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Define opioid sparing anesthesia

Discuss pathophysiology of pain

Discuss benefits of opioid sparing anesthesia
Discuss medication regimens

Brief overview of regional anesthesia

Goal of opioid sparing anesthesia (OSA) is to reduce negative
impact of intraoperative opioid on patients' postoperative
outcomes as well as the reduce negative effects of
nociception effects intraoperatively.
OSA is achieved through multimodal anesthesia

Balanced technique of different analgesics

Regional anesthesia

Reduction of adverse effects of each analgesic

(Beloeil, 2019)

3 Waves of the Rise in Opioid Overdose Deaths
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1999-2018 450,000 people died
from opioid overdose; prescribed

Deaths per 100,000 population

and illicit a
+ CDC describes 3 waves of the
opioid epidemic 2
* Prescription opioids
+ Rise in heroin o

« Other synthetic opioids
Perioperative opioids have been
associated with the opioid crisis
Specifically for Crow Wing county,
from 1999-2018, death rate from
overdose was 9.7%

(Beloeil, 2019, 2012 CDC,2020, Manchikanti et al.,)

(Manchikanti ,2012)




What is pain?

Pain- Conscious, unpleasant
perception of noxious stimulus
potential or actual tissue
damage

Complex

Dynamic

Emotional

Perception is reality

What is nociception?

Nociception- nervous system
response to noxious
stimulation of receptors by
mediators
Inflammatory Mediators:
serotonin, norepinephrine,
enkephalin, histamine, and
peptides

(Answine, 2018, Beloeil, 2019).

(Baribeault,2020)
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Pain Processing in Spinal Cord

Rcccptor overview
Sodium Channels
NMDA receptor
Magnesium and glutamate
AMPA
glutamate

Mu

Calcium
Role in pain transmission is to support
the initiation of an action potential

(Answine,2018, Baribeault,2020)

Opioid mechanism of action

Effect

brain and spinal cord regions

transmission and modulation of pain.

Primarily act on mu, kappa and delta
Enhance outflow in the descending
pathways
Directly inhibit transmission at the dorsal

orn
Also interact with peripheral opioid
receptors

~Analgesia ~Analgesia -Analgesia -Analgesia
~Euphoria “Depression of  -Dysphoria ~Depression of
“Low abuse ventilation ~Sedation ventilation
potential ~Physical ~Low abuse. ~Physical
“Miosis dependence " dependence
‘Bradycardia  -Constipation ~Constipation
“Hypothermia  (marked) (minimal)
~Urinary

retention

(Kern,2018)

Benefits of OSA

Elimination of opioids or reduction of opioid use results in a
reduction of adverse effects.

Adbverse effects such as, respiratory depression, airway obstruction,
hyperalgesia, opioid tolerance, addiction, dependence, PONYV, puritis,
constipation and ileus, urinary retention, immune retention

Supports hemodynamic stability
Aids in post operative pain management
Reduces wind up pain pathway activation

(Baribeault,2020)




Medications used in

OSA

NMDA antagonists (lidocaine,
ketamine, magnesium sulfate)

Sodium channel blockers (Local
anesthetics (LA))
Anti-inflammatory drugs
(NSAID, dexamethasone, LA)
Alpha-2 agonists
(dexmedetomidine, clonidine)

—

Spinothalamic

Transduction: LAs, capsaicn,
anticonvulsants, NSAIDS,
ASA acetaminophen,nitrate

e Z ol

Peripheral
nociceptors

(Medscape, 2020)

OSA medications

Lidocaine: blocks sodium
channels
inhibits actions by peripheral
neurons that are excited by
nociceptive stimuli.
Blocks NMDA receptors.
Anti-inflammatory

Ketamine: antagonizes NMDA
receptors.
Prevents post-operative
hyperalgesia.
CV stability
Increased secretions

Subhypnotic dosing reduces risk of
emergence delirium

Risk factors for delirium: increased
age, female, >2mg/kg, psychiatric hx

(Beloeil, 2019)

OSA medications

Magnesium Sulfate:
antagonizes NMDA receptors.
CV stability
Bronchodilator

Reduce post operative shivering

Anti-inflammatories:

(glucocorticoid) reduce
pro-inflammatory genes and increase
anti-inflammatory

reduces PONV

(Acetaminophen) cox 3 inhibitor,
provides anti-inflammatory effects

Analgesia

(Beloeil, 2019)

