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Introduction
“The practice of anesthesia requires a full spectrum of drugs from which an 
anesthetic plan can be implemented to achieve a desired level of surgical 
anesthesia, analgesia, amnesia and muscle relaxation.” ~ John J. Nagelhout
Opioid Free Anesthesia (OFA) is a technique where no intra-operative systemic, 
neuraxial, or intracavitary opioid is administered during the anesthetic. 

Opioid-Free anesthesia is possible ~ Jan P. Mulier
An alternative to opioid Anesthesia
Provides benefits to selective group of patients
Facilitates postoperative analgesia with less opioids
Enhances recovery after surgery

Optimal perioperative analgesia is the ability to reduce pain scores and enable earlier 
mobilization with enhanced rehabilitation, faster discharge and improved patient satisfaction. 
By reducing opioid-related adverse effects, OFA aims to enhance these goals. `
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Unwanted clinical effects of Opioids

Opioids have historically been a first-line therapy for surgical pain control.

Opioid drugs produce pharmacologic activity by binding to opiate receptors, primarily 
located in the central nervous system, supraspinal and spinal, and peripheral sites. 

 A prevalence of 30% of unwanted effects of opioids such as nausea, vomiting, dizziness 
and constipation

 Opioids can exacerbate obstructive sleep apnea and increase its severity

 Opioid tolerance to analgesia can occur after a single dose



Clinical Effects of Opioids produce desired as well as unwanted effects





Respiratory Depression
All opiate agonists produce a depression of respirations via effects on 
mu and delta receptors in respiratory centers in the brainstem.
Reduces responsiveness of the respiratory centers to increasing carbon 
dioxide and decreasing oxygen.
Higher partial pressure of CO2 (pCO2) levels needed to maintain 
normal.respiration.
Produces a shift to the right in the CO2 response curve for respiration.



Effects of Opioids on the Airway



The Prevalence of Sleep disordered breathing in all 
populations receiving chronic opioids is high (42-
85%).

The prevalence of central sleep apnea in all 
populations receiving chronic opioids is much higher 
than in the general population 24%.



Functional consequences of acute and chronic 
opiate receptor activation-G

Desensitization
Acute tolerance (desensitization) occurs in the face of transient (minutes to hours) activation of intracellular 

signaling when acute agonist occupies an opiate receptor. 
Desensitization disappears at the same time as agonist clearance
Desensitization involves phosphorylation of receptors resulting in an uncoupling of receptor from its G-protein 

and/or internalization of the receptor.

Tolerance
Sustained (days to weeks) administration of an opiate agonist leads to loss of drug effect.
Reduction in maximum achievable effect or a right shift in dose-effect curve
Changes in response is time-dependent with changes occurring over short term (minutes to hours as with 

desensitization)

Dependence
State of adaptation manifested by receptor/drug class-specific withdrawal syndrome produced by cessation of 

drug exposure or administration of antagonist
Withdrawal is manifested by the exaggerated appearance of enhanced signs of cellular activation

 Loss of effect with exposure to opiates occurs over short and long-term intervals



Opioid-induced 
Hyperalgesia (OIH)

 State of nociceptive sensitization caused by exposure to opioids. 

The condition is characterized by a paradoxical response whereby a 
patient receiving opioids for the treatment of pain might actually 
become more sensitive to certain painful stimuli. 

Chronic opioid consumption produces changes in CNS similar to 
central sensitization. They activate mu-receptors which increase 
effectiveness of glutaminergic synapses at NMDA receptors resulting 
in OIH.

The type of pain experienced might be the same as the underlying 
pain or might be different from the original underlying pain. 

OIH appears to be a distinct, definable, and characteristic 
phenomenon that could explain the loss of opioid efficacy in some 
cases.





