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Introduction: Over the last decade, propofol-based procedural sedation regimens are being used with increasing 
frequency outside of the traditional operating room setting. [1-3] There is paucity of data from prospective controlled 
trials with propofol as a single agent to facilitate pediatric MRI studies. Retrospective studies have described its use with 
inhalational agents & as the sole agent in spontaneously breathing subjects during MRI. Pentobarbital, a short acting 
barbiturate, in conjunction with midazolam or fentanyl has been extensively investigated with a proven record of safety & 
efficacy for sedation during pediatric diagnostic imaging. This randomized controlled study compares the benefits of 
Propofol versus pentobarbital-fentanyl-midazolam regimens for deep sedation for MRI studies in pediatric patients. 
 
Methods: After Institutional Review Board approval and informed consent, 44 patients 1 to 17 years of age scheduled for 
elective cranial MRI requiring sedation were randomized to one of two groups.  The Propofol (PF) group received a 
loading dose of Propofol, then a continuous infusion; the pentobarbital (PB) group received sequential doses of 
midazolam, pentobarbital and fentanyl, until a modified Ramsey score of 5 was attained.  An independent nurse, blind to 
the type of medication received, assessed discharge readiness (Aldrete score >8) and administered the follow up 
questionnaire.  Primary outcome measure was recovery time (RT).  Secondary outcomes were time to induction (IT), total 
sedation time (TST), quality of images (Qi) obtained, number of repeat image sequences, adverse events (AE), caregiver 
satisfaction (CS) and caregiver assessment of time to reach baseline (TTB).  Comparisons were made using two-sample t 
test for interval variables and Chi2 (or Fishers Exact) test for categorical variables.  Significance level was set at α< 0.05. 
 
Results:  Groups were similar in age, gender, race, American Society of Anesthesiology class and proportion of children 
with cognitive impairment.  No sedation failures or significant AE were recorded.  RT, IT, TST and CS scores favored PF 
over PB.  No significant difference was observed in Qi and number of repeat images. 
 
Discussion:  IT, RT, TST and CS with Propofol were superior to pentobarbital for sedation during MRI. 
 
Table 1 
Variable Propofol N=24 Pentobarbital N=20 P Value, 95% CI 
IT (min) 9 +/- 5 17 +/- 7 .001 (4.5, 11.5) 
RT (min) 17 +/- 9 33 +/- 20 .004 (6.4, 25) 
TST (min) 68 +/- 23 88 +/- 28 .012 (4.7, 36.1) 
TTB (Hrs) 6.1 +/- 8.8 10.5 +/- 8.6 .105 (-1.0, 9.7) 
CS (Likert 1-5) 4.8 +/- .4 3.7 +/- 1.6 .006 (-1.8, -0.4) 

 
 
Table 2   
 Total Dose: Mean, Range 
Propofol, mg/kg 7.4 (4-15) 
Pentobarbital, mg/kg 4 (0-6) 
Midazolam, mg/kg .088 (.03-.11) 
Fentanyl, mcg/kg .35 (0-2) 
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