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Case Scenario:

A 63-year-old, 52kg female patient with a past medical history significant for hypothyroidism and hypertension presents for a right 
rotator cuff repair. On pre-procedure assessment, her blood pressure was 132/80 mmHg, heart rate 82 beats per minute (bpm), 
respiratory rate 18 per minute and temperature 98°F. The patient denied having any allergies, alcohol, tobacco or illicit drug use. On 
cardiovascular examination, she had regular rate and rhythm without murmurs. Her respiratory, abdominal and neurological exam was 
also unremarkable.

Anesthetic plan: Right ultrasound-guided brachial plexus block, general endotracheal anesthesia

After informed consent was obtained, a right USG brachial plexus block was performed using 30mL of 0.5% Bupivacaine and 4mg of 
Dexamethasone.

10 minutes after completion of the block, the patient reports not feeling right, feeling “out of my body.”

AVSS.  During the conversation, the patient became confused…

Within the next 60 seconds, the patient became hypotensive and started seizing.



What happened here?



Local Anesthetic Systemic Toxicity

Local anesthetic molecules consists of 3 components: 

(a) lipophilic aromatic ring, (b) intermediate ester or amide chain, and (c) terminal amine

Anesth Prog. 2006 Fall; 53(3): 98–109.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1693664/#




Local Anesthetic Systemic Toxicity

Incidence: 1/1000

Prodrome: perioral numbness, tinnitus, metallic taste in mouth, agitation, 
dysarthria, and confusion

Severe Effects:

1.  CNS:  Seizure, Coma

2.  CV:  Hypertension and tachycardia, then bradycardia and hypotension, with 
progression to ventricular arrhythmias and asystole



Variables that increase the incidence of LAST

Hypoxia

Acidosis

Dose

Site

Pt. Comorbidities

Extremes of Age

Technique

Absence of a vaso-marker



Back to the case…

A 63-year-old, 52kg female patient with a past medical history significant for hypothyroidism and 
hypertension presents for a right rotator cuff repair.

Right ultrasound-guided brachial plexus block, 30mL 0.5% bupivacaine

10 minutes after completion of the block, the patient reports not feeling right, feeling “out of my body.”

became confused…

became hypotensive and started seizing…

What risk factors are present?

Now what do we do?



Treatment of LAST

Seizure management

Cardiotoxicity treatment

“Reversal”  --  Lipid rescue

Mechanism of action:

1. Sink/Scavenger
2. Direct effects on Cardiac Output



Algorhythm:

NYSORA.COM



ACLS modifications during LAST

Avoid local anesthetic anti-arrhythmics (adds to the problem)

Avoid beta-blockers & calcium channel blockers (they decrease contractility)

Avoid vasopressin

Use epinephrine in small doses <1mcg/kg (support contractility>vasocontriction)

Think/Contact perfusion re: extracorporeal support









Prevention

1. Use lowest effective dose
2. Use of IV Markers (epinephrine)
3. Use of Ultrasound
4. Adequate monitoring
5. Incremental injection w/ frequent aspiration
6. System safety (e.g. preparedness)
7. Educating team members
8. Assessing patient risk factors



Local anesthetic absorption by site

1. Intravascular
2. Intrapleural
3. Intracostal
4. Epidural
5. Brachial plexus
6. Axilla
7. Other peripheral sites
8. Subcutaneous





EKG findings

1. Bradycardia (most common)
2. Widening of the PR interval
3. Wide-QRS complex ventricular tachycardia
4. Ventricular fibrillation
5. Asystole



Maximum doses of common anesthetics

Lidocaine - 5 mg/kg (7 mg/kg if used with epinephrine)

Mepivacaine - 4.5 mg/kg (7 mg/kg if used with epinephrine)

Bupivacaine - 3 mg/kg

Ropivacaine - 3 mg/kg

Chloroprocaine - 12 mg/kg



Ideas for your practice

1. Mock Code
2. Checklist/Algorithm
3. Lipid rescue readily available w/ Instructions



Case Scenario:

12 year old, 44 kg female with lower abdominal pain and intermittent diarrhea and 
constipation presents for a colonoscopy under anesthesia.  She has no significant 
past medical history and is otherwise healthy.  She does not take any medications 
and has a negative family history of anesthesia complications.

She is taken to the OR and induced with 40mg of lidocaine and 100mg of propofol.  
Anesthesia is maintained on a propofol infusion of 200mcg/kg/min.  The 
procedure lasts for approximately 30 minutes.  No complications.

She is taken to the PACU on 6L of oxygen by face mask while sedated.

AVSS.  Report given.  Anesthesiologist leaves pt. in care of RN.



Then this happens...



http://www.youtube.com/watch?v=Z_6ZkIcmrM0


What did you observe?



What do you think is happening?



Characterized by involuntary contractions of muscles of the extremities, face, neck, abdomen, pelvis, or larynx in either sustained or 
intermittent patterns that lead to abnormal movements or postures.