Indications for Opioid—Free 
Anesthesia

Narcotic abuse history
Acute and chronic opioid addiction

Opioid intolerance

Morbidly obese patients with obstructive sleep 
apnea

Hyperalgesia

History of chronic pain
Immune deficiency
Oncologic surgery
Inflammatory diseases

Less analgesic requirement postoperatively

Enhanced Recovery after surgery and 
anesthesia (ERAS)

Decrease postoperative nausea and vomiting

Decrease postoperative pulmonary morbidity 
– COPD, Asthma, and respiratory insufficiency

Decrease histamine release –
Allergy/anaphylaxis 

Patient Satisfaction



Contraindications
Absolute
Allergy to any adjuvant drugs

Relative 
Disorders of autonomic failure
Cerebrovascular disease
Critical coronary stenosis acute coronary ischemia
Heart block / extreme bradycardia
Non-stabilized pypovolemic shock or polytrauma patients
Controlled hypotension for minimal blood loss
Elderly patients on beta-blockers



Opioid-Free Anesthesia Toolbox
Ketamine
NMDA antagonist 
Doses less than 0.5 mg/kg reduces postoperative analgesic needs and especially seen in 

opioid-tolerant patients
It has anti-hyperalgesic and anti-allydonic and anti-tolerance effects. 
Reduction up to 20 -25% in pain intensity and 30 – 50% in analgesic consumption up to 48 

hours after surgery
Associated decrease in PONV
Uncommon psychomimetic effects – hallucinations, nightmares 



Opioid-Free Anesthesia Toolbox
Gabapentinoids
Act on alpha-2-deta-1 subunit of presynaptic calcium channels and inhibit neuronal calcium channel 

influx. Results in reduction in release of excitatory neurotransmitters such as glutamate, substance P 
and calcitonin gene-related peptide from primary afferent nerve fibers, suppressing neuronal excitability 
after nerve or tissue injury
May prevent central sensitization and hyperalgesia and alllydonia
Better postoperative pain management, enhance opioid analgesia, prevent opioid tolerance and CPSP
Anxiolytic and sleep-modulating properties
Pregabalin – 225 – 300 mg lowest effective dose and 300 – 600 mg produced identical results
 Decreased pain intensity and opioid consumption 

Gabapentin – Analgesic ceiling effect at 600 mg
 Decreased opioid consumption by 20 – 62% during first 24 hours
 Decrease in opioid-related unwanted clinical effects: PONV, urinary retention and pruritus
Main Side effect – dizziness and sedation



Opioid-Free Anesthesia Toolbox
Intravenous lidocaine
Local Anesthetic – Na-channel blocker
Bolus dose of 100 mg or 1.2 - 2mg/kg followed by infusion 1.33 – 3 mg/kg/h and can be 

continued postoperatively up to 24 hours. Plasma concentration of  2 – 5 mcg / ml
Analgesic – mediated by suppression of spontaneous impulses generated from injured nerve 

fibers and proximal dorsal root ganglion. Occurs by inhibition of NA-channels, NMDA and G-
protein coupled receptors
 Anti-inflammatory – attributed to blockade of neural transmission at site of injury. It inhibits 

migration of granulocytes and release of lysosomal enzymes leading to decreased release of 
pro and anti-inflammatory cytokines. 
Anti-hyperalgesic properties – Mechanism described above results in suppression of peripheral 

and central sensitization.
Useful during abdominal surgeries  reduction in opioid consumption, opioid-related unwanted 

clinical effects and pain intensity and decreased incidence of postoperative ileus.
Preventative effect on postop pain for up to 72 hours after abdominal surgery



Opioid-Free Anesthesia Toolbox
Magnesium Sulfate
Acts as non-competitive antagonist of NMDA glutamate receptors leading to decrease in entry 

of calcium and sodium ions into cell and prevents efflux of potassium.
Prevents depolarization and transmission of pain signals
Magnesium sulfate has been reported to be effective in perioperative pain treatment and in blunting 

somatic, autonomic and endocrine reflexes provoked by noxious stimuli
Usual regimens of magnesium sulfate administration were a loading dose of 30-50 mg/kg followed by a 

maintenance dose of 6-20 mg/kg/h (continuous infusion) until the end of surgery.
Many researchers reported that it reduced the requirement for anesthetics and/or muscle relaxants.
Intraoperative magnesium during surgery can reduce opioid consumption in the first 24 h 

postoperatively



Opioid-Free Anesthesia Toolbox
Alpha-2 adrenoreceptor agonists
Present in both presynaptic (negative feedback loop inhibiting norepinephrine) and postsynaptic 

(inhibits sympathetic activity) neurons in central and peripheral nervous system. 
At supraspinal level, alpha-2 receptors are present in high concentrations at the locus 

coeruleus in the brainstem. The origin of the medullospinal noradrenergic pathway known to be 
an important modulator of nociceptive neurotransmission.
At spinal level, stimulation of alpha-2 receptors in substantia gelatinosa in the dorsal horn 

results in inhibition of nociceptive neurons and in the release of substance P.
Activates G1-protein-gated K channels in neurons resulting in hyperpolarization
Reduce calcium conductance into cells via G-protein-coupled N-type voltage gated calcium 

channels. Prevents neuron firing and signal propagation.
Dexmedetomidine – 0.5mcg/kg loading dose over 10 minutes followed by infusion 0.1 – 0.3 

mcg/kg/h
 8 X more specific at the receptor than clonidine. 



