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Case report: successful prophylactic use of intravenous lipid emulsion to
prevent local anesthetic systemic toxicity after inadvert intravenous

administration of bupivacaine
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ABSTRACT

Bupivacaine is a local anesthetic drug that carries catastrophic adverse effects. On exceeding
the toxic dose significant cardiotoxic and neurotoxic consequences emerge. The maximal toxic
dose of Bupivacaine for local applications is 2 mg.kg-1. The exact hazardous dose for intrave-
nous administration is unknown. Abdominal hysterectomy was scheduled for our 57-year-old
patient. She received 20 mg of Bupivacaine intravenously by accident and showed no evidence
of cardiac or neurological toxicity. The explanation for this is unknown, although it could be
owing to the very low dose, which was less than the toxic amount, or to our patient’s early lipid

emulsion prophylaxis.

1. Introduction

Hysterectomy is a common surgical procedure. It may
be performed through laparotomy, laparoscopy, or
vaginally [1]. For several years, neuraxial techniques
have been used in gynecologic surgery as a primary
anesthetic or combined with general anesthesia. These
neuraxial techniques, however, may be complicated by
local anesthetic systemic toxicity (LAST). The incidence
of LAST for peripheral nerve blocks is up to 1 per 500.
For epidural procedures, the incidence is approxi-
mately 4 per 10,000 [2].

The local anesthetic agent works by blocking
sodium channels in all types of tissues, including
brain and heart, when absorbed intravenously. This
results in a dose dependent attenuation of action
potential in these organs and tissues. The binding of
bupivacaine to sodium channel receptors will decrease
the maximum speed of the depolarization of the action
potential, as well as cardiac contractility. This may
produce bupivacaine cardiotoxicity [3].

The effects on cardiac contractility and action
potential can result in re-entrant arrhythmias, conduc-
tion delays through the myocardium, and bradycar-
dia.3 Symptoms of neurotoxicity include circumoral
numbness, ringing in the ears, and a metallic taste in
the mouth. Symptoms may then progress to twitches
in the upper and lower limb, grand mal seizures, coma,
and eventual respiratory arrest [4].

Intravenous lipid emulsion (ILE) therapy can be used
in the treatment and management of LAST. The
mechanism of action of ILE is suggested as the lipid
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sink effect by binding to local anesthesia (LA). This
binding prevents the binding of the LA to its tissue
receptors. The method of use involves administration
of intralipid 20%, given as a bolus of 1.5 mLKg™
intravenous over one minute. It should then be fol-
lowed by an infusion at a rate of 0.25 ml.Kg~".min~", for
the management of LAST [5].

A written consent for publication was obtained
from the patient.

2. Description of the case

A 57-years-old female patient, with a history of con-
trolled hypertension, was presented to our hospital for
elective abdominal hysterectomy. The patient weighed
90 kg, while their vital signs were within normal range.
Her preoperative laboratory values were within the
normal range. The anesthetic plan was discussed with
the patient, and spinal anesthesia was chosen upon
her request. Standard monitors including electrocar-
diogram, non-invasive blood pressure monitoring, and
pulse oximeter were placed. The patient was given an
IV infusion of 30 ml/kg of lactated ringer which was
started for the purpose of intravascular preloading.
While in the sitting position, the patient was injected
with 2 mg of midazolam intravenously, by the anes-
thetic nurse as ordered by the anesthesiologist. The
skin and subcutaneous tissue overlying the L4-L5
interspace was infiltrated with 2 mL of 1% lidocaine.
A 25-gauge spinal needle was then slowly advanced to
reach subarachnoid space. Cerebrospinal fluid (CSF)
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flow through the spinal needle was confirmed. It was
then observed that the syringe containing bupivacaine
was injected intravenously, instead of midazolam by
error. The spinal needle was then withdrawn, and the
patient was kept in the sitting position. The syringe
had contained 3.5 ml hyperbaric bupivacaine 0.5%
(17.5 mg) and 25 mic fentanyl. Conscious level and
vital signs were assessed immediately, and they were
found to be within normal limits. An oxygen mask was
applied; the presence of resuscitation equipment was
confirmed. Intralipid emulsion 20% was then given,
10 minutes after the administration of Bupivacaine,
a bolus of 1.5 ml.kg™" followed by 0.25 ml/kg/min for
15 min were provided. The patient was placed under
close monitoring, to detect any signs and symptoms of
LAST, including neurotoxicity and cardiotoxicity.
Fortunately, there were no observed abnormalities
with regards to hemodynamics or conscious level for
1 hour. After that, the decision was taken to proceed
with the surgery under spinal anesthesia. No further
remarkable events occurred.

3. Discussion

Local anesthetic toxicity usually happens when inject-
ing a relatively large dose of local anesthetic drugs
through the neuro-axial approaches, nerve blocks, or
local infiltration. Systemic local anesthetic toxicity is
associated with relatively smaller doses when the
local anesthetic drugs are injected systematically. The
exact toxic dose of Bupivacaine on intravenous injec-
tion is not accurately determined as intravenous injec-
tion of Bupivacaine is contraindicated. It has only ever
been injected intravenously by error in very few care
reports. The maximum dose of bupivacaine for local
purposes should not exceed 2 mg/kg [6].