Extrapyramidal symptoms include:

1. Dystonia
a. Masseter spasm/Trismus
b. Laryngeal dystonia
c. Blepharospasm/facial spasm
d. Torticollis

2. Ballismus--repetitive, constantly varying, involuntary, large amplitude proximal limb movements
3. Choreoathetosis-rapid (chorea) or slow (athetosis) involuntary movements of the fingers or toes (flexion/extension, sometimes 

piano-playing movements) which are irregular, nonrhythmic and purposeless
4. Opisthotonus
5. Oculogyric crisis

Acute Dystonic Reaction to Propofol



Trismus

Prathima S. et al., "Trismus Pseudocamptodactyly Syndrome: A Sporadic Cause of Trismus", 
Case Reports in Dentistry, vol. 2013



http://everythingbabies.org/what-is-torticollis/

http://everythingbabies.org/what-is-torticollis/


Characterized by involuntary contractions of muscles of the extremities, face, neck, abdomen, pelvis, or larynx in either sustained or 
intermittent patterns that lead to abnormal movements or postures.

Extrapyramidal symptoms include:

1. Dystonia
a. Masseter spasm/Trismus
b. Laryngeal dystonia
c. Blepharospasm/facial spasm
d. Torticollis

2. Ballismus--repetitive, constantly varying, involuntary, large amplitude proximal limb movements
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Opisthotonus



Characterized by involuntary contractions of muscles of the extremities, face, neck, abdomen, pelvis, or larynx in either sustained or 
intermittent patterns that lead to abnormal movements or postures.

Extrapyramidal symptoms include:

1. Dystonia
a. Masseter spasm/Trismus
b. Laryngeal dystonia
c. Blepharospasm/facial spasm
d. Torticollis

2. Ballismus--repetitive, constantly varying, involuntary, large amplitude proximal limb movements
3. Choreoathetosis-rapid (chorea) or slow (athetosis) involuntary movements of the fingers or toes (flexion/extension, sometimes 

piano-playing movements) which are irregular, nonrhythmic and purposeless
4. Opisthotonus
5. Oculogyric crisis

Acute Dystonic Reaction to Propofol



http://www.youtube.com/watch?v=Z_6ZkIcmrM0


Underlying pathophysiology

Acute dystonic reactions result from an imbalance of dopaminergic and 
cholinergic neurotransmission in the basal ganglia.

The dominant mechanism of acute dystonia is thought to be dopamine D2 
receptor blockade, which leads to an excess of cholinergic output.

Higher dosages are often linked to acute dystonic reactions, but the relationship is 
unpredictable and reactions are generally idiosyncratic.
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Underlying pathophysiology
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cholinergic neurotransmission in the basal ganglia.

The dominant mechanism of acute dystonia is thought to be dopamine D2 
receptor blockade, which leads to an excess of cholinergic output.

Higher dosages are often linked to acute dystonic reactions, but the relationship is 
unpredictable and reactions are generally idiosyncratic.



Other characteristics of acute dystonic reactions include:

● Mental status is generally unaffected
● Anxiety & agitation are common
● Vital signs are often normal
● Tachycardia, tachypnea and diaphoresis may be present



Risk Factors

Suggested risk factors for acute dystonic reactions include:
● male gender
● young age (children are particularly susceptible)
● a previous episode of acute dystonia
● family history of dystonia
● recent cocaine use



What other medications can cause this condition?

● Antiemetics —  e.g. metaclopramide, proclorperazine
● Antidepressants and serotonin receptor agonists — e.g. SSRIs, buspirone, sumitriptan
● Antibiotics — e.g. erythromycin
● Antimalarials — e.g. chloroquine
● Anticonvulsants — e.g. carbamazepine, vigabatrin
● H2 receptor antagonists — e.g. ranitadine, cimetidine
● Recreational drugs — e.g. cocaine
● Antipsychotics — haloperidol



Differential Diagnosis:

● Neurological:
○ seizure
○ stroke

● Toxicological:
○ anticholinergic syndrome
○ Serotonin toxicity
○ other drug-induced movement disorders

● Metabolic:
○ Hypocalcaemia
○ Hypomagnesaemia
○ Metabolic or respiratory alkalosis

● Psychiatric:
○ Conversion disorder



Treatment

Resuscitation:
● attend to ABCs.
● on rare occasions acute dystonic reactions may be life-threatening:

○ airway compromise e.g. laryngeal dysphonia
○ respiratory compromise e.g. chest wall rigidity.

● administer oxygen, obtain IV access and assist ventilation as required



Treatment

● Benztropine:  an anticholinergic which works by blocking the activity of 
muscarinic acetylcholine receptors

○ first line, definitive treatment of acute dystonic reactions
○ Response is often dramatic and generally occurs in 5-20mins
○ if symptoms persist after 15-30mins a second dose can be given
○ if symptoms persist and are not improving after second dose consider 

the possibility of an alternative diagnosis
○ Adult: 1-2mg by slow IV injection
○ Child: 0.02mg/kg to maximum of 1mg



Treatment

● Benzodiazepines:
○ Second line treatment
○ help relieve muscle spasm and anxiety
○ best used for  acute dystonic reactions that are slow to resolve 

following benztropine administration — early use may lead to diagnostic 
confusion

○ Midazolam dose 1-2mg IV/IM
○ Diazepam dose 5-10mg IV/PO



Treatment

● Antihistamines (H1 receptor antagonists) with anticholinergic activity:
○ Can be used if benztropine not available
○ e.g. diphenhydramine 25-50mg IV/IM or 1 mg/kg in children



Disposition

● Patients can be discharge home when symptoms have resolved. 
● Consider admitting patients that experienced airway or respiratory 

compromise to an observation unit for 24-48 hours.
● Acute dystonic reactions can recur, or mild symptoms may persist, for up to 3 

days.
● Advise the patient to return to hospital/ED if they have a recurrence.


