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Objectives
At the conclusion of this presentation, the participant will be able to: 

• Identify factors that place a patient at risk for LAST. 

• Identify the treatment for cardiac arrest with LAST 

• Recognize the dosage of lipid emulsion in the treatment of LAST. 

• Identify the unique differences and precautions with liposomal 
bupivacaine.



Local Anesthetics



Local Anesthetics

• Reversibly blocks the conduction of 
electrical impulses at the sodium 
channels
• ANS Blockade
• Sensory Blockade
• Motor Blockade



Local Anesthetics

• Also blocks calcium channels
• Na-K ATPase channels
• Block protein kinase signaling 

induced by TNF alpha
• Inhibits carnitine-acycarnitine 

translocation in the 
mitochrondria



Local Anesthetic Systemic Toxicity 
LAST

Incidence- 1 per 1,000 nerve blocks



LAST

• Due to excess plasma concentration of the local anesthetic
• Direct intravascular injection
• Absorption from the injection site
• Dose
• Large volumes
• Continuous infusions

• Vascularity of the tissues
• Addition of Epinephrine



Highest Serum Levels

• Site of injection
• Intercostal nerve blocks/PVB
• Epidural/caudal (0.1/1000)
• Brachial plexus block
• LE blocks
• Femoral/Sciatic nerve blocks

• Subcutaneous



Vulnerable Patients
• Hypoxia and acidosis
• Underlying heart disease
• Extremes of age
• Fraility
• Small patient size or muscle mass
• Underlying hepatic, neurologic or metabolic co-morbidities Mitochondrial 

dysfunction (carnitine deficiency)
• Renal dysfunction
• Pregnancy

EXTREME VIGILANCE FOR THOSE AT RISK



Use of Ultrasound & LAST

• Studies show major cases of LAST (seizures, cardiac arrest) has 
decreased by 2/3rds
• 10 cases per 10,000 down to 2.6 cases per 10,000

• Most cases of LAST before ultrasound occurred within the first 
minutes
• U/S decreases incidence of immediate LAST

• Now occurs later often 10 minutes after the block
• Monitoring for 30 minutes after the block

• 16% despite U/S



Settings
• 80%- Hospitals
• 10%- Offices
• 10%- ER, Home

• Anesthesia providers- 60%
• Surgeons- 30%
• 10%-

• Dentists
• Emergency physicians
• Cardiologists
• Pediatricians
• Dermatologists

• 44%-Lidocaine
• 22%- Lidocaine and another LA
• 11%- Bupivacaine
• 11%- Ropivacaine



Sites
• Epidural and caudal- 15%
• Extremity blocks- 20%
• Penile blocks-20%
• Local Infiltration- 20%
• Other:

• Continuous IV infusion
• PVB
• Peribulbar
• TAP
• Maxillary nerve blocks
• Oral, esophageal, tracheal mucosal application



LAST Presentation



Central Nervous System

• Initially- 16%-30%
• Numbness of the tongue/circumoral tissues- metallic taste
• Facial tingling
• Restlessness/Agitation/Drowsiness
• Vertigo
• Tinnitus
• Difficulty in focusing- visual auditory disturbances

• Slurred speech
• Skeletal muscle twitching

• Initially face and extremities
• Tonic/Clonic Seizures (50%)
• Loss of consciousness/Coma



Cardiovascular System
• 24% isolated CV effects
• Tachycardia and Hypertension
• Hypotension
• Cardiac dysrhythmias
• AV blocks, Idioventricular rhythms
• VT/VF

• Threshold may be decreased by beta blockers, digitalis, and calcium channel 
blockers
• Depressed myocardial contractility hypotension, bradycardia, asystole
• Bupivacaine- Binds more avidly and longer to cardiac sodium channels



Lipid Emulsion for LAST



History

• 1998- Guy Weinberg MD
• Typical scenario
• Witnessed
• Failed to recover with epi, vasopressin, or antiarrythmics
• ROSC after lipid emulsion infusion



Presentation

• “Mild” LAST- 1:1,000 patients
• Seizures- 0-25: 10,000 patients
• CV Instability/Cardiac Arrest- Smaller fraction of patients
• Classic Textbook- <40% of Patients
• Seizure
• Cardiac Arrest
• 5-30 minutes after injection

• Used early attenuation or prevention of progression to 
cardiac toxicity



Mechanisms of Action• Lipid Sink
• Expands the lipid plasma 

compartment- temporarily
• Pulls the lipophilic drugs 

• Lipid Shuttle/Subway
• Scavenges the LA  and redistributes it



Mechanism of Action
• Lipid Flux- Metabolism
• Energy source for the myocardium
• Cardiotonic effects

• Activation of calcium channels 
• Maintain calcium concentrations
• Maintain coronary perfusion pressure 
• Increase ATP in mitochondria



ASRA 
Guidelines



ASRA LAST App











Epinephrine in Cardiac Arrest from 
LAST 

• High dose Epi (>10 mcg/kg)  hyperlactic acidosis and inhibits the 
resuscitative effect of lipid emulsion
• Increases arrhythmias
• Lipids should be given priority before low dose epinephrine
• Reduces LV pressures and diastolic dysfunction and reduces lung 

damage  improved survival



Monitoring After an Event

• After neurological symptoms only: 
Observe for at least 2 hours
• If limited with no CV compromise and 

lipids given- observe for 30-40 
minutes and may proceed with 
surgery if no recurrence 
• After CV compromise: Observe for at 

least 4-6 hours
• Cardiac arrest- longer
• Report to national registries



Lipid Rescue Kit

• Lipids
• (2) 250 cc bags  OR
• (1) 500 cc bag

• 60 cc syringes
• 2 Filtered IV Pump tubing
• Checklist
• Flowchart
• Infusion Rate List

1000 cc Lipids (ASRA)





Lipid Rescue
•Used to Treat Toxicity from lipophilic drugs
• Calcium channel blockers
• Beta blockers
• Haldol
• Antimalarial drugs
• Organophosphates
• Others



Prevention

• Assessing patient risk factors
• Use of ultrasound
• Less toxic drugs
• Use of a vascular marker (epi)
• Adequate monitoring
• Incremental injection (3-5 ml)
• Intermittent aspiration
• Individualized dosing
• System safety and preparedness
• Use of lowest effective dose



Local Anesthetic Max Dose Plain mg/kg (With Epi)

Bupivacaine 2.5  (3 with Epi)

Lidocaine 4.5 (7 with Epi)

Mepivacaine 4.5 (7 with Epi)

Prilocaine 7

Ropivacaine 3 (3.5 with Epi)

Cocaine 3

Chloroprocaine 12

Procaine 2

Tetracaine 3

Local Anesthetic Maximum Doses 



Dexmedetomidine
• Reduces spinal cord neurotoxicity caused by lidocaine

• Inhibits glutamate release
• Inhibits protein-kinase C pathways
• Mechanism similar to how lipids work

• Reduces cardiotoxicity but unclear mechanism
• More research



Liposomal Bupivacaine- Exparel

• LA in nanoparticle carrier mix
• 266 mg (1.3%) bupivacaine
• 3% of the drug is free
• 96 hrs
• Can only mix with bupivacaine but in not > 1:2

• Can administer 20 minutes after Lidocaine IV or to same site
• Approved for infiltration techniques and interscalene blocks
• Increased relationship between LAST and Exparel in some studies
• No other LA for 96 hours
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