-squared = 87.2%, P = 0.000) <>
Overall effect:Z=4.82, P=0.000 '
T T : i T
—4 —2 o 4
TQ)PS Favors chewing gum Favors control
Li S, et al. J Gastroenterol Hepatol 2013
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Preadmission
Audit of compliance/  counselling

outcomes \ | Selective bowel-prep
\ 1 //
Perioperative AN ! 7 . :
pera \ ! ’ CHO- loading/no fasting
oral nutrition S N ] N -
N N\ P
S 4 _
Early removal of Tx © T No - premed
catheters/drains ~~~._ ‘: ______ No NG tubes
Stimulation of - - --» . Thoracic epidural
gut mobility ) Anaesthesia
Prevention of ~~ A A . - Short-acting
. 7 [ .
nausea and vomiting s /,’ | \\\ Anaesthetic agent
Non-opial oral o / : v Avoidance of
Analgetics/NSAIDs J/ | Sodium/fluid overload

Standard Warm dir body

mobilisation  heating'in theatre Short incisions
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Feldheiser, et al. Enhanced Recovery After Surgery (ERAS) for gastrointestinal surgery,
part 2: consensus statement for anesthesia practice. Acta Anesthesiologic Scandinavia 60 (2016) 289-334
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