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A Clinical R
Colonic Re

Linda Basss, MO, Dorthe Hj

From the Department of St

Objective
To investigate the feasibility of a 28-hour postoperative stay
program after colonic ressction.

Summary Background Data

Postoperstive hoapital stay after colonic resection ie usually G
to 12 days, with a complication rate of 105 o 20%. Limiting
factors for eary recoveny include stresa-induced organ dys-
function, parahdic ileus, pain, and fatigus. It has been fypoth-
esized that an accelerated mulimodal rehabiitstion program
with optimal pain relief, strees reduction with regional snes-
thesia, earty enteral nutrition, and earfy mobiization may an
hance recovery and reduce the complication rate.

Methods

Sixty consscutive patiente undergoing elective colonic resac-
tion were prospectively studied using a waell-defined postoper-
gtive cara program including continuous thoracic epidural an-
slgesia and enforced early mobilization and enteral nutrition,
and a plarned 48-hour postoperative hospital stay. Postoper-
ative follow-up wae acheduled at 8 and 30 days.

60 patients (74 yo)
Open colon resection + postop care
program
Epidural, early feeding (PODO) and early
mobilization
Median LOS 2 days (avg 3 days)

Median age was 74 years, with 20 patients in ASA group 1l
. Mormal gastrointestinal function {defecation) cccured
within 48 houra in 57 patiente, and the median hoapital stay
was 2 days, with 32 patients etaying 2 daye after surgerny.
Thare were no cardiopuimonary complications. The readmis-
sion rate was 15%, including two patients with anastomotic
dehiscence {one treated conseratively, one with coloatormy);
ather readmissions required only short-termn obssrvation.

Conclusion

A mustimodal rehabilitation program may sigrificantly reduce
the postoperative hosepital stay in high-risk patients undergo-
ing colonic resection. Such a program may also reduce poat-
oparative ileus and cardiopulmonary complications. Theaa
resulie may have important implcations for the care of pa-
tients after colonic surgeny and in the future sssesament of
Opsan vereus laparoscopic colonic resaction.

The postoperative hospital stay after colonic resection is
usually & to 12 days,'~® with a complication rate of 10% o
20%. because many patients are elderly and at high sk
The recent infroduction of multimodal postoperative Teha-

approximately 4 to 6 days *'™'' However, in smdies on the
effect of laparoscopic-assisted colonic resection, there has
rarely been a focus on revising perioperative care programs
and om inchidine emtimal analeesia earlv mohilizatfion and




Peri-op fluid

management
\

Regional
Anesthesia

DVT
prophylaxis

Pre-op
counselling/o- v
ptimization \

Early R
mobilisation

Perioperative
Nutrition

Temperature
control

Fast acting

Y, anesthtetics

No - premed
y4

Opioid sparing/
Multimodal
Analgesia

Prevention
of ileus/
prokinetics

/ No bowel prep

CHO - loading/
no fasting

\\ Minimal Invasive

Surgery

No NG tubes

Early removal
of catheters/drains

Adapted from Fearon et a al 2005, Lassen et al Arch Surg 2009, ERAS Guidelines 2012



“Health care historically has been a very siloed field that’s
organized around medical specialties...”

o

The patient is the ping-pong ball that moves from service to
service..”
Michael Porter




Theory of Marginal Gams

Sir Dave Brailsford

Aggregation of Marginal Gains

M 1% Improvement
B 1% Decline

&
J\

London Olympic 2012:
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Procedure and Topic Year of Publication
Colonic resection 2012
Rectal resection 2012
Pancreaticoduodenectomy 2012
Cystectomy 2013
Gastric resection 2014
Anesthesia protocols 2015
Anesthesia pathophysiology 2015
Major gynecology (parts 1 and 2) 2015
Bariatric surgery 2016
Liver resection 2016
Head and neck cancer surgery 2016
Breast reconstruction 2017

Hip and knee replacement
Thoracic noncardiac surgery

Esophageal resection

Under production
Under production

Under production




ERAS® Society Growth in Sept 2016

100+ units in 20+ countries

ERAS Society
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ERAS & length of hospital stay

