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Short communications

Use of a wire-guided cannula for radial arterial cannulation
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[ASA] physical status I–III) who were scheduled for
elective surgery and in whom radial artery cannulation
had been indicated. Two different cannulas were used
in this study. One was a wire-guided cannula (Insyte-A;
BD Medical Systems, Franklin Lakes, NJ, USA), and
the other was a conventional intravenous cannula
(Insyte; BD Medical Systems). For both types of cannu-
las, a 20-gauge cannula was used in male patients and a
22-gauge cannula was used in female patients. Six op-
erators participated in this study; three staff anesthesi-
ologists, who had each performed arterial cannulation
in more than 100 patients, and three residents, who had
each performed arterial cannulation in fewer than 10
patients. The study patients were randomly assigned to
one of two groups: cannulated with the WGC (n = 51) or
the non-WGC (n = 49). Operators were assigned to use
the WGC and the non-WGC alternately in the indi-
vidual patients. After general anesthesia was induced,
the two types of cannulas were similarly inserted at an
angle of approximately 30°. When less experienced resi-
dents performed the arterial cannulation, they were al-
ways supervised by a staff anesthesiologist and were
provided with advice if needed. The insertion time
(defined as the time from the initial puncture of the skin
to the successful arterial threading of the cannula) was
recorded. If the insertion time was greater than 180s,
the cannulation was regarded as a failure. Categorical
data were analyzed using the C2 test. Mean values were
compared using Student’s t-test. A value of P < 0.05 was
considered to be significant. In a preliminary test, one of
the operators generated success rates, at first attempt,
of 80% with the WGC and 50% with the non-WGC
during ten trials with each cannula. Assuming that a
30% difference in success rates is clinically important,
we calculated that 44 patients would be required for
each group. This would give the study an 80% power
at a significance level of 5%. We expected some exclu-
sions and thus increased the number in each group
to 50.

Abstract
We compared the success rates of arterial cannulation with a
wire-guided cannula (WGC) and the direct technique with a
conventional non-wire-guided cannula (non-WGC). A total
of 100 adult patients requiring an arterial line in the operating
room were assigned randomly to undergo radial arterial
cannulation either with the WGC or with the non-WGC. No
significant difference in success rates and insertion times
could be demonstrated between the WGC and the non-WGC
(78.4% vs 67.3% and 22.6 ± 13.2s vs 23.0 ± 19.3 s, respectively).
Among the less experienced operators, insertion time was
shorter with the WGC than with the non-WGC (27.7 ± 11.9 s
vs 39.8 ± 20.4 s; P < 0.05), although the success rate was similar
for the two types of cannula. Patient characteristics did not
affect either the success rates or the insertion times for the two
types of cannula. In conclusion, we have confirmed that the
success rates of radial arterial cannulation for patients whose
physical status is relatively good were similar with the use of
the WGC and the non-WGC.

Key words Arterial cannulation · Modified Seldinger
technique

Recently, a new, improved wire-guided cannula (WGC)
that can be used for arterial cannulation has become
available. In this study, we attempted to demonstrate
the advantages of using the WGC over the conventional
non-wire-guided cannula (non-WGC) for radial artery
cannulation.

After obtaining local ethics committee approval and
written informed consent from the patients, we studied
100 patients (American Society of Anesthesiologists

Address correspondence to: Y. Ohara, Department of
Anesthesiology, Ibaraki Children’s Hospital, 3-3-1 Futaba-
dai, Mito 311-4145, Japan
Presented in part at the 52nd Annual Meeting of the Japanese
Society of Anesthesiologists, Kobe, Japan, June 2–4, 2005
Received: May 1, 2006 / Accepted: August 14, 2006

