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Lidokain Toksisitesinin Lipid

Emiilsiyonu ile Basarih Tedavisi
Successful Treatment of Lidocaine Toxicity with
Lipid Emulsion

Oz

Bu bildiride, port katater takilmasi icin yiiksek doz ve volimde lidokain infiltras-
yonu uygulamasi sonrasinda ani toksisite bulgular1 gdsteren 28 yasindaki ASA II kadin
hasta sunulmaktadir. Literatiirdeki olgulardan farkli olarak, lidokain toksisitesi santral
veya periferik blok teknigi uygulamadan gelisti. Sistemik toksisite nedeniyle bilinci ka-
panan ve ventrikiiler tagikardi gelisen hasta olas1 bir kardiyak arrest meydana gelmeden
acil lipid emulsiyonu baglanmasiyla basariyla tedavi edildi. Lipid tedavisi sonrasinda bi-
linci agilan hasta nefes almakta giigliik ¢ektigini bildirdi. Cekilen akciger grafisi sonra-
sinda kateter takma islemi sirasinda komplikasyon gelistigi fark edildi ve hastaya pno-
motoraks tanisi konuldu.

Lokal anestezik toksisitesi gelisen olgularin resiisitasyonunda lipid tedavisinin ha-
yat kurtarici neminin oldugu ve ameliyathane, yogun bakim ve acil serviste resiisitas-
yon gereglerinin yaninda lipid inflizyonu igin kullanilacak preparatlarm hazir bulundu-

rulmasmin gerektigi kanisindayiz.

Abstract

This presentation reports a 28 year-old, female ASA 1II patient showing signs of sud-
den toxicity following a high-dose and large-volume of lidocaine infiltration for port
catheter insertion. Unlike other cases in literature, lidocaine toxicity occurred without
performing a central or peripheral nerve block. The patient who lost her consciousness
due to systemic toxicity and developed ventricular tachycardia was successfully treated
by immediately starting lipid emulsion and a potential cardiac arrest was avoided. Fol-
lowing lipid treatment, the patient regained consciousness and stated that she was ha-
ving difficulty breathing. An x-ray of the lungs was taken and it was noticed that a com-
plication occurred during the catheter insertion procedure, and the patient was diagno-
sed with pneumothorax.

We believe that lipid therapy has lifesaving significance in resuscitation of patients
who develop local anesthetic toxicity, and alongside resuscitation equipments, prepa-
rations to be used for lipid infusion should be made available in operating rooms, inten-

sive care units and emergency departments.



Introduction

Local anesthetics (LAs) in high volume and concentra-
tion are known to be associated with toxicity risk.1 The first
animal study regarding the use of lipid emulsions (LEs) for
the treatment of toxicity caused by LAs was published in
1998.2 LEs were used in 2006 for the first time, for the tre-
atment of cardiac arrest that developed in a patient due to
local anesthetic toxicity (3,4).

There are numerous publications and especially those on
central nervous system (CNS) and cardiovascular system
(CVS) toxicity regarding systemic toxic reactions from pe-
ripheral and central blocks induced by LAs.1,5 Cardiac to-
xicity significantly correlates with the lipophilicity of LAs.
The more lipophilicity of LAs, the more cardiac toxic effect
occurs (e.g., bupivacaine >ropivacaine > mepivacaine) (1,5).

The therapy for LA-induced cardiac arrest is still an in-
teresting clinical problem6. Researchers explain mechanism
of action of LEs with the “lipid sink” hypothesis. Accor-
ding to Weinberg et al., the so-called “lipid sink” effect is
suggested to be the basic mechanism of this therapeutic app-
roach.7,8 Action mechanism of LE therapy is rarely defi-
ned and has been postulated to work both by a so-called li-
pid sink diminishing circulating supply of drugs to the pe-
riphery and via a direct energy supply to the myocardium.9

The article discusses a patient given a high dose and vo-
lume of lidocaine infiltration by a physician, not an anest-
hesiologist. The patient developed symptoms of systemic
toxicity following the procedure. However, she was success-
fully treated by a 20 % LE and a pneumothorax was diag-
nosed after lipid treatment.