Group by Study name Statistics for each study Differen ce in means and 95% CI
Ry Difference Lower Upper Relative
in means limit limat p-Value weig ht
T horacic Muening, 2008 0000 -3345 3IMS 1000 —_— 267
Thorackc Sckoutl, 2011 3000 -5474 0525 0.017 —_— 5733
T horacic A720 4628 1188 0.24% B e
Upper GI L, 2010 1600 -4772 2428 0.00 —_—— 7.65
Upper GI Wang D, 2010 A500 1721 1279 0.000 - 204
Upper GI Hu, 2012 - lap 0500 -1233 023 0. —t 847
Upper GI Hu, 2012 - open 250 2177 03 0.008 —_— 814
Upper GI Kim, 2012 250 -3618 1552  0.000 —_— 7.94
Upper GI Feng, 2013 1420 -2045 -0795  0.000 —_— 863
Upper GI Jones, 2013 2000 -3616 -2334  0.00 — 865
Upper GI N, 2013 1500 -2311 0680 0.000 — 83
Upper GI Gonenc, 2014 2100 -4292 1908 0.000 +— 761
Upper GI Zhao, 2014 5370 6014 4726 0.000 —_— 861
Upper GI Bu, 2015 - adut 1800 -4443 23157 0.000 —— 861
Upper GI Bu, 2015 - elderly 0800 -1632 003  0.080 e a3
Upper GI 2380 372 -1H7 0.000 :
Mced GI Manavall 2014 2540 -3223 1857 0.000 100,00
Mixed GI 250 -3223 -187  0.000 R
Cokorecta Anderson, 2003 1030 -4535 1525 0.000 -+ 472
Colorecta Celaney, 2003 0600 -1958 078 0.3% —_— 494
Cokorecta Khoo, 2007 2000 7640 3640 0,437 116
Cokrecta lonescy, 2009 2730 -3855 1505 0.000 | — 513
Cokorectd Muler, 2009 2600 517 2053 0.000 —— 465
Cokorectd Serclova, 2000 1000 -3€21 2079 0.000 | — 554
Cokrecta GarciaBotelo, 2011 080 6925 -3235  0.000 —— a2 M D 2 34 d
Colorectd Lee, 2011 1000 -1.197 -0803  0.000 - 815 it 4% ays
Cokrecta Reig 2011 1600 -6.582 0608 0.018 — 278
Cokorecta Viug. 2011 (LAFA study) - lap 1000 1787 0213 0.013 —_— 570 o,
Colrectal Viug 2011 (LAFA study) - open 0000 -1370 1370 1.000 i — a9 95 A) CI
Cokrecta Wang G, 2011 2500 -3581 1409 0.000 — 51
Cokrectd Ren, 2012 0900 -127 -0573  0.000 - 5
Cokrecta Wang G, 2012a- lap 410 293 078 025 (_2 74 to _1 95 )
Cokrecta Wang G, 2012a- open 0000 -2636 083% 033 —_— ] ]
Cokorecta Wang O, 20120 1000 -4226 226 058
Cokerecta Yang, 2012 £700 -7.070 -4330  0.000 —_—
Cokrectal Feng, 2014 4930 2614 1246 0.000 o
Cokrecta Ja, 24 4200 -4558 -3802  0.000 -t
Cokorecta U, 2014 1080 1739 0421 Q.00 —_—
Cokrectd Mari 2014 2950 -4280 -1620  0.000 +—
Cokrectal 2260 2932 -1585  0.000 e
G ent ourinary Recart, 2005 4750 1111 0389 0.00 -
G entt ourinary Graka, 2007 3120 <3724 2516 0.000 —
G enit ourinary Demanet, 2011 (A) 1644 -2863 -0425  0.008 —_—
G ent ourinary -18% -356 -0115  0.087 e
Orthopadc Petersen, 2006 1000 -1.999 -0.001 0.050 — 276
Onhopedc Larsen, 2008 2900 -3850 -1950  0.000 —— / 2
Orihopedc Borgward, 2009 5000 -5412 -4588 0000 -z ETE ]
O rihopedc 2988 -5457 0539 0.017 — e I —
Vascular Muehing, 2009 1000 -4948 2048 0.620 8 100.00
V ascutar 000 -4948 2948 0.6 a——
Overall 2348 2740 1958 0.000 &
-£.00 400 0.00 400 .00
Favors ERAS F avors Control

Lau C et al. World J Surg (2017) 41:899-913



ERAS &
Postoperative medical complications

RR 95% Cl
Pulmonary complications 0.43 0.31to0 0.59
Cardiac complications 0.47 0.29 to 0.77
Surgical site infections 0.73 056 to 0.95