Used Mac Distiller 5.0.x Job Options
This report was created automatically with help of the Adobe Acrobat Distiller addition "Distiller Secrets v1.0.5" from IMPRESSED GmbH.You can download this startup file for Distiller versions 4.0.5 and 5.0.x for free from http://www.impressed.de.GENERAL ----------------------------------------File Options:     Compatibility: PDF 1.2     Optimize For Fast Web View: Yes     Embed Thumbnails: Yes     Auto-Rotate Pages: No     Distill From Page: 1     Distill To Page: All Pages     Binding: Left     Resolution: [ 2400 2400 ] dpi     Paper Size: [ 595.3 785.2 ] PointCOMPRESSION ----------------------------------------Color Images:     Downsampling: Yes     Downsample Type: Bicubic Downsampling     Downsample Resolution: 150 dpi     Downsampling For Images Above: 225 dpi     Compression: Yes     Automatic Selection of Compression Type: Yes     JPEG Quality: Medium     Bits Per Pixel: As Original BitGrayscale Images:     Downsampling: Yes     Downsample Type: Bicubic Downsampling     Downsample Resolution: 150 dpi     Downsampling For Images Above: 225 dpi     Compression: Yes     Automatic Selection of Compression Type: Yes     JPEG Quality: Medium     Bits Per Pixel: As Original BitMonochrome Images:     Downsampling: Yes     Downsample Type: Bicubic Downsampling     Downsample Resolution: 600 dpi     Downsampling For Images Above: 900 dpi     Compression: Yes     Compression Type: CCITT     CCITT Group: 4     Anti-Alias To Gray: No     Compress Text and Line Art: YesFONTS ----------------------------------------     Embed All Fonts: Yes     Subset Embedded Fonts: No     When Embedding Fails: Warn and ContinueEmbedding:     Always Embed: [ ]     Never Embed: [ ]COLOR ----------------------------------------Color Management Policies:     Color Conversion Strategy: Convert All Colors to sRGB     Intent: DefaultWorking Spaces:     Grayscale ICC Profile:      RGB ICC Profile: sRGB IEC61966-2.1     CMYK ICC Profile: U.S. Web Coated (SWOP) v2Device-Dependent Data:     Preserve Overprint Settings: Yes     Preserve Under Color Removal and Black Generation: Yes     Transfer Functions: Apply     Preserve Halftone Information: YesADVANCED ----------------------------------------Options:     Use Prologue.ps and Epilogue.ps: No     Allow PostScript File To Override Job Options: Yes     Preserve Level 2 copypage Semantics: Yes     Save Portable Job Ticket Inside PDF File: No     Illustrator Overprint Mode: Yes     Convert Gradients To Smooth Shades: No     ASCII Format: NoDocument Structuring Conventions (DSC):     Process DSC Comments: NoOTHERS ----------------------------------------     Distiller Core Version: 5000     Use ZIP Compression: Yes     Deactivate Optimization: No     Image Memory: 524288 Byte     Anti-Alias Color Images: No     Anti-Alias Grayscale Images: No     Convert Images (< 257 Colors) To Indexed Color Space: Yes     sRGB ICC Profile: sRGB IEC61966-2.1END OF REPORT ----------------------------------------IMPRESSED GmbHBahrenfelder Chaussee 4922761 Hamburg, GermanyTel. +49 40 897189-0Fax +49 40 897189-71Email: info@impressed.deWeb: www.impressed.de

