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In the Next 20 Minutes …

• Introduction to Enhanced Recovery After Surgery (ERAS)

• Rationale for ERAS in patients with sleep disordered breathing (SDB)

• Evidence review : components of care that can affect outcomes 

• ERAS can improve outcomes, minimize complications and enhance satisfaction in 
patients with SDB



Q: Why are there complications after surgery?

A: ORGAN DYSFUNCTION
=

STRESS RESPONSE

Introduction to ERAS



To understand recovery, understand the stress response 

Surgery predictable changes

Physical trauma inflammation; sympathetic surge

Catabolic state insulin:glucagon; GH

Immobility wasting; weakness

Immunosuppression infection; poor healing

Pain impairs all recovery

“…it is unlikely that any single intervention will affect recovery … “



Fundamental ERAS Goal: Ensuring Best Practice

“…the immediate challenge to improving the quality of care is not discovering new knowledge, but 
rather how to integrate what we already know into practice.” 
[Urbach, D.R. & Baxter, N.N.]



Introduction to ERAS

www.erassociety.org

Multimodal
Multidisciplinary
Standardized (Pathway-Based)
Evidence Based
Audited



ERAS And Postoperative Outcomes

Consistently associated with improved outcomes, fewer complications, and higher 
patient satisfaction:

Colorectal (Gustafsson 2013; Nygren 2013)

Urology (Cerantola 2013)

Gastric (Mortensen 2014)

Hepatobiliary (Lassen 2013)

Gynecology (Nelson 2016)

Bariatric (Thorell 2016)



The  Rationale for ERAS and Sleep 
Disordered Breathing

• No reports of ERAS for SDB

• ERAS has been implemented by surgical subspecialty

• Why should ERAS “work” for patients with SDB?

1.  Mechanistic argument
2.  Biochemical argument



The  Rationale for ERAS and Sleep 
Disordered Breathing: ERAS as a mechanism

• ERAS can be viewed as a mechanism to improve care

•Demonstrated efficacy for increasing adherence with best practice

• For example: opioid minimization in patients with Obstructive Sleep Apnea (OSA)

Multimodal analgesia & regional 
anesthesia/analgesia should be 
considered (or are recommended)



The  Rationale for ERAS and Sleep 
Disordered Breathing: ERAS as a mechanism

• 20% of TKA performed under 
neuraxial anesthesia 

• 25% of TKA featured peripheral 
nerve block

• Wide variation in use of MMA
• Mean probability of receiving 2 

or more agents 54% 



The  Rationale for ERAS and Sleep 
Disordered Breathing: ERAS as a mechanism

• An ERAS protocol featuring multimodal analgesia minimized opioid consumption up 
to 72 hours post-hepatectomy, and pain scores up to 24 hours.  

• Over 72% of patients received epidural analgesia under the new protocol



The biochemistry of ERAS

Surgery creates an inflammatory state

ERAS modulates the inflammatory 
(SIRS) response to surgery

Improves insulin resistance; protects 
against CV complications/ 
hypercoagulability state

The  Rationale for ERAS and Sleep 
Disordered Breathing: Biochemistry

The biochemistry of OSA

An inflammatory state: cytokines, 
adipokines, CRP, homocysteine

Often accompanied by obesity; insulin 
resistance; metabolic syndrome; CV 
disease



The  Rationale for ERAS and Sleep 
Disordered Breathing: Biochemistry

• 19 studies/ 1898 patients
• Included ERAS-Colorectal surgery & effects of protocol components on IL-6 or CRP
• Data limited, but supports a laparoscopic approach in mediating inflammatory markers 



The  Rationale for ERAS and Sleep 
Disordered Breathing

• No reports of ERAS for SDB

• ERAS has been implemented by surgical subspecialty

• What is the best evidence that ERAS may be effective for SDB? 
From subspecialty surgeries with high incidence of OSA?

= Bariatric surgery



The  Rationale for ERAS and Sleep 
Disordered Breathing: Evidence from bariatric 
surgery

• 2 SR/MAs associate ERAS with shorter length of hospital stay without affecting readmission 
rates or overall complications  



The  Rationale for ERAS and Sleep 
Disordered Breathing: Evidence from bariatric 
surgery

• Discharge on POD 1 after bariatric surgery does not increase complications, readmission, or 
post-discharge resource use. (**retrospective studies)

Predictors of later discharge 
include:
Age >50
BMI >50 



The  Rationale for ERAS and Sleep 
Disordered Breathing: Evidence from bariatric 
surgery

• Full consensus guidelines for ERAS-Bariatric Surgery (ERAS Society and International 
Association for Surgical Metabolism and Nutrition)



The  Rationale for ERAS and Sleep 
Disordered Breathing: Evidence from bariatric 
surgery

• Includes recommendations for patients with/without OSA:



Other Components of Care Which May 
Positively Influence Outcomes

• Preoperative CPAP therapy to optimize outcomes

• Intraoperative fluid management



Other Components of Care Which May 
Positively Influence Outcomes: CPAP Therapy



Other Components of Care Which May 
Positively Influence Outcomes: CPAP Therapy

• Patients with OSA:
CPAP may reduce postoperative AHI
trend to reduction in length of hospital stay (0.4 days) 

• Undiagnosed OSA:
preoperative CPAP reduced CV adverse events

• Untreated OSA:
significantly greater incidence of MI and unplanned reintubations. 

9 studies/8029 patients (4380 with OSA/perioperative CPAP; 3649 
diagnosed or suspected and untreated)



Other Components of Care Which May 
Positively Influence Outcomes: Goal Directed 
Fluid Therapy

• GDFT is an important component of ERAS pathways

• Over administration of iv fluids is associated with:
cardiac, pulmonary & renal dysfunction
inhibition of gastrointestinal function
delayed recovery (prolonged length of stay)
(Holte 2002; Cecconi 2013)



Other Components of Care Which May 
Positively Influence Outcomes: Goal Directed 
Fluid Therapy

• OSA is more prevalent in “fluid-retaining” states 
• Experimentally inducing a volume overload state may exacerbate OSA



Other Components of Care Which May 
Positively Influence Outcomes: Goal Directed 
Fluid Therapy

• OSA is more prevalent in “fluid-retaining” states 
• Experimentally inducing a volume overload state may exacerbate OSA
• Compared to younger men, infusion of similar amounts of saline in older men (>40) 

caused a greater increase in neck circumference and AHI
• Fluid balance could be a risk factor for sleep disordered breathing after surgery



Summary

• ERAS is associated with financial and clinical benefits in multiple surgical subspecialties

• There is a paucity of data directly addressing the potential benefits of ERAS for patients 
with SDB

• Several arguments can be advanced that ERAS will benefit patients with SDB
• ERAS as a framework to ensure delivery of best evidence
• ERAS as a plausible biological substrate to improve outcomes
• Data from surgical cohorts with high probability of SDB benefit from ERAS
• Common goals link ERAS with care of patients with SDB