Lau C et al. World J Surg (2017) 41:899-913



Complications
13 hospitals 7 countries

50

Colorectal cancer
40

B Major complication

B Any complication

Per cent patients affected

n=2352

<50% 75-90% >90%

Compliance with ERAS protocol elements
Multi center study, consecutive patients

Ann Surg, 2015



5 year overall mortality

ERAS®:
5 year mortality outcomes

Kaplan-Meier survival estimates

42% risk reduction, p<0.001

050 0.75 1.00

025

0.00

[;I 5[I]D POStOp days 15IUEI EUIUU
<70% >70% |

Compliance with ERAS protocol elements

Gustafsson et al, WJS 2016



Obviously {, LOS = |, Costs
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Presence of ERAS® in Dec 2017
20+ sites in 5 provinces

Vancouver

: St. John’s
Calgary '
Edmonton Montreal

Toronto P
F



Overall adherence

Relationship between overall adherence to enhanced
recovery pathway elements, successful recovery and 30-day

complications
90% _
n=347 elective colorectal surgery
80%
70%
60%
50%
40%
30%
20%
10%
~8-Successful recovery ~8-30-day complications

0%

8-14 15-16 17-18 19-20 21-23

(n=36) (n=65) (n=100) (n=101) (n=45)

Number of elements (patients)

Pecorelli et al. Surg Endosc. 2016



Canada-Alberta Health Care
experience

LOS (days) Patients with Readmission (n)
complications (%)

Pre-ERAS Post-ERAS Pre-ERAS Post-RAS Pre-ERAS Post-RAS

2.800 to 5.900 USD /per patient

$1 invested in ERAS gives $3.8
(range $2.4-55.1) in return*®

Gramlich et al. Implementation Science (2017) 12:67 Thanh N et al. CJS: 59(6) 2016



Postoperative ERAS Interventions Have the Greatest
Impact on Optimal Recovery

Experience With Implementation of ERAS Across Multiple Hospitals

e 2,876 patients
e 15 academic hospitals Ontario

e 40% compliance to postoperative ERAS
elements

e Qutcome increased with better compliance

Aarts MA et al, Ann Surg 2018;267:992



Davies JM, Merchant R, O’'Nell T,
Carli F

on behalf of the CAS Standards Committee

ERAS in CANADA

Surveys 2014 & 2016



Cross-Canada snapshot

—involvement in & attitudes to ERAS
programs

—challenges for successful implementation
of ERAS programmes

— attitudes to colleagues

— barriers to implementing CAS evidence-
based fasting guidelines



Results

oversee their work

responsibility for tasks & not wishing to | 80.5%

# Questionnaires sent out 2309 2590

# Questionnaires returned 224 (9.7%) 248 (9.6%)

Did not participate in an ERAS program | 31.0% 20.0%
Comfortable giving colleagues Agreed & strongly agreed: | Agreed & strongly

agreed: 82.6%

Respected colleagues’ decisions

83.1%

Agreed & strongly agreed:

Not so supportive: 17.0%

Agreed & strongly
agreed: 88.6%
Not so supportive: 11.3%

o Fast patients 2-3 hours
o Follow ERAS guidelines

hours)

e Strict NPO after 2400 hours

(carbohydrate drink then fast 2

o 49(25.0%)
o 133 (68.6%)
o 29(14.9%)

o 39(18.5%)
o 124 (60.2%)
o 56(27.2%)




Comments

 Most surprising

— # respondents reporting

e their patients still forced to fast from midnight or at least 8
hours preoperatively

e >3 decades ago (1987)

— CAS fasting guidelines changed
e from ‘NPO after 2400 hours’
e to the 5-hour rule

e 2 decades ago (1999)

— CAS fasting guidelines changed
e adoption of the 2-hour rule



Canadian Journal of Anesthesia 2015

:?;.,.:-.'-'-'-'_- .

Can I Anesth/] Can Anesth (2015) 62:99-104 :$\I

N 10 e 196 V14 (DT - !

DOI 10.1007/512630-014-0261-3 NG
EDITORIALS

Enhanced Recovery After Surgery (ERAS): good for now, but
what about the future?



