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What is ERAS?
• Enhanced Recovery After Surgery (ERAS) – is a program
that includes perioperative interventions shown to:
1.

Facilitate recovery  early return to function

2.

Maintain physiologic performance

• Multidisciplinary approach to optimize patient response to
surgery and to improve health through early discharge
•

Requires cooperation of surgical team, anesthesia provider, pre- and
postoperative nursing staff, nutrition/dietary, patient/family

• A means to reduce perioperative stress

History of ERAS
• 1990s: Developed by Professor Henrik Kehlet at University of Copenhagen
• 2001: Formation of ERAS Study Group, which included Fearon, Ljungqvist,
Revhaug von Meyenfeldt, and deJong

• 2005: Fearon et al published an evidence-based protocol for colorectal sx
• 2011: ERAS Implementation Program began in Sweden; First International
Symposium on ERAS

• 2011 – Present: ERAS protocols expand into other surgical specialties,

•

including gynecologic, orthopedic, oncological, bariatrics, gastrointestinal, etc
Since 2010, research into ERAS has increased exponentially and has crossed
into anesthesia text

OUTCOMES

• LOS reduced 2.5 days
• 50% reduction in
complications

• LOS reduced 2.4 days
• Reduced complication rate

• LOS decreased on average
of 2 days

• LOS decreased ~20hrs

ERAS Outcomes
• Length of stay (LOS) decreases an average of 2 days for
common surgical procedures requiring hospitalization
• This has been repeated in recent studies (Miralpeix)
• Postoperative complication rate reduced by as much as 50%
• Decreased perioperative transfusion
• Decreased report and treatment of nausea and vomiting
• Increased distance of early ambulation following orthopedic
surgeries  measure of return to function

Costs Associated with ERAS
• There is an initial cost of establishing an ERAS protocol/program
• Education and training of staff
• Ongoing audit of protocol/program and costs, viability, etc
• Rhou et al (2013): ERAS becomes more economical with
experience
•

•

At onset of gynecological ERAS program, the ERAS group was less expensive
intraoperatively, but more expensive postoperatively than the control
• Net gain is neutral  It is not cheaper!
After 25 cases, the trend changed and postoperative management of the
ERAS pt became cheaper, resulting in a financial advantage

Patient Satisfaction with ERAS
• Patient satisfaction is typically improved when the ERAS protocol
is used
• Yoong et al (2014): 100 pts underwent vaginal hysterectomy
• 65% of the ERAS group reported satisfaction of > 9/10
• Average satisfaction for the control group was 8/10
• Wodlin et al (2011): 180 pts underwent abdominal hysterectomy
• Quality of life improved faster in the ERAS group (with intrathecal morphine) than
•

did the control

Kalogera et al (2013)

•
•

Postoperative nausea reduced 17%
Postoperative vomiting reduced 14%

Goal of ERAS
• Goal is to minimize the body’s stress response to surgery
• Anesthesia technique is variable, ERAS can be performed with
general, regional, TIVA, or a combination of these
• Is depth important? YES
• Studies have shown that while “too little” anesthesia can cause an increase

in stress response and negate work towards goal of early return to
function, “too much” anesthesia can slow emergence and return to function

•

BIS?  Research supports the use of BIS, not to gauge depth but to guard
against deep anesthesia

•

Target is 40-60

PHARMACOLOGY OF ERAS

Pain and Analgesia
• Postoperative pain and analgesia remain a major barrier to early discharge
following surgery  pain is a major stress inducing factor

•

Necessitates “pre-teaching”
1.

Establish healthy patient expectations

2.

Review ERAS plan, including the admin of certain preop medications

• The incorporation of regional anesthesia into ERAS leads to significantly
•

reduced postoperative pain when compared to a GA with no regional (Wodlin,
et al)
The combination of intrathecal morphine with TIVA is superior to a volatilebased technique with a patient controlled analgesic infusion (Kroon et al)

Anxiolysis
• Can be administered in preoperative setting
• Benzodiazepines - act on the g subunit of GABAA receptor to ↑ Cl- conductance
• Enhances the action of GABA  Sedative
• Alpha2 agonists – bind to presynaptic receptors to cause a decrease in the release of
catecholamines

•
•

•

•

G-protein linked receptors that inhibit calcium channels, prevent the activation of potassium
channels, and directly modulate the release of excitatory proteins  effect is
hyperpolarization of the membrane
Dexmedetomidine – primary sedating effect is found in the locus ceruleus
• Typically intraoperative agent given via infusion
• Bolus: 1mcg/kg
• Infusion: 0.2-0.7mcg/kg/hr
Clonidine – can be given PO preoperatively 0.1-0.6mg X 1 dose  can also be used in postop

Propofol is an option for short, preop procedures like initiation of arterial lines

Analgesia
1.
2.
3.
4.
5.
6.

NSAIDs
Acetaminophen
Opiates
Ketamine
Gabapentinoids
Local Anesthetics

Analgesia: NSAIDs
•

Prevent arachidonic acid from binding to the COX enzyme active binding site, thus inhibiting the
production of prostaglandin

•

COX enzyme has 3 forms
1.

COX-1 is involved in numerous processes: maintenance of normal renal function, mucosal protection of the GI tract,
production of thromboxane A2 in platelets
COX-2 have generally the same function as the COX-1 enzyme but with less GI toxicity and bleeding risk, but are
linked to greater CV risk
•
Central inhibition of COX-2 may play a role in modulation of pain
COX-3 is now suggested in literature and is thought to be involved with acetaminophen’s action

2.

