Letter to the Editor

Ultrasound-guided radial
artery catheterization: A
superior technique for expert
clinicians?

Gheck for
Updates

Dear Editor,

We read with interest the review by Pacha and
colleagues', which re-enforced the conclusions drawn
in several prior meta-analyses.>® These studies have
consistently found that the use of ultrasound improves
first-attempt success rates compared with palpation.
However, none of these studies have performed sensitiv-
ity analyses based on clinician skill level, which is a
common excuse for not following this evidence-based
practice.

The systematic search outlined by Pacha and col-
leagues was performed using PubMed, Web of Science,
Embase, and Cochrane Library to June 2018. Randomized
controlled trials investigating ultrasound versus palpation-
guided radial artery catheterization performed by expert
clinicians were eligible for inclusion. Expert clinician was
defined as catheterization performed by attending
physicians with experience in radial artery catheteriza-
tion and ultrasound-guided vascular access. Outcomes to
be assessed included first-attempt success rate, failure
rate, and hematoma formation. The risk of bias for each
study was assessed using the Cochrane Collaboration risk
of bias tool. The extracted data were analyzed using
RevMan 5.3 software (The Nordic Cochrane Centre,
Copenhagen, Denmark). Dichotomous outcomes were
evaluated using the relative risk ratios (RRs) with 95% CI.
The Mantel-Haenszel (M-H) random effects model was
applied. Heterogeneity was assessed using the I? statistic.
P value of less than .05 provided evidence of significant
RR and /°.

Five studies with 1,146 patients were included. *® The
risk of bias is presented in Figure 1. Overall, there was a
significant increase in first-attempt success rate with
ultrasound (RR 1.37, 95% CI 1.06-1.78; P = .02; Figure 2).
This effect was not consistent across the studies, with a
significant heterogeneity present (I° = 88%; P < .0001).
Similarly, there was a significant reduction in failure rate
with the use of ultrasound (RR 0.34; 95% CI 0.13-0.93; P =
.04; Figure 3) with significant heterogeneity @ =59%; P =
.04). As found by Pacha and colleagues, without heteroge-
neity (@? = 62%: P = .11), there was no significant difference
in hematoma formation (RR 0.29; 95% CI 0.08-1.04; P = .06).

Overall, ultrasound improved first-attempt success and
failure rates. However, in both the initial study by Pacha
and colleagues and this subgroup analysis presented,
there was significant heterogeneity. It is unclear as to the
cause of heterogeneity; one possibility in regard to the
study by Zaremski et al® is the much higher first-attempt
success (>85%) in both groups. Other possibilities may

include factors not controlled for in the design of certain
studies such as wrist positioning. Despite this heteroge-
neity, there is a clear benefit likely to be gained from the
routine use of ultrasound on radial artery catheterization,
even for expert clinicians.
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Figure 2
Ultrasound Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI
Hansen etal. 2014 38 40 23 40 19.0% 1.65[1.25,2.18) e
Peters etal. 2015 45 63 35 62 19.2% 1.27 [0.97, 1.66] T
Seto etal 2014 225 347 154 351 22.7% 1.48[1.28,1.70] —a
Shiver et.al. 2006 26 30 15 30 158% 1.73[1.18, 2.55] —
Zaremski et.al. 2013 80 92 79 91 23.3% 1.00[0.89,1.12) -
Total (95% Cl) 572 574 100.0% 1.37 [1.06, 1.78] -
Total events 414 306
Heterogeneity: Tau®= 0.07, Chi*= 32.96, df= 4 (P < 0.00001); F=88% U=5 Ui? 155 é

Test for overall effect: Z=2.41 (P =0.02)

First-attempt success rate.
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Figure 3
Ultrasound Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI
Hansen etal. 2014 0 40 3 40  B6% 0.13[0.01, 2.65] —
Peters etal. 2015 8 63 13 62 28.4% 0.55[0.21,1.43] —
Seto etal 2014 3 347 15 351 24.0% 0.20 [0.06, 0.68] —
Shiver et.al. 2006 1] 30 11 30 91% 0.03[0.00,050) —————————
Zaremski et.al. 2013 12 92 12 91 30.0% 0.99[0.42, 2.33) ——
Total (95% Cl) 572 574 100.0% 0.34[0.13,0.93] R
Total events 23 54
Heterogeneity: Tau®= 0.67; Chi*= 9.81, df= 4 (P = 0.04); *= 59% 05002 051 150 5050

Test for overall effect: Z=2.10 (P = 0.04)

Ultrasound Palpation

Failure rate.
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