Barriers and facilitators for the implementation
and sustainability of ERAS program

Most
frequent

Less
frequent

Barriers

Resistance from health care
professionals

Resistance from patients

Limited resources

Rotating staff and residents

Belief that implementation
would be too difficult

Perceived lack of evidence

Facilitators

Ongoing education about ERAS for clinicians and staff members

Champions and strong multidisciplinary team with good
communication

Patient engagement and education

Continuous auditing and feedback of results to frontline clinicians

Hospital leadership and administration support

Alignment of ERAS program design with current hospital practices

Effective supporters
Full time ERAS coordinators

Regularly scheduled ERAS team meeting

Standardization of protocol elements within a hospital

Stone AB et al. JAMA Surgery 2018



Enhanced

RECOVERY

Canada

Putting patients first, improving patient safety.



CPSI and Enhanced Recovery Canada

e (Canadian Patient Safety Institute (CPSI) with 24
partner organizations founded Enhanced Recovery
Canada

* FEnhanced Recovery Canada will:

- Collaborate with partner organizations to facilitate the
creation of Enhanced Recovery Canada Guidelines

- Facilitate the dissemination of Enhanced Recovery
Canada Guidelines across the country



C S I F I C S Canadian Patient Safety Institute
Institut canadien pour la sécurité des patients
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ERAS elements for gastrointestinal surgery

Patient Education/Risk stratification
Heplock IV day of OR
Preoperative optimization

No prolonged fasting Early feeding

Carbohydrate loading No Foley
Preoperative Postoperative

ERAS

Selective use of MBP Early mobilization

Standard antibiotic ordering

Intraoperative Stimulation of gut motility
Standard short acting anesthetic protocol (gum chewing)
Standardized blood management Multimodal opioid-sparing analgesia
Glycemic monitoring No drains

Normothermic control )
Target discharge 48 h

Avoidance of Na+ and fluid overload, and hypovolemia

PONV prophylaxis

Strong evidence

Moderate evidence
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Implementing ERAS programs at the national level
Enhanced Recovery Canada

Six initial pillars
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ENHANCED RECOVERY CANADA

Perioperative Perioperative

" " . . Multi-modal Patient
early mobility Nutrition Surgical Best hydration and

opioid sparing Engagement
analgesia Group

and physical | management Practices volume
activity optimization

Dr. Francesco Carli  Dr. Leah Gramlich  Dr. Ahmer Karimuddin Dr. Gabriele Baldini Dr. Philippe Richebe  Dr. Leah Gramlich

Celena Scheede Heather Keller Maryanne Arts Dr. Yannick Lemanach Dr. Hance Clark Melinda Baum
Bergdahl Manon Laporte Dr. Biniam Kidane Dr. Stuart Mcclusskey Dr. Naveen Eipe Jennifer Rees
Julio Fiore Marlis Atkins Dr. Liane Feldman Dr. Kelly Mayson Erin Ballah Nancy Posel

Erin Ballah Chelsia Gillis Dr. Magda Recsky Selena Fitzgerald Dr. Gabrielle Pagé Valerie Philips
Dr. Jackie Farquhar Loius-Francois Cote Dr. Tony MacLean Dr. Lucie Filteau Krista Brecht Melissa Sheldrick
Chiara Singh Dr. Timothy Jackson Dr. Véronique Brulotte Bevin LeDrew

Dr. Sender Liberman Dr. Leah Gramlich

Dr. Amal Bessissow Dr. Gregg Nelson

Dr. Evan Minty



Six Pillars of Enhanced Recovery Canada

Mobility

PERIOPERATIVE
FLUID MANAGEMENT




ERC - Patient Engagement

 Preoperative education has been shown to:
O Decrease patients’ anxiety and fears about surgery
O Reduce postoperative complications
O Lessen use of postoperative analgesia
O Shorten hospital stay

e Patient engagement is integral to success of ERAS®
programs
O Many ERAS® guidelines are reliant on patient adherence



ERC - Nutrition

e Assess nutrition and sarcopenia

 Prolonged fast is inappropriate in preparing
patients for the stress of surgery

 Canadian Anesthesiologists’ Society Preoperative
Fasting Guidelines:

O Fast from intake of a light meal or nonhuman milk 6
hours before elective procedures

O Patients should be encouraged to drink clear fluids up
to 2 hours before anesthesia administration



ERC- Nutrition

e Carbohydrate loading before surgery:

O Cochrane Review found that intake of a carbohydrate

beverage prior to surgery may lead to small reduction in
length of hospital admission in non-diabetic patients