Our case received about 0.2 mg/kg intravenous
bupivacaine that was discovered very early.
Immediately upon discovery, a prophylactic dose of
intravenous lipid emulsion was administrated. The
patient showed no signs of cardiovascular, or neurolo-
gical local anesthetic toxicity.

George Albright, in the year 1979, described five
cases of cardiac arrest which followed regional
anesthesia with bupivacaine. These cases developed
simultaneous convulsions and cardiac arrest after pre-
sumed intravascular injection. Their prolonged resusci-
tation was, unfortunately, unsuccessful. A narrow
margin exists for bupivacaine-induced cardio and neu-
rotoxicity, as depicted in these cases [7].

Another case of LAST was reported by Karaca S et al.
in which there was an accidental injection of intrave-
nous 0.25 mg/kg bupivacaine. The patient was a 53-
years-old female and weighed 60 kg. The patient was
scheduled for an elective total knee replacement. An
epidural catheter was inserted preoperatively for
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postoperative analgesia. The patient had requested
epidural analgesia after which, the nurse, by error,
had injected a mixture of bupivacaine 0.25% and mor-
phine 2 mg in 6 mL solution LV. The patient had
developed mild symptoms of toxicity in the form of
dizziness and ringing in the ears. Her vital signs
showed sinus tachycardia of 120 beats/min. The
patient’s blood pressure was normal. The patient did
not receive ILE; she was monitored only, with no occur-
rence of remarkable events [8].

Levsky and Miller reported on a patient who suf-
fered from cardiovascular collapse, during a lumbar
sympathetic ganglion radiofrequency ablation, after
the administration of less than 1.1 mg/kg of
Bupivacaine. The patient’'s history showed
a previously sustained non-Q-wave myocardial infarc-
tion, while their preoperative electrocardiogram
revealed first-degree atrioventricular block [9].

Rosenblatt et al. [10] and Litz et al [11] in
the year 2006, described the first clinical application
of ILE therapy in humans. Rosenblatt’s patient had
undergone an interscalene block with 20 ml bupi-
vacaine, 0.5%, and 20 ml mepivacaine, 1.5%. Litz's
patient received an axillary block with a total of
40 ml of 1% ropivacaine. In both cases after the
failure of routine cardiopulmonary resuscitation
(CPR) measures lipid emulsion therapy was initiated.
Lipid emulsion therapy was associated with a quick
reversal of the patient’s cardiac arrhythmias, as well
as successful resuscitation.

In 2007, Spence A. used ILE for the management of
a primigravida patient who had developed signs of
neurotoxicity, such as restlessness, agitation, and
some twitching of her face and limbs. These symptoms
were followed by unresponsiveness after injecting
bupivacaine in the epidural catheter. It was suggested
that that the patient’s epidural catheter may have
migrated into an epidural vein, which caused the
symptoms [12].

Another case of using ILE was in 2008 by
McCutchen and Gerancher. The patient was an 82-
years-old woman admitted for right total knee
arthroplasty. She received 30 mL of 0.5% ropiva-
caine with  1:200,000 epinephrine through
a femoral perineural catheter in 5 ml doses and
30 mL of 0.5% bupivacaine with 1:200,000 epi-
nephrine for sciatic nerve block. Twenty seconds
later, a tonic-clonic seizure occurred with ventricular
tachycardia at a rate of 200 bpm, and her blood
pressure was 114/64 mm Hg. Clinicians decided to
administer 100 mL of 20% Intralipid, 150 mg of
intravenous amiodarone, and 3 mg of midazolam.
As ventricular tachycardia persisted, 120 J counter-
shock was administered with immediate return to
normal sinus rhythm [13].

Another study described a case of accidental intra-
vascular injection of 15 ml of 0.5% bupivacaine with
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1:200,000 epinephrine in an axillary block. The patient
had developed circulatory collapse and seizures after
the bupivacaine intravascular injection; however, they
were successfully resuscitated with ILE, after only one
ineffective dose of epinephrine [14].

Another study done by Shih Y-H et al. reported
the occurrence of cardiotoxicity in a 69-year-old,
woman, who was scheduled for carpal tunnel sur-
gery. The patient was diabetic, hypertensive, and on
regular hemodialysis due to end-stage kidney dis-
ease. She received an ultrasound-guided infraclavi-
cular brachial plexus block with 15 mL 1.5%
lidocaine, followed by 10 mL 0.375% bupivacaine.
The patient became unresponsive, and the ECG
showed severe junctional bradycardia with
a ventricular rate of 30 beats/min. Atropine 1 mg
was administered but failed to improve the
patient’s condition. After administration of 50 mL
of 20% Intralipid, her heart rate started to increase
and her consciousness returned to normal [15].

Our case had received a relatively small dose of
a local anesthetic drug known for its high systemic
toxicity and showed no signs of cardiac or neurological
toxicity. The reason for this is unknown but may be due
to the very small dose which was less than the toxic
dose, or due to our patient having received very early
prophylaxis with lipid emulsion, which has previously
shown efficacy in the management of local anesthetic
toxicity.
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