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Introduction: Levobupivacaine and bupivacaine are widely used local anesthetics for the production of local or 
regional anesthesia for surgery and obstetrics, and for post-operative pain management with an excellent and well-
documented safety profile in the adult population. The use of continuous, incisional postoperative infusions of 
these local anesthetics is also well documented. However, these agents have not been well studied as a continuous 
incisional infusion in the pediatric population. Because local anesthetics can cause systemic toxicity, the study 
was performed to evaluate the plasma levels of these local anesthetics and their analgesic efficacy and side effects 
in a continuous, postoperative incisional infusion model in pediatric patients undergoing median sternotomy. 
 
Methods: After Institutional Review Board approval and informed consent, 40 pediatric patients were enrolled in 
a prospective, randomized, double blind study.  We compared either levobupivacaine 0.25% or bupivacaine 
0.25% vs. saline in an elastomeric, continuous infusion pump (ONQ) via median sternotomy soaker catheters for 
a duration of 72 hours after open heart surgery. The upper limit of local anesthetic dose was set at 0.4mg/kg/hr. 
Infusion rates were predetermined by weight and set at 0.5 cc/hr (5 kg -12.5 kg), 2 cc/hr (>12.5 kg < 31.5 kg) and 
5 cc/hr (> 31.5 kg). Prior to closure of the incision site, a 0.5 cc/kg (with a maximum of 20 cc) bolus of local 
anesthetic was injected into the incision. Analgesic effects of the two groups were quantified and plasma levels of 
the respective local anesthetic were measured at 12, 24, 48, and 72 hrs postoperatively. All patients were offered 
rescue medications for breakthrough pain including morphine, ketorolac and acetaminophen. 
 
Results: ONQ with local anesthetic resulted in a 50% reduction in total morphine (mg/kg dose) use over the first 
3 days postoperatively compared with a saline infusion. Dosage of the local anesthetic ranged from 0.09-0.45 
mg/kg/hr. Mean dose was 0.23 mg/kg/hr. Plasma levels of local anesthetics remained below the toxic threshold 
with mean levels of (mcg/ml): 12 h: 0.37, 24 h: 0.63, 48 h: 0.95, and 72 h: 0.69 mcg/ml.  No patients experienced 
any signs or symptoms of local anesthetic toxicity. 
 
Discussion: The present study shows that a continuous incisional infusion with either levobupivacaine 0.25% or 
bupivacaine 0.25% dosed at a maximum of 0.4 mg/kg/hr in pediatric surgical patients is safe with plasma levels 
of total local anesthetic below the toxic threshold. 
 
Summary: A continuous incisional infusion using either levobupivacaine 0.25% or bupivacaine 0.25% dosed at a 
maximum rate of 0.4 mg/kg/hr in pediatric surgical patients is safe with plasma levels of local anesthetic well 
below the toxic threshold. 
 
Plasma Levels 

Hours Post-op Level-Mean 
(mcg/ml) Range (mcg/ml) 

12 0.37* 0.15-1.1 
24 0.63* 0.2-1.9 
48 0.95* 0.37-2.5 
72 0.69* 0.21-2.4 

*p < 0.05 
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