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Introduction: The radial artery is most commonly used site for arterial cannulation in the operating 
room, but the procedure may be technically challenging, particularly in pediatric patients. In a 
randomized study involving 69 adult subjects, Levin et al (1) concluded that the ultrasound technique 
was easy to learn, increased the rate of success at first attempt and reduced the time taken to insert the 
radial arterial catheter. We evaluated the role of ultrasound in pediatric radial arterial cannulation in a 
prospective randomized study. 
 
Methods: After Institutional Review Board approval and informed consent were obtained, 152 patients 
requiring radial artery catheterization were randomized to either (1) Palpation technique (PALP) or (2) 
with ultrasound guidance (US) using the SonoSite 180 plus machine with the HST/10-5 linear array 
hockey stick probe (SonoSite, Inc., Bothell, WA). All catheterizations were performed only by CA IV 
trainees or pediatric anesthesiology consultants. The primary end-point of the study was the time taken 
for successful cannulation defined as the time from the first insertion of the needle under the skin to the 
time blood was freely aspirated from the canula by the designated operator. Secondary endpoints 
included the number of attempts at arterial cannulation (each attempt being defined as 
reinsertion/redirection following withdrawal), the number of cannulae used, and the need for additional 
assistance from another anesthesiologist. In addition, crossover between techniques and the number of 
sites attempted was recorded. Time to successful cannulation, age, systolic blood pressure (sys BP) 
during cannulation and the number of previous successful artery cannulations by the operator with the 
assigned technique were compared between the two groups using t-tests. The number of attempts and 
cannulae used were compared using the Mann-Whitney test.  Patient gender, the proportion of 
successful first attempts and other dichotomous variables were compared between the two groups by 
Fisher’s exact test.  P values < 0.05 were considered significant. 
 
Results: Eighty children were randomized to PALP and 72 to US group. Twenty CA IV trainees and 8 
consultants performed 131 and 21 cannulations respectively. There were no statistically significant 
differences in age, gender and Sys BP between the two study groups. While the radial artery was 
eventually cannulated in all patients the designated operator was successful in only 53 out of 80 and 50 
out of 72 cases in the palpation and ultrasound groups, respectively. In all the remaining cases, 
cannulation was performed by another person, at another site or by crossing over to the other method. 
There were no statistical significance differences between the groups in time to successful cannulation, 
number of total attempts, successful first attempts or in the number of cannulae used for catheterization 
(Table 1). Successful cannulation occurred more often in patients >5 vs <2 years age. (p=0.032). 
Although the radial artery was visualized in all cases in the ultrasound group, there was no significant 
reduction in time to cannulation with increasing operator experience. Of all cases randomized to US, 
only on 4 occasions were there operators, who had performed successful US guided radial artery 
catheterization on >5 prior occasions. 
 
Discussion: Use of ultrasound guidance did not facilitate faster cannulation of the radial artery in 
children in our study. There may be a steep learning curve with this technique and operators may require 
experience with >5 successful cannulations with this technique before they are facile with threading the 
cannula under US guidance.  
 



Table 1. 
   
Group Palpation  

 
Ultrasound  

 
N 80 72 
Age (months) 99.6 ± 71.60 99.1 ± 69.31 
Time to successful cannulation (sec) 151.0 ±128.19 183.4 ±150.62
Systolic blood pressure (mm Hg) 98.1 ± 17.46 97.5 ± 16.42 
Success 53 (66.2%) 50 (69.4%) 
Median number of Attempts (range) 6 (1-35) 3 (1-35) 
Median number of Catheters used (range) 1 (1-7) 1 (1-4) 
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