Case Report

The patient who was reported as a case in this manus-
cript signed the consent document issued by the Anesthe-
siology and Reanimation Department of our University Hos-
pital. A 28-yr- old female patient (weighing 50 kg, 165 cm
tall) diagnosed with breast cancer was inserted a port cat-
heter for chemotherapy at the Department of Cardiovascu-
lar Surgery. The patient’s heart rate (HR), arterial blood pres-
sure (ABP), electrocardiography (ECG), peripheral oxygen
saturation (SpO2) and respiratory rate (RR) were continu-
ously monitored and 0.9% saline infusion was administe-
red after inserting intravenous cannula. The patient’s vital
signs prior to LA infiltration were as follows: ABP 118/72
mmHg, HR:84 bpm, Sp02:98% and RR:14/min.

Anesthesia consultation was requested by the surgeons
due to changed consciousness, convulsions and bilateral pu-
pillary dilation, 10 minutes after LA infiltration to place the
port catheter into the right subclavian vein. Anesthesia con-

sultation showed that, Glasgow coma score (GCS) was
E1M5V1, light reaction (LR) was bilaterally poor and pu-
pillary dilation had developed. Physical examination indi-
cated decreased respiratory sounds in the upper right lobe,
70/45 mmHg ABP, 145 bpm HR, 26/min RR, 90 % SpO2
and ECG consistent with ventricular tachycardia. Analysis
of arterial blood gas was as follows: pH:7.48, p02:66.7
mmHg, pCO2: 25.7 mmHg and SpO2: 93 %. The surgeons
told the anaesthesia team that in placement of the port cat-
heter, a total of 500 mg-lidocain infiltration was used wit-
hin 10 minutes. The patient was given 5 L/min 100 % O2
using a face mask, and 2 mg midazolam was given via the
intravenous route. Within 1 minute, 20% LE (Lipofundin®
MCT/LCT 20%, Braun, Germany) was given intravenously
as a bolus of 2 mL.kg-1. Three minutes later, an additional
dose of 0.5 mL.kg-1 was administered when GCS was
E2M5V3, considering LE to be beneficial. After adminis-
tering a total of 125 mL of 20% LE, GCS was EAM6VS5 with
ABP:100/60 mmHg, HR: 98 bpm, RR:22/min and SpO2:
92%. The patient’s consciousness returned to normal in 6
minutes, reporting a metallic taste in her tongue and diffi-
culty in breathing. The patient reported that she could see
more clearly 10 minutes after consciousness returned to nor-
mal and metallic taste decreased. A chest X-ray showed a
pneumothorax in the upper right lobe which was measured
to be at a distance of approximately 1.5 cm from the late-
ral, in the level of fourth posterior rib.

The patient was transported to the operation room and
a right thorax tube and port catheter were inserted into the
right lung and right subclavian vein, respectively. This pro-
cedure was performed under general anesthesia within 30
minutes. The patient was transported to the intensive care
unit in a conscious, cooperative and hemodynamically stab-
le state. In the intensive care unit, the patient reported that
the taste of metallicity gradually decreased. Therefore, 20
mL.h-1 of LE infusion was continued and the patient was
observed until the metallic taste disappeared at the end of
the sixth hour. There were no problems and complications
related to lipid treatment and the patient was discharged
from intensive care unit on the second postoperative day.
The thorax tube was removed on the fifth day of the follow-
up and the patient was discharged on the seventh day.