OSA medications

Dexmedetomidine: alpha 2a
agonist

sedation, hypnosis, anxiolysis

sympatholysis

reduce shivering

inhibits substance P

Analgesia

No respiratory depression

Esmolol- selective beta 1 blocker

appears to reduce hyperalgesia
however studies not fully delineated

Lyrica and neuronitn
(gabapentinoids)- reduces

release of calcium and excitatory
mediators

(Beloeil, 2019)

Opioids

Oxycodone: binds to mu
receptors
Immediate action (10-15 mins),
peak 0.5-1 hr, duration 3-6 hrs

Tramadol: binds to mu
receptor, inhibits NE and serotonin

re-uptake

Avoid with patients with seizure history
(increased risk with SSRI, SNRI, TCAs,
MAOIs)

Onset 45min-1hr, duration 6 hours

Avoid with breastfeeding moms and
children
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Would you prefer
a local anesthesia?

Benefits

No.. | want an

Improved pain imported one.

management

Regional Anesthesia Decreased opioid use

Reduced stress response

Potential decrease in
cancer spread d =

Increased patient
satisfaction

Local anesthetics Dermatomes
mechanism of action

Voltage gated sodium channel H" ! ; 2 < Hﬁ
Channel is maintained by ability to

maintain a sodium gradient A

Non-ionized form of the local is allowed 3 C3
to pass through the membrane ‘N S
o
Once inside the cell, the local ionizes and ~ Nevrensiembrane Ne
subsequently de-activates sodium o N
e

channel by slowing the rate of
depolarization

&

Keys to local function: hydrophobicity,
protein binding and pKa

(NYSORA, 2020)

(Kline, 2020)




Maximun Single

LA Classes Dose for
Duration after Infiltration
Ester Classification Potency Onset Infiltration (min)  (adult, mg)
Quickly metabolized in the blood Esters
Higher risk for allergic reaction due to Procaine 1 Slow 45-60 500
PABA metabolites Chloroprocaine 4 Rapid 3045 600
Tetracaine 16 Slow 60-180 100 (topical)
H Amides
Amides Lidocaine 1 Rapid 60-120 300
Metabolized by the liver Mepivacaine 1 Slow 90-180 300
Bupivacaine 4 Slow 240-480 175
Etidocaine 4 Slow 240-480 300
Prilocaine 1 Slow 60-120 400
pi 4 Slow 240-480 200

(Kern, 2018)

Liposomal bupivacaine (Exparel) molecule

Exparel
Marcaine is encapsulated by 3 layers of
microspheres

Delayed release of Marcaine, prolonged
duration of block

Onset is roughly 1 hour

Sensory blockade, not motor blockade

(Kline, 2020)

&
Nerve stimulator basics
Purpose is to ensure needle is
not placed intraneural
Stimulator should be set from ()
0.2 mA to TmA N

Strong nerve twitch should be *
lost at less than 0.4 mA \

(Kline, 2020)

sIndications: shoulder and upper arm surgery
+Phrenic nerve involvement possible
+Horners syndrome

Interscalene

Medial

(Molter & Urigel, 2021)

* Indications: lower arm surgery
+ Decreased risk of phrenic nerve
involvement and horners syndrome

Supraclavicular

(Molter & Urigel, 2021)




* Indications: lower arm surgery
* Misses intercostalbrachial nerve
+ Potential risk of pneumothorax

(Molter & Urigel, 2021)

+ Indications: lower arm surgery

Coudal

Cophatad

U

(Molter & Urigel, 2021)

+ Indications: large breast surgeries,

belly cases
+ Somatic and visceral coverage

Cephalad

Normal
saline

7 5
Transverse
process

(Molter & Urigel, 2021)

* Indications: breast surgery
« Doesn't reliably cover axilla

Medial Lateral

4th Rib

Pleura

(Molter & Urigel, 2021)

=%

* Indications: breast surgery
« Provides axillary coverage
a
Cephalad Caudad
Latissimus dorsi m.
Serratus anterior m.

Sthrib

(Molter & Urigel, 2021)




+ Indications: abdominal surgery, c-sections
+ Generally done bilaterally

\ = —===Ngedle

Normal
saline

(Molter & Urigel, 2021)

Medial

* Indications: adjunct with
other blocks
« Covers medial aspect of leg

Needle

Local

anesthetic Sﬁ't
FA

-

block buddy

+ Indications: adjunct in knee
surgery

'P\-/.I

LocalF <

Lateral

’
anesthetic Aili
¥
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« Indications: lower leg
surgery
« Provides lateral coverage

block buddy
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