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Introduction: Extradural anesthesia with bupivacaine has been shown to modify haemodynamic(1), hormonal(2) 
and metabolic responses to surgery in children. When used alone for postoperative pain, higher doses of local 
anesthetics are required for effective analgesia, which are associated with side effects like autonomic and motor 
blockade leading to hypotension and impaired ambulation. Therefore, to decrease these dose dependent side 
effects and to prolong the duration of analgesia various adjuvants have been used(3-5). In our study, we compared 
the analgesic efficacy and side effects of postoperative continuous epidural infusions of bupivacaine (B) and 
bupivacaine- midazolam(BM) combination in children undergoing lower abdominal surgery. 
 
Methods: After institutional review board approval and written informed parental consent, randomized double 
blinded study was conducted on 47 ASA I and II children of either sex in age groups of 2 to 12 years undergoing 
elective upper abdominal surgery. All epidural catheters were inserted at L3-4 after induction of anesthesia. At the 
end of surgery, patients were randomly allocated to receive epidural block with either bupivacaine (Group B 
0.125%) or bupivacaine-midazolam (Group BM 0.125%, 20µgm/kg/hr) combination, 0.2ml/kg/hr for 12h. Pain, 
motor blockade and sedation were assessed at predetermined time during 24h by using modified objective pain 
scale (OPS), Modified Bromage Score and four point sedation score respectively. Intravenous fentanyl was used 
as rescue analgesic for first 12h (during epidural infusion) and tramadol thereafter (after stopping epidural 
infusion). Parents were interviewed telephonically 1week and 1mth later for any neurological deficits.  
 
Results: Three patients were excluded because of persistent catheter blockade. Number of pain free patients was 
significantly higher in group BM (14/22) as compared to group B (4/22). Number of patients requiring rescue 
analgesia was significantly lower in group BM. Significantly lower median pain scores were obtained in group 
BM compared to group B at all time intervals(p<0.05). Greater sedation scores were noted in group BM at all 
time intervals postoperatively except at 4 hours compare to group B(p<0.05). The frequency of fentanyl and 
tramadol administration as rescue analgesia was significantly less in group BM (Table 1). No motor blockade was 
observed in any child during the study. 
Postoperatively none of the patient was deeply sedated. No patient developed hypotension requiring treatment. No 
neurological deficit was noted in any child till one month  
 
Frequency of rescue analgesia administered.  Mean(SD)  

Table 1 
 Group BM Group B p value 
Fentanyl 0.52(0.87) 1.71(1.01) 0.000 
Tramadol  0.71(0.56) 1.62(0.86) 0.000 

 
Discussion: We conclude that adding midazolam to continuous epidural infusion of 0.125% bupivacaine provides 
better analgesia and sedation in children than bupivacaine alone without any significant side effect in children 
undergoing major abdominal surgeries. It decreases the requirement of rescue analgesia during as well as 12 hours 
after infusion. 
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