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Lessons Multimodal Debate:
Its Medical Complications: Anesthesia is the Key 

How can you tell if patients are on an 
Enhanced Recovery Pathway?

• Within 24 hrs:
– Drinking

– Eating

– Mobilizing

– Sleeping

Optimal analgesia to restore function

1

2



9/28/2019

2

ERAS Implementation Follows the Surgical Patient’s Journey

Perioperative Quality, Safety & Regulatory Steering 

Subcommittee

High Risk

Low Risk

Registries and Audit Systems

Patient Education – Expectation Setting – Patient Reported Outcomes – Long Term Outcomes

Care Management Across the Continuum

Acute Care 
Unit

Discharge

ICU
• Fluids
• Analgesia
• Insulin
• Vasopressors

Surgery 
Clinic

PACE 
Clinic

Surgery
Fluids

Analgesia
ERAS Elements – 

Improving Recovery

ERAS Elements – 
Reducing Injury

TR
IA

G
E

PSU OR

PACU

• eClipboards 
for health 
histories, new 
patient 
information

• Pharmacy 
tech phone 
appointments

• Orders to 
Scheduling

• Redesigned 
processes and 
tools to 
support 
patient 
optimization 
plan 
development

• Normothermia
• Multimodal pain regimen
• Standard analgesia and fluid management pathways
• Early recovery elements

• Postoperative interventions to support 
ERAS principles

• ISCR - NSQIP

• PACE Patient handouts
• Surgical packet updates

• Standardized VCUHS model for patient-centered approach
• Roles and responsibilities

• Specialty patient education updates
• Patient Engagement in Education Technology

• Communications and handovers
• Multi-phase PowerPlan initiative

Modifiable Risk Factors now addressed in PACE Clinic

The Big Five

1. Anemia (IV Iron)

2. Glycemic Management

3. Nutrition (supplements)

4. Chronic Opioid Use

5. Hydration / Carbohydrate 

Loading

Hard stops

Interventions to 

CHANGE OUTCOMES

February 28, 2019ERAS Update 4
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Anesthetic Key ERAS Points

Visual Reminder / Checklist Every 

Operating Room

Operating Room Elements

Depth of Anesthesia

• Elderly

• Reduce POCD

Fluids / Hemodynamics

• Optimize Flow

• Optimize Pressure

Short Acting Anesthetic 

Agents

• Timing

• Compliance

Opioid Sparing Analgesia

• Epidural / Spinal / Blocks

• Lidocaine Infusions

• Dexmedetomidine

• Ketamine
Glycemic Control

• Maintain glucose in target 

range

5

6



9/28/2019

4

Operating Room Elements

PONV

• Universal prophylaxis

• Compliance

Hypothermia

• Accurate temps

• Efficacy

• Compliance

Antibiotic Prophylaxis

• Timing & Compliance

Neuromuscular Block

• Monitoring

• Reversal - Sugammadex

Drains

DVT

Nutrition Audit

Mobilisation
Bowel Prep

Warm airPre med

NG Tubes

Incision size

CHO loading
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ERAS AND FLUID THERAPY

RATIONALE

Enhanced Recovery after Surgery

Complications

Optimal Fluid Therapy 

‘Sweetspot’

Bellamy

British Journal of Anaesthesia 2006

Volume Load

OPTIMAL

Hypervolemia

Organ Dysfunction

Adverse outcome

Hypoperfusion

Organ Dysfunction

Adverse outcome

OverloadedHypovolemic

BOWEL WALL EDEMA

PULMONARY EDEMA
BOWEL

ISCHEMIA
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ERAS Fluid Therapy - Overview

Avoid Fluid Shifts

Avoid bowel prep

Oral carbohydrate drink upto 2 hours 

preop

Reduction of bowel handling and 

tissue injury– laparoscopic or 

laparoscopic assisted surgery

Reduce blood loss

Individualised goal directed fluids to

Maintain normovolemia

Maintain hematocrit

Optimise DO2i

Maintain MAP >65-70mmHg

The following significantly effect fluid shifts / requirements:

• open surgery / prolonged surgery

• blood loss

• prolonged SIRS, or sepsis

Postoperative

• Restrict salt and IV fluid       

• Maintain normovolaemia

• Early enteral feeding

Restricted or Liberal Fluids?

