
2010Copyright @ American Society of Regional Anesthesia and Pain Medicine. Unauthorized reproduction of this article is prohibited. 

Treatment of Local Anesthetic Systemic Toxicity (LAST)
Guy L. Weinberg, MD

Abstract: Severe, systemic local anesthetic toxicity is arguably the
most feared complication of regional anesthesia. A combination of old
and new therapies is recommended to reduce the morbidity and mortality
of symptomatic local anesthetic overdose. Prevention remains the cri-
terion standard for improving patient safety during regional anesthesia.
However, when local anesthetic toxicity occurs, considering the diag-
nosis is the doctor’s first step to successful treatment. Preparing a plan
of action ahead of time and having the necessary tools readily at hand
will likewise contribute to saving the patient’s life. Airway management,
oxygenation, ventilation, and good basic life support are the sine qua non
of successful resuscitation. Seizure suppression is key, and we recom-
mend communicating with a perfusion team for possible cardiopulmo-
nary bypass. Lipid infusion should be considered early, and the treating
physician should be familiar with the method. We also recommend
avoiding vasopressin and using epinephrine only in small doses. Vigi-
lance, preparedness, and quick action will improve outcomes of this
dreaded complication.

(Reg Anesth Pain Med 2010;35: 188Y193)

Adverse outcomes from severe (central nervous system [CNS]
and cardiac) local anesthetic systemic toxicity (LAST) have

been recognized for well over a century.1 In 2001, the American
Society of Regional Anesthesia and Pain Medicine convened a
Symposium on Local Anesthetic Toxicity in Miami and later
published a series of related articles that included a review of
resuscitation strategies for local anesthetic cardiac toxicity.2 A
number of novel, potential treatments were presented, including
intravenous lipid emulsion infusion, which reversed toxicity
in rodent and canine models of bupivacaine overdose. Sub-
sequently, several case reports have appeared to validate the
efficacy of this technique in rescuing patients with severe car-
diovascular compromise in the setting of regional anesthesia.3Y10
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countershocks, maximal adrenergic therapy, sodium bicarbon-
ate, and amiodarone, normal vital signs were reestablished at
less than 1 min after a bolus of lipid emulsion. Another case
involved reversal of haloperidol-induced torsades. The patient
failed 15 mins of conventional resuscitation and regained circu-
lation and consciousness shortly after receiving an intravenous
lipid bolus. A puppy with an overdose of moxidectin that re-
sulted in coma and ventilator dependence34 woke up shortly
after infusion of lipid emulsion. Other anecdotes of reversal of
drug overdoses can be found at www.lipidrescue.org (under
the section Post Your Cases). Haloperidol (Haldol), bupropion,
moxidectin, and bupivacaine have nearly identical octanol-water
partition coefficients. In the aggregate, these cases provide sup-
port for use of lipid for treating toxicity due to lipophilic drug
overdose.

Vasopressor Therapy
Positive effects of vasopressors in animal models of cardiac

arrest have not translated into a clear advantage for their use in
the clinical setting.35 Epinephrine has been associated with
suboptimal outcomes in models of various shock states36 and
strong clinical evidence of efficacy in enhancing long-term sur-
vival after cardiac arrest is lacking.37 Furthermore, recent studies
suggest that adding vasopressin provides no advantage over
epinephrine alone in treating out-of-hospital cardiac arrest.38,39

Notably, with the exception of patients responding to initial
cardioversion, survival rates after resuscitation from cardiac
arrest to hospital discharge are appallingly low (È2%). How-
ever, cardiac arrest per se is etiologically heterogeneous, and
treatment strategies should ideally address the underlying cause
for each event and should differentiate between ischemia and
toxin-induced arrest. The enticing possibility of an antidote to
toxin-induced cardiac arrest suggests the possibility of better
outcomes for this subgroup, particularly when applied to the
witnessed in-house arrest where rapid intervention prevents
severe asphyxia. If lipid infusion is a specific treatment of
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after a brachial plexus block. Lipid emulsion has been success-
ful in a neonate46 with severe cardiac compromise after caudal
analgesia with bupivacaine. Establishing safe dosing limits for
lipid will be important in neonates and children because com-
plications from lipid overload have been reported in neonates
receiving intravenous nutritional support.47

Alternative Formulations
Laboratory and clinical experiences with lipid-based resus-

citation, to date, have primarily used Intralipid (Fresenius Kabi,
AG, Bad Homburg, Germany), a soy-based lipid emulsion con-
taining predominantly long-chain fatty acids). However, there
is no evidence that this preparation is uniquely effective as an
antidote, and other similar formulations have recently been
reported to be effective in resuscitating patients with LAST.
These include Liposyn (also soy-based; Hospira, Lake Forest,
Ill) and Medialipid (B. Braun, Melsungen, Germany; this pre-
paration contains a mixture of long- and medium-chain tri-
glycerides). Van de Velde et al48 found that acute administration
of Medialipid in chronically instrumented dogs resulted in
increased systemic vascular resistance and reduced ventricular
contractilityVeffects that could be potentially detrimental in
local anesthetic overdose. An important caveat regarding an-
other lipid-containing formulation is that propofol cannot be
used as a source of lipid to treat anesthetic toxicity. Although
low-dose propofol might be useful for treating convulsions, the
volume of standard formulation (1% propofol in 10% lipid
emulsion) needed to deliver enough lipid for treating LAST
would carry a massive, potentially lethal, dose of propofol.

Treatment of CNS Symptoms of Toxicity
Neurological symptoms typically occur early in the toxic

syndrome of local anesthetic overdose. Recent case reports sug-

gest that treatment with lipid emulsion infusion can ameliorate
altered mental status, obtundation, agitation, or seizures.3,5,49 In
these cases, lipid was infused with the intent of preventing pro-
gression to cardiac compromise, and authors noted resolution
of CNS symptoms. This has both clinical and scientific signifi-
cance. Improvement in neurologic signs with lipid infusion
speaks against a metabolic mechanism for its antidotal effects
because the brain does not use lipid as an energy source. Hence,





2010Copyright @ American Society of Regional Anesthesia and Pain Medicine. Unauthorized reproduction of this article is prohibited. 

after overdose of bupropion and lamotrigine. Ann Emerg Med.
2008;51:412Y415.

34. Crandell D, Weinberg G. Moxidectin toxicosis in a puppy successfully
treated with intravenous lipids. J Vet Emerg Crit Care. 2009;19:
181Y186.

35. Zhong JQ, Dorian P. Epinephrine and vasopressin during
cardiopulmonary resuscitation. Resuscitation. 2005;66:263Y269.


