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Objectives

● Provide an introduction to regional anesthesia for non-anesthesiologists
● Describe situations where regional anesthesia is beneficial, especially 

outside of the OR
● Describe a multimodal analgesic approach to 

○ reduce opioid use and its undesired effects
○ improve patient pain control and satisfaction
○ decrease hospital length of stay





Pain







Gate Theory of Pain

● Pain can be modulated at several points through several mechanisms
● Nociception occurs secondary to tissue damage or inflammation

○ potassium, histamine, bradykinin, prostaglandins, ATP

● Pain signals transmitted
○ A-delta and C fibers
○ Dorsal horn of spinal cord
○ Brainstem and cerebral cortex

● Enhancement, modulation and inhibition can occur
○ Direct nerve activation
○ Sympathetic regulation, etc





Types of Pain

● Nociceptive
○ Activation of nociceptors through actual or potential tissue damage
○ Throbbing, aching, pressure
○ Inflammatory component

● Neuropathic
○ Damage to the peripheral nervous system
○ Burning, stinging, electric

● Nociplastic
○ Abnormal processing or modulation of pain signals

Different types of pain require different treatments



History of Regional Anesthesia

● August Bier performed the first 
spinal anesthetic in 1898 
“cocainization of the spinal cord”

● Local infiltration (1892) and 
brachial plexus block (1911) came 
later. 

● In 1908, Bier later described IV 
regional anesthesia, or the “Bier 
Block”



History of Regional Anesthesia

● Hallstead and Hall later described injection of cocaine near peripheral 
nerves. 

● In 1920, French surgeon Gaston Labat was invited by Charles Mayo to teach 
regional anesthesia at the Mayo Clinic. 

● Regional anesthesia allowed for specific blockade of peripheral nerves 
based on the area of pain, operation, and desired length of block



History of Regional Anesthesia

John Silas Lundy, MD



Techniques for Nerve Localization

● Landmark + Paresthesia
● Peripheral Nerve Stimulation
● Ultrasound-Guided



Regional Anesthesia

● Decreases pain
● Decreases need for opioids
● Decreases incidence of nausea and vomiting
● Shortens PACU time
● Increases patient satisfaction



Types of Regional Anesthesia

● Location
○ Neuraxial

■ Spinal/Epidural
○ Blockade of specific peripheral nerves

■ Brachial plexus block (interscalene, supraclavicular, infraclavicular axillary)
■ Femoral nerve block
■ Sciatic nerve block

○ Planar blocks of multiple peripheral nerves
■ TAP, QL, PECs, etc. 

● Single-shot vs. continuous infusion



Local Anesthetics

● Block the transmission of the action potential by inhibition of voltage-gated 
sodium ion channels.

● Decrease the rate of depolarization in response to excitation
● Factors affecting blockade

○ pH: relative proportion of charged and uncharged local anesthetic molecules
○ Lipid solubility
○ Protein binding: affects duration of blockade
○ Nerve fiber diameter and myelination



First Local Anesthetic



Common Local Anesthetics







Should we use liposomal bupivacaine?



Regional Anesthesia Outside 
the OR



Case #1

● A 90 year-old female nursing home resident presents to the ER s/p ground 
level fall. 
○ PMH of dementia, HTN, COPD
○ Imaging reveals a mid-shaft femoral fracture
○ Orthopedic Surgery has been consulted, will proceed with ORIF the following day

● Pain management prior to surgery?



Pain control options

● Multimodal, opioid sparing approach utilizing regional anesthesia
● Options include femoral nerve block, PENG block, fascia iliaca block
● Early regional blockade leads to

○ Improved pain control
○ Decreased opioid use
○ Decreased delirium



Fascia Iliaca Block

● Indications are anterior thigh or hip pain or surgery
● Performed with patient supine
● Provides block for femoral nerve, lateral femoral 

cutaneous, and sometimes obturator
● Can be performed supra- or infra-inguinal
● 20-40 mL of local anesthetic deposited deep to the 

fascia iliaca-overlying the iliopsoas or iliacus muscle
● Success depends on spread of local anesthetic-

“volume-dependent” 





Perioperative Brain Health Initiative 
Recommendations

● Education and training
● Cognitive Screening
● Delirium Screening
● Non-pharmacologic Interventions
● Pain Control
● Avoid Antipsychotics and Anxiolytics



Case #2

● A 25 year-old male is admitted to the med-surg unit for pain control after 
being bucked off a horse in a rodeo. He was found to have displaced 
fractures of ribs 4-7 which the Thoracic Surgeon has determined to be non-
operative. He is receiving multimodal analgesia with ketorolac, 
acetaminophen, and hydromorphone, but he still rates his pain as 8/10 and 
is requiring supplemental oxygen secondary to splinting. He is currently 
unable to be discharged from the hospital.