Adobe Acrobat Distiller 5.0.x Job Option File
<<     /ColorSettingsFile ()     /LockDistillerParams false     /DetectBlends false     /DoThumbnails true     /AntiAliasMonoImages false     /MonoImageDownsampleType /Bicubic     /GrayImageDownsampleType /Bicubic     /MaxSubsetPct 100     /MonoImageFilter /CCITTFaxEncode     /ColorImageDownsampleThreshold 1.5     /GrayImageFilter /DCTEncode     /ColorConversionStrategy /sRGB     /CalGrayProfile ()     /ColorImageResolution 150     /UsePrologue false     /MonoImageResolution 600     /ColorImageDepth -1     /sRGBProfile (sRGB IEC61966-2.1)     /PreserveOverprintSettings true     /CompatibilityLevel 1.2     /UCRandBGInfo /Preserve     /EmitDSCWarnings false     /CreateJobTicket false     /DownsampleMonoImages true     /DownsampleColorImages true     /MonoImageDict << /K -1 >>     /ColorImageDownsampleType /Bicubic     /GrayImageDict << /HSamples [ 2 1 1 2 ] /VSamples [ 2 1 1 2 ] /Blend 1 /QFactor 0.9 >>     /CalCMYKProfile (U.S. Web Coated (SWOP) v2)     /ParseDSCComments false     /PreserveEPSInfo false     /MonoImageDepth -1     /AutoFilterGrayImages true     /SubsetFonts false     /GrayACSImageDict << /VSamples [ 2 1 1 2 ] /HSamples [ 2 1 1 2 ] /Blend 1 /QFactor 0.76 /ColorTransform 1 >>     /ColorImageFilter /DCTEncode     /AutoRotatePages /None     /PreserveCopyPage true     /EncodeMonoImages true     /ASCII85EncodePages false     /PreserveOPIComments false     /NeverEmbed [ ]     /ColorImageDict << /HSamples [ 2 1 1 2 ] /VSamples [ 2 1 1 2 ] /Blend 1 /QFactor 0.9 >>     /AntiAliasGrayImages false     /GrayImageDepth -1     /CannotEmbedFontPolicy /Warning     /EndPage -1     /TransferFunctionInfo /Apply     /CalRGBProfile (sRGB IEC61966-2.1)     /EncodeColorImages true     /EncodeGrayImages true     /ColorACSImageDict << /VSamples [ 2 1 1 2 ] /HSamples [ 2 1 1 2 ] /Blend 1 /QFactor 0.76 /ColorTransform 1 >>     /Optimize true     /ParseDSCCommentsForDocInfo false     /GrayImageDownsampleThreshold 1.5     /MonoImageDownsampleThreshold 1.5     /AutoPositionEPSFiles false     /GrayImageResolution 150     /AutoFilterColorImages true     /AlwaysEmbed [ ]     /ImageMemory 524288     /OPM 1     /DefaultRenderingIntent /Default     /EmbedAllFonts true     /StartPage 1     /DownsampleGrayImages true     /AntiAliasColorImages false     /ConvertImagesToIndexed true     /PreserveHalftoneInfo true     /CompressPages true     /Binding /Left>> setdistillerparams<<     /PageSize [ 576.0 792.0 ]     /HWResolution [ 2400 2400 ]>> setpagedevice



84 Y. Ohara et al.: Use of wire-guided cannula for arterial cannulation

The study included 50 female and 50 male patients,
ranging in age from 25 to 88 years (mean 63.2 ± 13.5
years). No differences were found between the WGC
and non-WGC groups with respect to demographic
data, baseline blood pressure, or the incidence of poorly
palpable arteries (Table 1). Overall, no significant
difference in success rates or insertion times could be
demonstrated between the WGC and the non-WGC
groups (Table 2). When the operator’s experience was
considered, less experienced operators demonstrated
significantly shorter mean insertion times with the
WGC than with the non-WGC (27.7 ± 11.9s vs 39.8 ±
20.4s; P < 0.05; Table 2). Among experienced operators,
no significant cannula-related differences were ob-
served for either the success rate or the mean insertion
time. Among patients with hypertension, no significant
difference in success rates was observed between the

WGC and non-WGC groups (Table 2). Also, when suc-
cess rates were evaluated by patient sex, no significant
difference was observed between the WGC and non-
WGC groups (Table 2).

Our results demonstrated no overall differences be-
tween the WGC and non-WGC in success rates or in
mean cannulation insertion times. When the operator’s
experience was considered, less experienced operators
inserted the cannula faster with the WGC than with the
non-WGC.

Three other studies comparing the direct technique
with the wire-guided technique for arterial cannulation
have shown greater success rates with the wire-guided
technique when experienced operators performed can-
nulation [1–3]. Contrary to these studies, our results
demonstrated no cannula-related difference in the suc-
cess rates. One possible reason for this is that the arter-

Table 1. Characteristics of patients

Non-wire-guided (n = 49) Wire guided (n = 51)

Age (years) 62.6 ± 13.5 63.9 ± 13.6
Weight (kg) 56.3 ± 10.7 58.7 ± 10.5
Height (cm) 158.6 ± 8.6 157.8 ± 10.4
Sex (M/F) 24/25 26/25
ASA Physical status

I 17 14
II 27 28
III 5 9

Systolic blood pressure (mmHg) 104.8 ± 21.6 103.8 ± 18.8
Diastolic blood pressure (mmHg) 65.9 ± 12.8 63.0 ± 11.0
Pulse quality (bounding/thready) 44/5 43/8

Data values are presented as means (SD) or numbers of patients

Table 2. Success rate comparisons by arterial line experience, clinical characteristics,
and sex

Non-wire-guided Wire-guided

Success/Failure (%) Success/Failure (%)
Parameter Mean insertion time (s) Mean insertion time (s)

