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Learning Objectives

 Describe the rationale for incorporating preoperative carbohydrate loading 
(PCL) into Enhanced Recovery After Surgery (ERAS) protocols, including its 
physiological impact on insulin resistance, patient comfort, and recovery 
outcomes.

 Introduce the concept of glycemic variability (GV), the metrics used to assess 
it (e.g., GLI, CV, MAGE), and its association with surgical complications and 
patient outcomes.

 Evaluate the current evidence regarding the effect of PCL on GV and 
postoperative outcomes, including the limitations of existing studies and 
areas requiring further research.
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The ERAS Study Group

 Survey data 

 Perioperative care across Europe was variable with minimal adoption of evidence-
based practices

 2001: ERAS Study Group gathered in London

 Objective: Produce a protocol that would optimize outcomes based on published 
evidence
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Preoperative Carbohydrate Load Preoperative Carbohydrate Load

Traditional NPO vs PCL

NPO
 Catabolic stress

 ↑ insulin resistance

 Hyperglycemia, hypoglycemia    
and glycemic variability

 ↑ hunger and thirst

PCL
 Improved metabolic profile

 ↑ endogenous insulin production

 ↓ endogenous glucose production

 ↓ glycemic variability

 ↓ hunger and thirst

PCL Inclusion in ERAS

 Rationale for Inclusion 

 ↓ insulin resistance

 Improve patient well-being and satisfaction

 Faster recovery

Outline
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Glycemic Variability

 The degree of fluctuations in blood glucose levels over time

 Short-term GV (within-day or day-to-day swings)

 Long-term GV (over weeks or months)

 This is not HYPERglycemia

Metrics to Assess GV

 Glycemic Lability Index (GLI)

 ↑ GLI = large glucose swings

 Coefficient of variation (CV)

 >36% = high variability

 Mean amplitude of glycemic 
excursion (MAGE)

 Quantifies major glucose swings 
over a defined period

Why does GV matter?

 Surgical Complication Rates

 Surgical site infection

 Delayed wound healing

 Risk of anastomotic leak

 Impaired Immune Function

 Neutrophil dysfunction

 Stress response to hypoglycemia

 Immune dysregulation

 ↑ ICU LOS

 ↑ hospital LOS

 Worse cardiovascular outcomes

 Arrhythmias

 Perioperative myocardial injury

 GV is a better predictor of 
mortality than mean glucose in ICU 
population

GV: Bottom Line

 GV is a modifiable risk factor in surgical patients

 ↓ GV = 

 Improved surgical outcomes

 ↓ infection rates

 ↓ LOS

 ↓ mortality
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Prolonged Fasting

 Induction of a catabolic state

 ↑ cortisol

 ↑ glucagon

 ↑ catecholamines

 Hepatic gluconeogenesis

 Lipolysis

 Insulin resistance

 Result 

 ↑ perioperative glucose excursions

 poor glucose control

Preoperative Carbohydrate Load

 Stabilize glucose levels

 Suppress overnight endogenous glucose production

 ↓ postoperative insulin resistance by up to 50%

 ↓ magnitude and frequency of glucose excursions

PCL and Surgical Outcomes

Outcome

Surgical site infection

Hospital LOS

Readmission rates

Muscle strength

Insulin requirements

Patient comfort

Effect of PCL

↓ risk

↓ days

↓ lower

↑ strength

↓ units required

↓ hunger, thirst, anxiety

Contraindications to PCL

 Gastroparesis

 DM II with poor glycemic control

 DM I (patients do not make endogenous insulin)

 Risk of aspiration (ileus, bowel obstruction)

 Emergency surgery

 Aim: 

 Catalog PCL characteristics with respect to timing of ingestion, percentage of 
carbohydrate concentration, and PCL volume to guide the standardization and 
optimization of PCL prescription practices.

 Design:

 Systemic review – 67 RCTs, 6551 patients
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 Results: 

Timing: night before + morning of 49.3% vs. morning of only 47.8%

 Conclusion: 

Variation in PCL practices prevent meaningful data pooling and outcome analysis. 

Efforts dedicated to the establishment of a gold standard PCL prescription are 
needed.

 Aim

To determine the effect of a PCL on postoperative GV in both diabetic and non-
diabetic patients having major gynecological surgery

 Design

Retrospective analysis after institutional ERAS protocol vs historical controls

 Outcomes

GV (CV and GLI), pain scores, incentive spirometry

 Results

My takeaways:
PCL…

 Is safe, even in DM II

 Zero aspiration events noted in any studies

 ASA Clinical Practice Guidelines

 Enhances patient comfort

 ↓ thirst  ↓ hunger

 Improves metabolic profile of the surgical patient

 Has no proven consistent impact on GV or recovery YET…

My Questions…

 How do we study 1 element of a care bundle while correcting for other care 
bundle variables, especially when the care bundle is now standard of care?

 What is the best way to measure GV?

 Which PCL prescription practice should be the gold standard? 

 Should diabetic patients be included?
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Goals

 Standardize PCL protocol

 Timing (night before + morning of)

 CHO content (12.5% CHO)

 Volume (800 ml in pm + 400 ml in am)

 Conduct large-scale prospective trial

 Include DMII and diverse populations

 Standardize GV metrics and outcomes

Thank you!
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