Discussion

Local anaesthetic infiltration is a widely used method
to prevent pain during catheter placement.10 However, to-
xicity risk exists due to LA in high volume and concentra-
tion.1 In the present case report, systemic toxicity develo-
ped from lidocaine in high dose and volume. The patient was
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successfully treated by immediate initiation of lipid emul-
sion (20% LE as a 125 mL IV bolus and an infusion of 0.4
mL. kg-1. h-1 for six hours) without cardiac arrest develo-
ping. In this patient, a pneumothorax was diagnosed as a com-
plication of port catheter insertion via the central venous route.It
is important to routinely perform chest radiography after cen-
tral venous catheter insertion to exclude such complications.

Initial studies regarding the use of intravenous lipid in
case of asystole due to local anesthetic toxicity have star-
ted in the 90’s as animal studies. In 1998, Weinberg et al.
reported treating bupivacaine related cardiac toxicity using
lipid emulsion in rats2, after which they repeated the same
procedure in dogs in 200311.

Recent case reports have indicated that patients witho-
ut any responses to standard cardiopulmonary resuscitati-
on in LA-induced cardiac arrest required LEs for treatment.
3.4 The difference of our case from others reported in lite-
rature is the observation of sudden toxicity signs upon high
dose and volume of lidocaine infiltration without the admi-
nistration of any regional anesthetic techniques, and the early
initiation of lipid emulsion treatment before the development
of a cardiac arrest. The similarities and differences of our
case from others reported in literature are given in Table 1.

The present case report describes local anesthetic induced
toxicity from a single agent, but in the literature there are
reports of local anesthetic toxicity due to multipl agents
(3,12,13,14).

The effectiveness of LEs in the treatment of ventricular
arrhythmia from lidocaine toxicity, as well as bupivacai-
ne and ropivacaine was reported (8,9).

In 2008, Ludot et al (12) have administered a posterior
lumbar plexus block using 10 mL of 1% lidocaine with epi-
nephrine and 10 mL of 0.75% ropivacaine to a 13 year old
female patient (58 kg) under general anesthesia. Upon the
formation of ventricular tachycardia (150/min) with wide
QRS complex in the ECG of the patient and a decrease of
Sp02 to 92, 15 minutes after the administration of the lo-
cal anesthetic, a toxicity related to local anesthetics was con-
sidered and 150 mL (3 mL. kg-1) of IV 20% lipid solution
was administered. Approximately two minutes after the tre-
atment, QRS complex was observed to have returned to nor-
mal on the ECG and SpO2 was 97. The authors reported that
lipid emulsions were effective in the treatment of ventricu-
lar arrhythmia that developed following ropivacaine and li-
docaine toxicity.

In the present case, the patient’s ventricular tachycar-

Table 1. Lipid solutions and application methods used in the treatment of local anesthetic toxicity.

Year | Researchers Local anesthetic agen | Anesthesia method Treatment
Lipid Solution | Application method
2006 | Rosenblatt et al.’| 0.5% Bupivacaine Interscalene block 20% Intralipid | Bolus:100 mL Infusion:
+ 0.5 mL.kg-1.min-1
1.5% Mepivacaine (2 hour)
2006 | Litzetal.® 1% Ropivacaine Brachial plexus block 20% Intralipid | Bolus:100 mL Infusion:
10 mL .min-1 (10 min)
2007 | Foxall etal.” 0.5% Levobupivacaine | Lumbar pleksus block 20% Intralipid | Bolus:100 mL
2008 | Warrenetal.” | 1.5% Mepivacaine Brachial plexus block 20% Liposyn III | Infusion: 250 mL
+ within 30 min
0.5% Bupivacaine
2008 | Ludotetal.” 1% Lidocaine with Lumbar pleksus block 20% Medialipid | Infusion:150 mL
epinephrine + (3 mL.kg-1)
0.75% Ropivacaine
2008 | Litzetal." 1% Mepivacaine Brachial plexus block 20% Intralipid | Bolus: 1 mL.kg-1
4 Infusion:
1% Procaine 0.25 mL.kg-1.min-1
Total dose: 200 mL
2009 | Markowitz 0.5% Bupivacaine Femoral nerve block %20 Intralipid | 8 mL.kg-1
etal.” Total dose: 500 mL
2009 | Sansinoetal” | 0.75% Ropivacaine Brachial plexus block Kabiven 2000 | Bolus: 50 mL
2009 | Charbonneau 2% Mepivacaine Brachial plexus block 20% Bolus:100 mL
etal” Medialipide
2009 | Gnaho etal.” 0.5% Ropivacaine Sciatic nerve block 20% Intralipid | Bolus: 70 mL
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dia reverted to normal sinus rhythm approximately 6 mi-
nutes after the initiation of LE treatment. The patient’s HR
dropped from 145 to 98 bpm without needing any additio-
nal drugs. However, ventricular tachycardia reverted to nor-
mal sinus rhythm following the administration of oxygen,
midazolam and LE.