O Limited evidence to recommend carbohydrate loading in
diabetic patients



ERC- Nutrition

 Postoperative feeding:

O

Introduction of fluids/solids on POD 0/1 results in small
decrease in length of stay compared to traditional
method of “nil per os” until bowel function resumes

May lead to increased chance of vomiting but otherwise
appears to be no adverse effects

Does not increase the rate of wound infection, infectious
complications or anastomosis dehiscence



ERC- Mobility

e Postsurgical immobility promotes:
O Insulin resistance
O Muscle atrophy
O Poor functional capacity

e Stress of surgery can result in:
O Loss of lean body mass muscle mass
O Fatigue
O Delayed recovery of functional capacity



ERC- Mobility

e Generalized mobility recommendations based on literature
showing detrimental effects of bedrest after surgery

e Orthopedic literature found strong evidence to support
mobilization within 24 hours of surgery

e First mobilization on POD 0/1 after orthopedic surgery led to:
O Fewer complications (ie. DVT & PE)
O Reduced hospital stay



ERC- Perioperative
. PERIOPERATIVE
Fluid Management FLUID MANAGEMENT

e Hypovolemia must be avoided because it may lead to
adverse events (minor organ dysfunction, multi-organ
failure, death)

e Liberal administration of fluid may impair pulmonary,
cardiac and gastrointestinal function and lead to
postoperative complications and prolonged recovery

e Goal-directed fluid therapy (GDFT) should be utilized on
selected patients to optimize cardiac performance or stroke
volume

O GDFT reduces postoperative morbidity for high risk patients



ERC— Multimodal Pain Management

e Multimodal pain management is recommended for the
treatment of postoperative pain:

O Use variety of analgesic medication to target different mechanisms
of action in the peripheral and/or central nervous system

O Avoid opioids when possible
O Transition to oral medications as soon as possible

e Opioid sparing, multimodal pain management:
O Reduces stress
O Reduces insulin resistance
O Facilitates mobility




ERC- Surgical Best Practices: Appropriate Use and
Removal of Lines/Tubes

e Urinary Catheters:

O
O
O

UTls are the most common type of hospital acquired infection
Biggest risk factor for developing a UTI is indwelling catheter

Urinary catheters should be avoided unless absolutely
necessary

If used, urinary catheter should be removed within 24 hanire

(except if patient had rectal or urologic surgery)




ERC- Surgical Best Practices: Appropriate Use and
Removal of Lines/Tubes

e NG Tubes:

O Cochrane Review recommends to avoid prophylactic use
of NG tubes for decompression after Gl surgery

e |V Fluids:

O Removal of IV lines encourages increased m~hilitv and

ambulation




ER Guidelines — Surgical Best Practices:
Surgical Site Infection Prevention & VTE Prophylaxis

e Surgical site infection prevention:
O Perioperative antimicrobial coverage
O Appropriate hair removal
O Perioperative normothermia
O Maintenance of perioperative glucose control, etc.

 VTE prevention:
O Appropriate standardized screening for VTE prophylaxi-
O Implementation of standardized order sets for
prophylaxis administration
O Audit, etc.




Implement Enhanced Recovery

¢ |dentify champions (Front-line staff, physicians, administrators)
e Assess current care practices and address readiness for change
e Create multidisciplinary team

e Plan roll-out

* Create/integrate standardized content into clinical practice documents
(Education resources, order sets, clinical pathways, forms, etc.)

e Implement Enhanced Recovery Pathways
e Utilize project management and change management principles

e Audit/reporting
e Gather/provide feedback to staff, clinicians, patients and leaders
e Revise pathways and facilitate continuous quality improvement




ERAS implementation: time to
move forward

“The ERAS implementation process has been well described

by starting to read the ERAS literature on the procedure

in question, to know your own data, to compare with other data
from fully implemented ERAS programs and to monitor the
results.”

Kehlet H. Ann Surg 2018;267:998



‘Enhanced Recovery After Surgery
A Review

Enhanced Recovery After Surgery programs
represent a paradigm shift in how surgical care is
delivered and how changes in practice are
disseminated and implemented. These results
rely on a new approach to teamwork,
continuous audit, and support of data-driven
change and improvement

Ljunqvist O et al JAMA Surgery 2017;152:292




ERC Requires an Interdisciplinary
Approach to Succeed
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