Opioid-Free Anesthesia Toolbox
Beta-Blocker
Esmolol - selective β1-adrenoreceptor antagonist involved in the control of heart rate, 
contractility, and atrioventricular conduction
Literature supports its use perioperatively as an opioid-sparing adjunct, and it may have other 

anesthetic-sparing qualities as well. 
Reasons for the opioids paring properties of esmolol are unclear.
One study suggests that decrease in opioid consumption was related to the decrease in hepatic 

metabolism of opioids by β-blockers, which prolong the action of the opioid and thereby reduce 
opioid requirements. 
Esmolol does slow heart rate; thereby it decreases cardiac output, which decreases hepatic 

blood flow, so this may slow metabolism of other drugs that are hepatically metabolized, such 
as fentanyl.
Another study theorized that G proteins, which are involved in nociception, are activated 

through β-antagonism, which resembles the mechanism of central analgesia. 
Central action theory



OFA Induction from Mulier
10 minutes prior to induction
Sympathetic Block – Dexmedetomindine 0.3 

mcg/kg IBW (20-30 mcg)

1 minute prior to induction 
Hypnotic and rapid stress block – Lidocaine 1.5 

mg /kg ( 100 mg)

Induction
Hypnotic and stress block – Propofol 2.5 mg/kg 

IBM (200mg)

Hemodynamic Stabilization
Rapid preload reduction – Magnesium Sulfate 

40 mg / kg IBW (2.5 g)
Neuromuscular Blocker if needed for 

anesthesia or surgery

Anti-inflammatory agents before surgery –
Dexamethasone 10 mg/ Diclofenac 75 – 150 
mg
NMDA antagonist – Ketamine 10 – 25 mg 

(bolus / slow infusion / end of surgery)
On standby
 Beta-Blocker – metoprolol 1 – 5 mg
 Calcium channel blocker – nicardipine 1 – 5 mg
 Ephedrine 3 – 9 mg
 Phenylephrine 10 – 30 mcg



OFA Maintenance from Mulier
Sympathetic Block
Dexmedetomidine 0.5 – 1 mcg/kg/h
Clonidine 150 mcg 

Local Anesthetics
Lidocaine 1% 1 – 3 mcg / kg /h
Procaine 0.1% – 6 mg/kg / h
Toxic doses > 10 mg / kg

Magnesium Sulfate : 2.5 – 10 mg / kg IBW/ h

Inhalation Agent
Sevoflurane / Desflurane 0.6 – 0.8 MAC with BIS 

around 40%

Propofol infusion (higher dose than TIVA 
required)

NMDA block (if opioids may be used postop)
Ketamine 50 mg over 12 hours

IV tylenol: 1000 mg 



Opioid-Free Anesthesia Trend







Estimated Enrollment: 84
Study Start Date: January 2010
Estimated Study Completion Date: January 2018
Primary Completion Date: January 2013 (Final data collection date for primary outcome measure)

 Hypothesis of the study
 substituting fentanyl by esmolol and metoprolol during general anesthesia for patients undergoing 

mastectomy will result in less pain and less narcotic consumption in the recovery room. 
 Verify the impact of that substitution on nausea and vomiting, on the time spent in the recovery room 

and on chronic postsurgical pain (3 and 6 months).
 Review the impact on breast cancer recurrence 5 years after the surgery.



Current Barriers to 
OFA practice

Resistance to change
Increase in provider work and labor

Cost of opioid-free therapy

Need for more research and evidence-based 
practice 

Lack of training 

Insufficient guidelines

Limited data



Conclusion
OFA has the potential to offer select population an alternative to unwanted effects from 
opioids

Keep an open mind. OFA can be an exciting field for growth in research and the anesthesia 
community!
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