Warren et al (13) reported in 2008 that unsuccessful de-
fibrillations were performed 11 times in row in the case with
ventricular fibrillation from local anesthetic toxicity. The pa-
tient was returned to normal sinus rhythm after LE given in
the 15" minute after unsuccessful defibrillations.

We consider that I'V bolus dose LE should be adminis-
tered before cardioversion in cases with disturbances in CVS
and associated arhythmia due to local anesthetic toxicity. In
patients with local anesthetic toxicity, the success of cardio-
version may be low as the toxic dose may be affecting the
CVS. We also believe that in patients with local anesthetic
toxicity, cardioversion applied without LE treatment is less
likely to return arhythmias to normal sinus rhythm.

According to current guidelines, it is clear that lipid so-
lutions play an important role in the treatment of toxicity in-
duced by LA’s and are a vital part of resuscitation of car-
diac arrest due to LA toxicity (15, 16).

Recent laboratory studies and case reports have indica-
ted that LEs can reduce the morbidity rate from LA toxicity
(12,17). However, our case is the first to establish systemic
toxicity following local infiltration of only lidocaine, wit-
hout any other LAs. In the present case, sudden toxicity signs
appeared after high dose and volume of lidocaine infiltra-
tion, without any central or peripheral block administrati-
on. The patient was treated succesfully with early initiati-
on of LE treatment. The patient’s GCS was EIM5V 1, which
became E4AM6V5, 6 minutes after starting lipofundin treat-
ment. Her consciousness returned sufficiently to complain
about respiratory difficulties, which facilitated diagnosis of
pneumothorax. Consequently, lipid treatment both preven-
ted development of cardiac arrest and enabled us to diag-
nose the pneumothorax.

The present case showed LA toxicity occuring when non-
anesthesiology residents performed local anesthesia. In this
regard, it is important to inform non-anesthesiology collea-
gues about the risks and management of LA overdose. All
physicians to use LAs should consider their dose, maximum
dose, side effects, toxicity symptoms and treatments.

Literature shows differences in loading dose and infu-
sion rate of LEs to treat LA toxicity. However, the common
approach is to start the treatment early without a cardiac ar-
rest developing (15). We believe that cardiac arrest was pre-
vented in our case by the immediate administration of 20%

LE as an IV bolus and its continuation at a rate of 0.4 mL.kg-
1. h-1 until all signs of systemic toxicity disappeared (6 ho-
urs). It is also important to attend to patient’s symptoms, as
we were able to diagnose the pneumothorax after the pati-
ent complained of dyspnea.

Finally, lipid treatment should be remembered to be an
important part of resuscitation in LA toxicity. Despite var-
ying loading doses and infusion rates, similarities in the suc-
cess of treatments for local anaesthetic toxicity suggest that
a certain amount of IV LE be administered immediately.

It is clear that cases suspected of LA toxicity require ur-
gent LE treatment. Consequently, we believe that the pre-
sence of preparatory items for lipid infusion as well as re-
suscitation materials proves lifesaving in operation rooms,
intensive care units and emergency services.
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