Overall 33/16 (67%) 40/11 (78%)
23.0 ± 19.3 22.6 ± 13.2

Operators
Cannulation experience >100 20/5 (80%) 20/5 (80%)

(staff anesthesiologists) 12.2 ± 6.8 17.5 ± 12.6
Cannulation experience <10 13/11 (54%) 20/6 (77%)

(residents) 39.8 ± 20.4 27.7 ± 11.9*
Patients

Hypertension (+) 9/8 (53%) 14/4 (78%)
24.2 ± 17.6 25.5 ± 12.9

Hypertension (-) 24/8 (75%) 26/7 (78%)
21.9 ± 15.2 21.0 ± 13.3

Male 17/7 (71%) 20/6 (77%)
19.4 ± 15.2 20.7 ± 13.2

Female 15/10 (60%) 20/5 (80%)
23.5 ± 14.2 25.4 ± 12.9

*P < 0.05 vs non-wire-guided group
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ies of the patients in our study may have been easily
accessible. The patients in our study were in better
physical condition than those in the three studies noted
above [1–3] and almost all our patients had a bounding
pulse; hence, it is possible that the difference between
the two cannulas affected the cannulation performance
to only a very small extent.

The time to successful cannulation required by the
less experienced operators appears to depend on the
guidewire used. When using the WGC, operators are
not required to change either the angle or the depth of
the needle; they only thread the guidewire after confir-
mation of blood flashback. This minimizes the tendency
to transfix the artery. Moreover, the guidewire is more
advantageous for less experienced operators because it
maintains the intravascular position of the cannula once
the vessel is located. The faster insertion time with the
WGC among the less experienced operators probably
reflects this advantage.

Our results demonstrated no sex-related differences
in success rates or in insertion times. Mangar et al. [1]
reported that the success rate of arterial cannulation
in female patients was significantly higher when the
guidewire was used (86% vs 43%). In their study, the
same gauge cannula (20-gauge) was used in both male
and female patients. In our study, however, we used
a 22-gauge cannula for female patients to prevent the
likelihood of thrombosis. The diameters of radial
arteries in females have been reported to be smaller
than those in males [4]. Occlusion of the radial artery
increases linearly as more of the arterial lumen is
occupied by a cannula [5]. Indeed, after arterial can-
nulation, females tended to develop thrombosis more
frequently [5–7]. Our choice of a small-gauge cannula
for female patients may have led to our higher
success rate of cannulation than that shown by Mangar
et al. [1].

When data were analyzed only for patients with hy-
pertension, the success rate tended to be higher with the
WGC than with the non-WGC, but the difference did
not reach statistical significance. It is not clear whether
patients with hypertension have more difficult arteries,
such as tortuous arteries arteriosclerosis, or barely pal-
pable arteries. In addition, in this study, the incidence of
patients who had a thready pulse was low. Therefore,
apparent advantages of the WGC for patients with hy-
pertension could not be determined.

Our study had several limitations. First, all operators
had little prior experience in using the WGC before the
study began. After more frequent training sessions, they
could achieve a higher success rate with the WGC than
that demonstrated in the present study. Second, the less
experienced operators may have learnt the process of

arterial cannulation during the study period. Konrad et
al. [8] reported that experience with more than 20 cases
was required to achieve a success rate of over 80% in
radial arterial cannulation. In our study, each operator
performed approximately eight cannulations each with
the WGC and the non-WGC. If the less experienced
operators had had experience with more than 20 cases,
they might have achieved a faster insertion time with
the non-WGC, equivalent to that achieved with the
WGC.

A major drawback of the WGC is its cost, which is up
to ten times greater than that of the non-WGC. Our
findings suggest that the routine use of the WGC for
patients whose arteries are easily accessible may offer
little advantage. Further studies to examine the efficacy
of the WGC in critical situations, such as a barely pal-
pable artery, secondary to arterial spasm, or in a tortu-
ous artery such as the superficial temporal artery, may
be useful.

In conclusion, the WGC yielded a shorter insertion
time for arterial cannulation for less experienced opera-
tors. However, the operator’s experience did not affect
the success rates of arterial cannulation when a non-
WGC was used. Therefore, routine use of the WGC for
patients whose physical status is relatively good seems
to have little benefit.
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