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INTRODUCTION 
Ropivacaine shows reduced cardiac toxicity compared to bupivacaine. However, 
this agent has been reported to cause local anesthetic-induced toxicity and thus 
cannot be considered completely safe1. A 20% lipid emulsion (20% Intralipid®; 
Fresenius Kabi, Tokyo, Japan) has recently seen successful use as a standard 
treatment in the resuscitation of patients with local anesthetic-induced toxicity1-4. 
The present study describes the results of treatment for numerous patients with 
local anesthesia-induced toxicity. The objective of this paper was to determine the 
characteristics of local anesthetic-induced toxicity associated with ropivacaine, and 
to clarify the usefulness of treating local anesthetic-induced toxicity with lipid 
emulsion. 
 
METHODS 
This research protocol was approved by the Human Subjects Committee at 
Saitama Social Insurance Hospital. All patients provided written informed consent 
to participate in this prospective study. This study population included 510 
patients (250 men, 260 women) who underwent hand surgery operations using 
local conduction anesthesia between 2006 and 2011. The mean age of patients at 
the time of surgery was 60 years (range, 12-88 years). We used axillary plexus 
block in 488 patients and infraclavicular nerve block in 22 patients. Ropivacaine 
150-300 mg was applied for local conduction anesthesia. As soon as symptoms of 
local anesthetic-induced toxicity were recognized in a patient, the airway was 
supported and the lungs ventilated with 100% oxygen via a face mask. The rate of 
physiological saline flow for the intravenous drip was increase. If condition did not 
improve, patients were converted to general anesthesia for the treatment of local 
anesthetic-induced toxicity. Lipid emulsion was available for the treatment of any 
local anesthetic-induced toxicity for those patients  who underwent hand surgery 
after September 2009. Intralipid® 20% was then injected as a bolus, followed by 
continuous infusion of 10-100 ml. Infusion of lipid emulsion was stopped as soon 
as symptoms of local anesthetic-induced toxicity were seen to have resolved. In 4 
patients, infusion of lipid emulsion was continued slowly after symptoms of local 
anesthetic-induced toxicity were seen to have resolved. The number of patients 
with local anesthetic-induced toxicity, details of symptoms and treatment effects 
of lipid emulsion were investigated. The significance of differences between the 
normal group and the group with local anesthetic-induced toxicity was determined 
using the two-tailed t-test. Differences between treatment of local anesthetic-
induced toxicity with lipid emulsion (Group 2) and toxicity treated without lipid 
emulsion (Group 1) were analyzed using Fisher’s exact test. Values of p<0.05 were 
considered significant.  
   

DISCUSSION 
The present results show that ropivacaine resulted in local anesthesia-induced 
toxicity in 4.3% of patients who underwent hand surgery and lipid emulsion 
injection appears very effective for treating local anesthetic-induced toxicity. 
This rate of development for local anesthetic-induced toxicity is higher than 
described in recent reports5. We did not use ultrasound-guided block, which 
might have contributed to this higher rate of toxicity. Younger patients 
appeared more susceptible to local anesthetic-induced toxicity than older 
patients, although the reasons for this remain unclear. This result suggests that 
general anesthesia may be preferable to local anesthesia in patients <30 years 
old. Patients exhibiting local anesthetic-induced toxicity appeared divisible into 
two groups according to when symptoms appeared. The first peak occurred 
soon after induction of conduction aesthesia, while the second occurred after 
tourniquet release. This led us to believe that an increase in ropivacaine 
concentration in the blood causes local anesthesia-induced toxicity. Clinicians 
thus need to exercise caution regarding toxicity around these times. 
The present study examined results for 22 patients showing symptoms of 
toxicity and compared findings between treatment groups. This cohort size was 
sufficient to reveal significant differences according to treatment. Furthermore, 
we should follow the guidelines for Intralipid® 20% dose and injection time6, 
which recommend an initial bolus of 1.5 ml/kg Intralipid® in the early stage, 
followed by infusion of 0.25 ml/kg/min continued for 10 min after the 
disappearance of symptoms. The maximum Intralipid® 20% dose has been 10 
ml/kg7. 
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RESULTS 
Local anesthetic-induced toxicity was identified in 22 of the 510 patients (mean age, 
40.2 years; 12 men, 10 women). Patients in whom anesthetic-induced toxicity 
developed were significantly younger than those without toxicity (p=0.026). Table 1 
shows the rate of local anesthetic-induced toxicity in each age. The rate of local 
anesthetic-induced toxicity in patients <30 years old (11.8%) was significantly higher 
than that in patients 30 years old (2.89%, P=0.0029). The mean dose of ropivacaine 
was 187 mg (range, 150-300 mg) and the mean dose per kilogram of bodyweight was 
3.35 mg/kg (range, 1.92-5.95 mg/kg). Symptoms of local anesthetic-induced toxicity 
were spasm in 12 patients, chills in 5 patients, nausea in 4 patients, atypical absence in 
3 patients, whole-body spasms in 2 patients, talking obstacles in 3 patients, giddiness in 
2 patients, feelings of floating in 2 patients, yawning in 2 patients and sense of 
incongruity in the mouth in 1 patient. These patients showed local anesthetic-induced 
toxicity at a mean of 44 min (range, 5-97 min) after inducing conduction anesthesia. 
Local anesthetic-induced toxicity was shown 20 min after inducing conduction 
anesthesia in 9 patients, and 60 min after inducing conduction anesthesia in 8 patients. 
8 patients were treated before lipid emulsion became available (Group 1), while the 14 
most-recent patients were treated using the lipid emulsion injection (Group 2). In Group 
1, a total of 3 patients were converted to general anesthesia for the treatment of local 
anesthetic-induced toxicity. In Group 2, no patients underwent such conversion. The 
introduction of lipid emulsion as an option thus significantly reduced the use of general 
anesthesia for local anesthetic-induced toxicity in Group 2 (P<0.036). Symptoms 
resolved within a mean of 17.4 min (range, 3-42 min) after lipid emulsion injection, and 
all operations were completed as planned. The 14 patients received 10-100 ml of 
Intralipid® 20% over the course of 3-58 min. The effects of conduction anesthesia were 
maintained and the operation was completed after administration of lipid emulsion in 
all patients. Treatment with lipid emulsion did not show any side effects, such as 
postoperative inflammation of blood vessels. 
 

Age (years) <20 20,<30 30,<40 40,<50 50,<60 60,<70 70,<80 80 

Patients with local 
anesthetic induced 
toxicity  

4 6 2 1 5 1 3 0 

Number  of 
conduction block 
patients 

35 60 57 76 84 108 71 19 

Rate of local 
anesthetic induced 
toxicity (%) 

11.4 10.0 3.51 1.32 5.95 0.93 4.23 0 

Table 1 : The number and rate of local anesthetic induced toxicity in the each age 
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