● What options are available for additional pain control? 



Regional Anesthesia for Rib Fracture

● Thoracic Epidural
○ Gold standard
○ Deep block, concerns with anticoagulation
○ Continuous infusion required, often with increased monitoring

● Paravertebral Block
○ Also considered deep block
○ Multiple injections required

● Erector Spinae Block +/- Serratus Anterior Block
○ Not considered deep blocks
○ Easy to perform with good efficacy



Erector Spinae Plane Block



Erector Spinae Plane Block

● First described in 2016
● Indications are rib fractures, chest 

wall surgery,  or abdominal surgery
● Performed with patient sitting, 

lateral, or prone
● 20-40 mL of local anesthetic 

deposited deep to erector spinae 
muscles and superficial to 
transverse process

● Also a “volume-dependent” block



Serratus Plane Block



Serratus Plane Block



Serratus Plane Block

● Indications are analgesia after breast, lateral thoracic wall surgery, or pain in 
these areas

● Performed with the patient in the supine, lateral, or prone position (for 
posterior approach deep to latissimus dorsi)

● 10-30 mL of local anesthetic



Regional Anesthesia for 
Cesarean Sections



SOAP Enhanced Recovery After Cesarean



Quadratus Lumborum Block

● While a transverse abdominis plane (TAP) block has become common for 
abdominal surgery, it is limited to somatic analgesia

● Quadratus Lumborum (QL) blocks 
○ More consistent somatic analgesia
○ May provide visceral analgesia



Quadratus Lumborum Block

● Indications are analgesia for abdominal surgery
● Performed with the patient in the supine, supine with bump under hip, 

lateral, or prone position
● 15-30 mL of local anesthetic



Quadratus Lumborum Block



Quadratus Lumborum Block

● QL1
● QL 2
● Transmuscular QL





Adjuvants to Regional Anesthesia

● Medications can be added to 
augment the local anesthetic 
through several routes
○ Perineural
○ Intravenous
○ Intra-articular
○ Local infiltration

● These can increase the efficacy or 
duration of regional blockade



Perineural Adjuvants

● Dexamethasone
● Alpha-2 Agonists

○ Dexmedetomidine
○ Clonidine

● Opioids
● Epinephrine (for neuraxial)



Adverse Effects of Regional Anesthesia

● Bleeding (especially if anticoagulated)
● Infection
● Nerve damage
● Allergic reaction
● Local tissue injury

○ Pneumothorax
○ Viscus perforation

● Local Anesthetic Systemic Toxicity (LAST)
○ Cardiovascular and Central Nervous System Toxicity





Special situations for 
multimodal analgesia



Medical Marijuana







Opioid Use Disorder











Multimodal Analgesia



● “Multimodal techniques for pain management include the administration of 
two or more drugs that act by different mechanisms for providing 
analgesia.”

● Benefit of multimodal analgesia is improved pain scores, reduced opioid 
use, and/or reduced nausea and vomiting. 





Ketamine

● Phencyclidine analog and dissociative anesthetic first used for GA in the 
1960s

● Thought to reverse central sensitization and improve descending 
modulatory pathways

● N-methyl-D-aspartate (NMDA) antagonist
○ Also has activity at mu-opioid, GABA, muscarinic, and other receptors



Ketamine for which patients?

● Patients undergoing surgery  where postop pain will be severe
○ Upper abdominal and thoracic (greatest opioid reduction), lower abdominal, orthopedic (limb and 

spine). 

● Opioid tolerant or dependent patients undergoing surgery
○ Spine surgery has been specifically shown to have reduced opioid consumption with ketamine use

● Opioid tolerant or dependent patients experiencing an acute exacerbation of 
chronic pain
○ Sickle Cell Crisis has been shown to be helped in smaller studies, though no RCTs have been done

● Patients at increased risk for opioid-related respiratory depression
○ Opioids increase severity of OSA after surgery
○ Ketamine has been demonstrated to reduce opioid consumption



What is a subanesthetic dose of Ketamine?

● Maximum bolus doses of 0.35 mg/kg and infusions of 1 mg/kg/hr without 
intensive monitoring
○ Adverse effects may prevent tolerance of higher doses
○ Adverse effects can include risk for aspiration, cardiovascular, and psychomimetic effects.
○ Anxiolytics to reduce risk of adverse psych effects

■ Midazolam, lorazepam, dexmedetomidine, clonidine patch 



Contraindications for Ketamine Infusions?

