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Introduction: Urologic imaging studies requiring urethral catheterization are commonly performed in children, but 
may be painful and/or psychologically traumatic1. The most common sedative used for these procedures, oral 
midazolam, has a half-life which significantly exceeds the time required for imaging and often results in unwanted 
behavioral side effects2. Nitrous oxide was identified as a more suitable agent for these imaging studies due to its 
pharmacologic profile. Although used extensively in Europe3 and Australia4 to provide analgesia and minimal 
sedation for invasive procedures in children outside of the operating room, in the US, nitrous oxide for pediatric 
patients is largely limited to anesthesia suites and dental offices. Because of the large number of urologic imaging 
studies performed in our pediatric radiology department, we recognized the impracticality of administering nitrous 
oxide sedation directly by anesthesia staff and developed a nurse-administered nitrous oxide program to meet the 
needs of these children.   
 
Methods: Between September 2004 and November 2005, data were collected prospectively on all children 
receiving nitrous oxide sedation for urethral catheterization for voiding cystourethrography (VCUG) or radionuclide 
cystography (RNC) in the radiology department of our Children’s Hospital. Nitrous oxide sedation was administered 
by nurses trained and experienced in the monitoring of pediatric deep sedation patients. These nurses also received a 
comprehensive didactic and hands-on nitrous oxide sedation course including training in administration, 
contraindications, and environmental safety. Nitrous oxide was administered to a maximum of 70% with the 
remaining inhaled gas as oxygen using a failsafe device incapable of delivering less than 30% oxygen. Data 
collected for this study included length of nitrous oxide administration, presence or absence of side effects, and 
sedation failure. The Institutional Review Board approved the performance of this study without the need for 
informed consent. 
 
Results: During the study period, 840 patients underwent nitrous oxide sedation for VCUG or RNC. Most (95%, 
n=795) required nitrous oxide administration for less than 15 minutes, with the remainder (5%, n=41) receiving 
nitrous oxide between 15 and 30 minutes. There were no major side effects (apnea, oxygen desaturation). Only 28 
patients (3.4%) had minor side effects, including nausea, diaphoresis, and/or vomiting (TABLE). No procedure was 
terminated due to presence of a side effect. Twelve procedures (1.5%) were unable to be completed due to sedation 
failure.  
 

TABLE SIDE EFFECTS N % 
 Apnea 0 0 
 O2 saturation <90% 0 0 
 Diaphoresis 7 0.8 
 Nausea 5 0.6 
 Vomiting 17 2.0 
 Other 7 0.8 
 Total unique cases with any side 

effect 28 3.4 

 
 
Discussion: We conclude that nitrous oxide sedation can be safely and effectively provided using a nurse-
administered program in a Children’s Hospital radiology department.  
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