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Introduction:  The Nuss procedure is a minimally invasive technique for repair of pectus excavatum in which a bar is 
inserted and secured underneath the sternum via small lateral chest wall incisions. (1) Because orthotic pressure created by 
the pectus bar is associated with significant acute postoperative pain, thoracic epidural infusions have been recommended by 
several authors. (2, 3, 4) Our institution initially employed lumbar epidural catheters for control of acute postoperative pain 
for the Nuss procedure, using infusions of preservative-free morphine in normal saline. More recently we have used thoracic 
epidural infusions of ropivicaine.  This retrospective study sought to test the hypothesis that thoracic epidural ropivicaine 
provides similar or improved analgesia with fewer side effects when compared to lumbar epidural morphine. 
 
Methods:  After institutional review board approval, the medical records of 65 patients having Nuss procedure at our 
institution between January 2004 and December 2005 were analyzed. Six patients were excluded either because they did not 
have an epidural catheter placed or did not receive either morphine or ropivicaine through an epidural catheter, for a total of 
59 patients in the study.  Thirty patients received lumbar epidural morphine (Group LM), and 29 patients received thoracic 
epidural ropivicaine (Group TR).  Data collected included age, weight, gender, length of stay (LOS), total dose of 
intravenous morphine or hydromorphone via patient controlled analgesia device (PCA), pain scores, and incidence of pruritis 
and emesis during the first 3 postoperative days.  It should be noted that all patients in Group LM received PCA morphine, 
and all patients in group TR received PCA hydromophone.  In order to compare dosages, hydromorphone dose was converted 
to a “morphine equivalent” dose, using a 6:1 potency ratio.  Because pain scores were recorded using different pain scales, 
breakthrough pain was defined as a score of 3 on a 0-3 scale, ≥ 3 on a 0-5 scale, and ≥ 6 on a 0-10 scale.  Persistent pruritis or 
emesis was defined as any pruritis or emesis recorded on 2 or more out of the 3 postoperative days. 
 
Results:  There was no intergroup difference with respect to age, weight, or gender. PCA opioid usage was significantly 
greater in Group TR.  There was no difference in the incidence of breakthrough pain or pruritis.  Incidence of persistent 
emesis was greater in Group LM.  LOS did not differ.  
Table I. 

 Thoracic (TR) 
N=29 

Lumbar (LM) 
N=30 

Statistics 

Breakthrough pain  
Day 1 

17 (59%) 18 (60%) χ2 0.01, df=1, p=0.91 

Breakthrough pain 
Day 2 

13 (45%) 15 (50%) χ2 0.16, df=1, p=0.69 

Breakthrough pain 
Day 3 

10 (34%) 11 (37%) χ2 0.03, df=1, p=0.86 

Mean total IV opioid dose 
(morphine equivalents, mg/kg) 

0.5877 0.4246 t  -2.98, df=57, p=0.005 

Persistent pruritis 14 (48%) 14 (47%) χ2 0.12, df=1, p=0.90 
Persistent PONV 9 (31%) 24 (80%) χ2 14.34, df=1, p<0.0005 

 
Discussion:  The group of patients who received thoracic epidural ropivicaine had less persistent emesis than the group that 
received lumbar epidural morphine, but comparable analgesic efficacy between the two techniques was not proven by this 
study. Even though pain scores were not statistically different between groups, the TR group used more intravenous opioid 
via PCA.  It could be argued that the lower incidence of persistent emesis in group TR was in part due to the use of PCA 
hydromorphone rather than morphine.  This could be clarified with further prospective study.  We conclude that lumbar 
epidural morphine is associated with a greater incidence of persistent postoperative emesis than thoracic epidural ropivicaine 
following the Nuss procedure, but that use of ropivicaine alone via a thoracic epidural catheter may be associated with a 
higher intravenous opioid requirement.   
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