
OPTIMIZING SURGICAL OUTCOME THROUGH ERAS 
AND PRE-HABILLITATION

Leah Gramlich MD FRCP
Professor of Medicine, University of Alberta

Provincial Medical Advisor, Nutrition Services, Alberta Health Services



Learning Objectives

• Describe opportunities for improving nutrition care in surgery
• Implementation science approaches

• Discuss Enhancing Recovery After Surgery approaches
• Review how ERAS impacts Nutrition Care
• Describe Pre-Habillitation and its impact on outcome



ERAS Guiding Principles: 
A Paradigm Shift
• Conventional perioperative metabolic care: a stress response to major surgery is 

inevitable. 

• ERAS: a substantial element of the stress response can be avoided with the appropriate 
application of modern anaesthetic, analgesic and metabolic support techniques. 

• Conventional postoperative care: emphasize prolonged rest for both the patient and 
their gastrointestinal tract.

• ERAS: In the catabolic patient, medium-term functional decline will ensue if active steps 
are not taken to return the patient to full function as soon as possible. 





Enhanced Recovery After Surgery
What are we trying to achieve?

Patient back to preoperative function
• Normal gastrointestinal function

– Normal food intake
– Bowel movement

• Pain control
• Mobility
• No complications
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Bowel prep
No nutrition

Dinner, normal sleep
Carbohydrate treatment

Overnight fasting

Thoracic Epidural

Preoperative sedation

Surgery

Immediate feeding & mobilisation

NPO iv low caloric fluids

Oral feeding & mobilisation

Slow return to feeding and mobilisation
Days - weeks

ERAS Care

Traditional care

Ljungqvist JPEN 2012



ERAS: evidence based guidelines
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Enhancing Nutrition Care in Surgery



Key Aspects of Perioperative Nutrition Care 
Weimann et al. Clin Nutr 2006. ESPEN Guidelines on Enteral Nutrition: Surgery

• avoidance of long periods of pre-operative fasting
• re-establishment of oral feeding as early as possible 

after surgery,
• integration of nutrition into the overall management of 

the patient,
• metabolic control, e.g. of blood glucose
• reduction of factors which exacerbate stress-related 

catabolism or impair GI function, optimize symptom 
control

• early mobilization

• Screening for malnutrition 



What to expect from ERAS: audit of compliance to care
elements allows tailored interventions resulting in impact
on outcome

Savings of around 2,500$/patient after 20 ERAS patients (Swiss data)



PROV: ERAS Elective Colorectal 
2015-2016 Performance Highlights 
FMC, PLC, GNCH, MCH, UAH, RAH

2. Dashboard Overview
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N = 1330 patients

Length of 
Stay and 

Readmission
s not  yet 

verified by 
AHS DAD

Complications 
delaying 

discharge



Nutrition Care in ERAS Martin et al Clin Nut 2017

• 3972 patients – elective colorectal and small 
bowel surgery     

• average age of 61.0±14.2 years
• BMI 28.2±6.2. 
• Cancer diagnosis – 47%
• Nutrition Risk Screen Positive: 14% (CNST)



Nutrition Care in ERAS Martin L, Gramlich L, JPEN 2018

Pre-ERAS Post-ERAS P value

Malnutrition Screening 9% 74% <0.001

Carbohydrate loading 3% 63% <0.001

Bowel Prep (no) 55% 72% <0.01

Time to tolerate first meal 5.9 d 2.9 d <0.001

ONS consumption POD 0, 
1*

0%, 0.2% 20%, 30% <0.01,

* - ONS consumption target POD 0 = 300kcal; POD 1= 600kcal



Does ERAS Impact Nutrition Care: YES

• Nutrition care becomes part of the care process 
for surgery

• All HCP involved
• Increase screening, intervention
• Interdisciplinary Nutrition care – becomes 

integrated with “best care”
• Challenges: capture of relevant nutrition data
• Impact in higher risk populations (eg – Pancreas)?



Optimizing Pain and Symptom Control in ERAS 
to Enhance Nutrition Care

• Nausea and Vomiting Prophylaxis: assessment, 
intervention

• Ileus prevention – gum chewing, laxative therapy
• Non-opiod analgesia
• Early mobilization
• Avoidance of tubes and drains
• Appropriate IV hydration



What is prehabilitation?



PREHABILITATION: PARADIGM SHIFT 

• Surgical recovery is NOT a passive process.
• Recovery begins BEFORE surgery.

Gillis C, Ljungqvist O, Carli F. British Journal of Anesthesia. 2022





PREHABILITATION: DEFINED

PREHABILITATION RECOVERY
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Carli F, Zavorsky GS. Curr Opin Clin Nutr Metab Care. 2005;8(1):23-32. 

Prehabilitation: 

An intervention designed to improve functional capacity in preparation for an impending stressor 





Functional Capacity 



Functional capacity is the ability to 
independently perform the 
physical and mental activities of 
daily life, including recreational, 
occupational, and leisure 
activities.

Common functional capacity tests 
used in prehabilitation 

FUNCTIONAL CAPACITY: WHAT IS IT?



FUNCTIONAL CAPACITY: WHY IS IT IMPORTANT FOR SURGERY?