3.

Nonselective
Drug

Dose

Selective
Timing

Aspirin

Not recommended

Ibuprofen

400mg-800mgIV

At closure and Q 6h

Ketorolac

30mg IV

Postop Q 6h

Diclofenac

100mg PO

QDay for up to 7D

Drug
Celecoxib

Dose
200mg

Timing
Morning of surgery &
Qday for 7D

Analgesia: Acetaminophen
• MOA: not fully understood, but is thought to affect the COX
enzyme system
•

Effect is thought to be predominantly in the CNS where it may modulate the
endogenous cannabinoid system

• Use of acetaminophen in combination with NSAIDs or opioids is
superior in efficacy to NSAIDs or opioids used alone
• Dose:
•
•

Preoperative: 1000mg IV once
Postoperative: 1000mg PO Q6h for up to 72h

• Cost is sometimes cited as a barrier to use  PR dosing
provides similar serum concentrations as IV dosing

Analgesia: Opiates
•

MOA: Bind to central and peripheral opioid receptors to produce analgesia by
interfering with nociception

•

ERAS Society recommends using short-acting opioids only due to their reduced
incidence of side effects, including:
•
•
•
•
•

•

Opiates can be administered intrathecally and even added to some peripheral nerve
blocks
•

•

Respiratory depression
Nausea, vomiting, & constipation
Ileus
Confusion & hallucination
Urinary retention

Evidence supports the addition of opiate to TAP block

Opiates should be avoided in the postop period if at all possible  if
necessary, use PCA or oxycodone or tramadol PO

Analgesia: Opiates/Remifentanil
•

It is suggested in literature that the use of high-dose remifentanil can
suppress the stress response of surgery

•

Remi can lead to considerable hyperalgesia
• Taper use at the end of the procedure
• Administer ketamine and/or magnesium via bolus or infusions to
decrease the hyperalgesia observed from remifentanil use

Analgesia: Ketamine
•

MOA: NMDA antagonist, which inhibits the glutamate channel  remember that glutamate is
excitatory
•

•

Results in hyperpolarization, which causes dissociative analgesia

Side effects include tachycardia, salivation, and hallucinations
•

These effects can be attenuated by administering purified S-ketamine

•

Ketamine is effective at producing analgesia and reducing opiate consumption when
given in a bolus at induction, intermittent boluses during the maintenance phase, or
as a continuous infusion

•

Dose: Up to 1mg/kg at induction, in divided doses, or via infusion

Analgesia: Gabapentinoids
•
•
•
•

MOA: Interact with voltage-gated calcium channels & NMDA receptors to
reduce postoperative opiate requirements
These are not routinely included as part of the ERAS protocol
Can be used for patients with a tolerance of opiates or an increased
consumption
Side effects: Sedation, particularly observed with pregabalin
•

•

Pregabalin is also fairly expensive

Dose
•
•

Gabapentin: 300mg-1200mg on the morning of surgery
Pregabalin: 75mg-150mg on the morning of surgery

Analgesia: Local anesthetics
•

MOA: Enter the neuron cytoplasm to bind to the voltage-gated sodium
channel and hyperpolarize the membrane
•

•

Remember that both the ionized AND non-ionized form of the local anesthetic is needed

Uses:
1.
2.
3.

Local infiltration as a component of peripheral nerve block  dose is variable
Lidocaine bolus: 1.5-2mg/kg at induction or prior to incision
Lidocaine infusion: 1.5-2mg/kg/h or 2-3mg/min given during the intraoperative period (24h)

•

Side effects: primarily of concern is LAST  have Intralipid available

•

Benefits of lidocaine infusion:
•
•
•
•

Works as analgesic, antihyperalgesic, and anti-inflammatory
Inhibits transmission of impulses from damaged nerves/tissues (chronic)
Suppresses granulocytes, lysosomes, and cytokines to reduce inflammation
Decreases central sensitization of pain

Antiemetics
•

A multimodal approach to pretreatment and management of PONV is most
effective

•

5HT3 inhibitors: inhibition of serotonin receptors in the CTZ is known to reduce the feeling
of nausea and the act of vomiting
•
•
•

•

NK1 antagonists: boost the efficacy of 5HT3 inhibitors
•

•

Side effects: prolonged QTi, headache
Dose: 4-8mg IV ondansetron given preoperatively and then 30m prior to emergence
•
Can be repeated Q4-6h PRN for postoperative nausea
Ondansetron has been shown to decrease the painful sensation commonly felt with propofol administration
Dose: Aprepitant 40-125mg PO on the morning of surgery

Steroids: method of action is poorly understood
•

It has been observed that 8mg of dexamethasone IV given following induction is effective at decreasing the
incidence of PONV

Apfel Nausea Scoring
Risk factors
Female gender
Nonsmoker
History of PONV
Posteroperative opiods
Total
•

Points
1
1
1
1
0-4

A score of greater than two suggests that using two different agents could prove
advantageous

Summary
• Anesthesia is intended to optimize surgical conditions,
provide hyponosis, analgesia, and reduce stress 
accomplished via pharmacological interventions
• Avoid long-acting medications, particularly in the
preoperative setting
• Short-acting medications allow for rapid awakening and
return to function
• Multi-modal approaches are favorable