● Avoid in poorly controlled cardiovascular disease, pregnancy, active 
psychosis, severe hepatic disease, elevated intracranial or intraocular 
pressure.

● Used with caution in moderate hepatic disease







Psychedelics for Pain?

● In general, psychedelics showed efficacy as treatment and prophylactic 
therapy for headaches by increasing remission times.

● Microdoses of lysergic acid diethylamide (less than 50 μg) and macrodoses 
of psilocybin (2 to 3 g) significantly reduce phantom limb pain

● For cancer pain, Kast and Collins  (n = 50) demonstrated that 100 μg 
lysergic acid diethylamide-25 provided more persistent pain relief compared 
to hydromorphone and meperidine. 



Opioid Free Anesthesia?



In this single-center, randomized 
controlled clinical trial, patients 
received a combination of at least 
two drugs including ketamine, 
lidocaine, clonidine, and magnesium 
sulfate without opioids for 
anesthesia or a standard approach 
that included opioids

Opioid-free anesthesia, compared to 
the standard approach, resulted in a 
small improvement in a validated 
measure of quality of recovery at 24, 
48, and 72 h after surgery, but these 
differences did not completely reach 
the threshold for clinical 
significance





Opioid Free Laparoscopic Cholecystectomy

● “Bakan et al. report an 80-patient trial in which all patients had multimodal 
analgesia, with the opioid-free anesthesia group having a combination of 
lidocaine plus dexmedetomidine and propofol infusion during surgery 
compared with remifentanil and fentanyl in the standard group. The primary 
outcome of opioid consumption within 6 h after extubation was not 
significantly different between the two groups. There was actually a 
significant increase in the discharge time from recovery in the opioid-free 
anesthesia group.”



Nonpharmacologic Pain Management

● Physical modalities include transcutaneous electrical nerve stimulation, 
acupuncture, massage, yoga, continuous passive movement, and 
cryotherapy.

● Psychological modalities can be grouped into four categories: information 
provision, stress reduction, attentional strategies, and cognitive–behavioral 
interventions.



● Several preoperative (patient) factors have been recognized to play a role in 
postoperative pain control, persistent opioid use, persistent postsurgical 
pain, and overall recovery. 
○ Anxiety, depression, catastrophizing-coping, preexisting opioid use, chronic pain, smoking, 

and frailty are risk factors.

● Patients should be active participants in their clinical process, but at the 
same time, managing anticipation of pain, decreasing opioid use, and 
optimizing non-opioids for pain control is important.



● Do Opioid-free Strategies Have Benefits above and beyond Opioid-sparing 
Strategies?
○ No. To date, there is no evidence.

● Is Complete Opioid Sparing Possible in the Context of Existing Multimodal 
Opioid-sparing Strategies?
○ Yes, but only in some contexts and procedures. 

● Do Opioid-free Anesthesia Strategies Prevent Persistent Opioid Use or 
Overprescription?
○ No.
○ Postoperative prescriptions more relevant for postoperative OUD

■ As little as a 5 day prescription can increase risk



Enhanced Recovery After 
Surgery (ERAS)
Considerations



Preoperative Management-Personal Preferences

● Acetaminophen 1 g PO
○ Hold for liver disease, reduce dose for low body mass

● Celecoxib 200-400 mg PO
○ Hold for moderate-severe coronary disease, moderate chronic kidney disease, or surgical 

bleeding risk

● Pregabalin 75 mg or Gabapentin 300-600 mg PO
○ Hold for greater age or frailty



Intraoperative Management-Personal Preferences

● Regional Anesthesia as able
● Limit opioids, use shorter-acting opioids
● Redose NSAID/Acetaminophen after 6-8 hours
● 1st line adjunct: Dexmedetomidine 0.5 mg/kg total
● 2nd line adjunct: Ketamine
● Consider lidocaine infusion or magnesium IV up to 2g 



Postoperative Management-Personal Preferences

● Scheduled NSAID/acetaminophen
● PRN shorter-acting opioid that does not contain acetaminophen

○ Oxycodone

● Consider scheduled gabapentinoid
● Repeat regional anesthesia as needed or use a continuous regional 

anesthetic technique
● Opioid PCA with Fentanyl or Hydromorphone for opioid tolerant patients 

with higher pain surgeries
○ No basal rate



Takeaways

● Multimodal analgesia is a vital tool to reduce opioid consumption, improve 
patient pain and satisfaction, and improve outcomes

● Multimodal analgesia should especially be utilized in certain patient 
populations such as those with Opioid Use Disorder, frequent cannabis use, 
and those with chronic pain

● Regional anesthesia is a powerful tool within multimodal analgesia
● Your local anesthesiologists can help with acute pain needs



Questions?
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