Optimal Fluid Therapy is:

Right Amount

Right Fluid

Right Time
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Over 5000 patients

Intra-abdominal procedures

2009-2012

UC Irvine and Vanderbilt 

No departmental guidelines on fluid administration

Lilot BJA, 2015. doi:10.1093/bja/aeu452
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Strongest Predictor of how much 

fluid given: 

Anaesthesiologist giving the 

Anaesthetic

Fluid Therapy Principles

Anesthesiology Clinics March 

2015
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Advanced Hemodynamic Monitoring and 

Dynamic Parameters

Decreased stroke volume

Decreased peak velocity

Esophageal Doppler

Pleth Variabiliy Index

Pulse Contour Wave Analysis

Pulse Power Analysis

PPV /  SVV

Bioreactance

Mortality in Major Surgery

High Risk patients represent 80% of the mortality
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Miller TE, Mythen. Canadian Journal of Anesthesiology

. 2015; 62: 158-168.
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19.2 mls/kg3.6 mls/kgFluid Balance at end of 24 

hours
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19.2 mls/kg3.6 mls/kgFluid Balance at end of 24 

hoursMy Interpretation:

Study does not show near zero balance increases AKI because starting point and perioperative 

optimization above the risk zone of AKI was not mapped

Study does reinforce that provided patient lands below 20mls /kg zone increased complications are 

not an issue

Fluid Therapy Principles

Anesthesiology Clinics March 

2015
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WHAT MEAN ARTERIAL PRESSURE 

MATTERS?
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MAP and Myocardial 

Injury (MINS)

MAP and Kidney Injury 

(AKI)
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Summary - MAP

If MAP is reduced below 65mmHg there is an increase risk of:

Kidney Injury / AKI

Delirium

Myocardial Injury / MINS

(Infection)

The effect is increased by duration and magnitude below 65mmHg

An individulaised MAP target may be beneficial but flow must be optimized first (so may not be just 

a pressure effect)
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Fluid Therapy Principles

Anesthesiology Clinics March 

2015

Average Fluid Volume Administration –

Laparoscopic Surgery (no blood loss) 75kg man

250

1000

750

500

2ml/kg/hr Maintenance 
1ml/kg/hr Maintenance Post op

PACUInduction Surgery Ward

2000mls in

– losses -

urine

1000mls –

1500mls in

– losses -

urine

Think Ideal Weight!

Oral
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Average Fluid Volume Administration –

Open Surgery (no blood loss) 75kg man

250

1000

750

500

2 -4 ml/kg/hr

Maintenance 1ml/kg/hr Maintenance Post op

PACUInduction Surgery Ward

Upto 3500mls in

– losses -urine

1000mls –

2000mls in

– losses -

urine

Think Ideal Weight!

Oral

Summary - ERAS Fluid ‘Road Map’

Euvolemia at start of surgery – carbohydrate loading

Use hemodynamic monitors to ensure patient’s intravascular volume is optimized after induction 
of anesthesia prior to surgery +/- pneumoperitoneum

Range 7-12mls/kg

Set your starting Stroke Volume as baseline and Cardiac Output with Heart Rate = flow = oxygen 
delivery

Then set MAP with low dose vasopressors

Maintainance at 2-4ml/kg / hour

Replace blood volume

Reoptimize stroke volume at end of surgery– back to your starting Stroke volume

Targeted fluid boluses in post operative 6 hours +/- low dose vasopressors if needed ( if high 
blood loss, SIRS or epidural)

IV maintenance of balanced IV fluid at 1ml/kg /hour until morning of 

POD 1 – then take IVI down as patient should be drinking 

41

42



9/28/2019

22

Fluid and Hemodynamics – Fill, Flow, Pressure

AKI

Myocardial Injury

Delirium

Sepsis

SSI

Pulmonary Complications

Reintubation and Prolonged Ventilation

Reduction in:

PeriOperative Quality Improvement POQI Group:

Analgesia within a Colorectal Surgery ERP

43

44



9/28/2019

23

Scott / McEvoy DUKE POQI Group, Perioperative Medicine

Scott / McEvoy DUKE POQI Group, Perioperative Medicine
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Scott / McEvoy DUKE POQI Group, Perioperative Medicine

Peri & Post Operative Analgesia

Opioid Sparing Analgesia 

Pathways for 32 Different 

Surgical Procedures
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Major Opioid Sparing Technique

At least 2 opioid sparing techniques – Single shot, catheter or infusion

OR Morphine Equivalent Usage

Case Population:

-Patient Age > 17

-Anesthesia Start Time > 1/1/2016

-Anesthesia Duration >= 60 minutes

-Meds: Morphine, Hydromorphone, Fentanyl, 

Oxycodone, Sufentanil

-Location: Ambulatory, Main

42% Opioid Reduction 

(Morphine Equivalents)
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Summary
1. Enhanced Recovery after Surgery (ERAS)pathways 

mitigate many factors to reduce complications

2. The anesthesiologist / CRNA plays a key role in:

• Preoperative Optimization

• Standardized

• Goal Directed Hemodynamic Strategy

• Opioid Sparing Analgesia
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