Gillis C, Ljungqvist O, Carli F. British Journal of Anesthesia. 2022

CPET measurement of 

oxygen uptake at increasing 

levels of physical work (i.e., 
exercise capacity)
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Fewer ED visits
Fewer 30-d complications
Better HR-QOL
Earlier functional recovery

Minnella E et al Surgery. 2016; Minnella E et al Acta Oncologica. 2019; Antonsecu I et al. Surgery. 2014.

IMPROVED FUNCTIONAL CAPACITY IS ASSOCIATED 
WITH BETTER SURGICAL OUTCOMES



Biologic and 
physiologic 
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depleted 
reserve
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status
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pain
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e.g., 6MWT

General 
health 

perception
Overall 
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Characteristics 
of the 

environment 

Characteristics of the individual 

Personality Motivation

Non-medical 
factors

Social & 
Economic
Supports 

Wilson & Cleary. JAMA. 1995

Many things influence function!



Multimodal Transdisciplinary 
Prehabilitation 

Bousquet-Dion G, Carli F 2018

Preop clinicPrehab 
Clinic



Risk-stratified and targeted prehabilitation care

Reduced Physical 
Function

Reduced 
LBM 

Malnourished

One Size Does Not Fit All!
27Carli F, Gillis C  2021

Patient ad surgery specific 
intervention (Endurance, 

resistance exercise)

Patient and surgery specific 
Energy and protein Patient ad surgery specific energy 

and protein + resistance exercise



ANEMIA & DIMINISHED PHYSICAL FUNCTION 

Anemia affects oxygen carrying capacity, which impairs aerobic capacity



• A deficient circulating red blood cell mass, with a hemoglobin (Hgb) 
concentration of less than 130 g/L for both sexes. 

• If anemia is present, further testing required to determine etiology. 

• For Iron deficiency anemia, consider treatment with oral iron: 40–60 mg of iron 
per day or 80–100 mg on alternate days may be appropriate dosing for at least 6-
8 weeks.

• Intravenous iron should be considered when surgery is planned in less than 6 
weeks or in patients in whom oral absorption will be impaired.

• The amount of intravenous iron required can be calculated with the following 
formula: Total iron deficiency [mg] = (Target Hgb − Baseline Hgb [g/L]) · 0.24 · 
Body weight [kg] + 500 for iron stores

Munoz M et al. Anaesthesia. 2017

CORRECT ANEMIA 



Role of nutrition in 
enhancing functional 

capacity
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Multimodal Prehabilitation

Control

PG-SGA <4
(n=104)

Mean change in 6MWT before colorectal cancer surgery 

+19m MICD for 6MWT

MALNUTRITION MODIFIES FUNCTIONAL RESPONSE TO 
PREHABILITATION  

6MWT = six-minute walk testGillis C et al. Applied Physiology, Nutrition, & Metabolism.2022 

Prehab Program for CRC:
-home based cardio and 
resistance exercises
-nutrition counselling 
with protein 
supplements
-antianxiety strategies 



SCREEN TREATASSESS

32

Canadian Nutrition Screening 
Tool (CNST)

Patient-Generated 
Subjective Global 

Assessment (PG-SGA)

Risk-stratified pyramid 
 

Gillis C et al. Nutrition Care Process Model Approach to Surgical Prehabilitation in Oncology. Front Nutr. 2021.

1. Identify & Treat Malnutrition



• UNIVERSAL:

• Class and handouts

• TARGETED:

• Nutrition-symptom management

• Follow-up within 7-10 days by telephone or online platform

• SPECIALIST:

• Energy and protein supplements to meet usual deficit 

• Start with oral nutrition supplements, but enteral/parenteral may be required

• Multivitamin/mineral supplement

• Support energy cost of exercise with additional kcal 

• Follow-up within 7 days by telephone or online platform, in person visit within 4 weeks

Gillis C et al. Front. Nutr. 2021; Muscaritoli M et al. Clinical Nutrition. 2021; Weimann A et al. Clinical Nutrition. 2021

Universal

Specialist

Targeted

RISK-STRATIFIED NUTRITION PREHABILITATION 



2. Support Protein Anabolism

Gillis & Wischmeyer. Anesthesia. 2019 



Total used 
by muscle = 

100g

MEET TOTAL AND PER MEAL RECOMMENDATIONS FOR 
PROTEIN 

Modified slide from Dr. Douglas Paddon-Jones



Network diagrams for all critical outcomes (postoperative complications, length of stay in 

hospital, quality of life, and physical recovery). 

Daniel I McIsaac et al. BMJ 2025;388:bmj-2024-081164

©2025 by British Medical Journal Publishing Group



Rank-heat plot obtained from treatment-level network meta-analysis. 

Daniel I McIsaac et al. BMJ 2025;388:bmj-2024-081164

©2025 by British Medical Journal Publishing Group



Feasibility of Prehabillitation: Program 
Considerations for Success
• Raise awareness, provide knowledge, show benefit of intervention
• Appropriate resources: kinesiology, mental health, nutrition
• Integration into primary care, surgery, oncology
• Clear goals; clear outcome measures



Conclusions

• Evolving approaches to optimizing patient, provider and system 
outcomes in surgery represent opportunity to enhance nutrition 
care 

• Nutrition risk assessment and targeted approaches based on this 
impact outcome

• Grab opportunities to improve nutrition care whenever they arise!



Special 
thanks to:

• Chelsia Gillis RD, PhD, McGill 
University
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