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[3–5]. A needle guide kit will be able to improve visibil-
ity on ultrasonic images. We examined the degree of stabil-
ity using a SIVA guide (Fuji Medical Corporation, Tokyo, 
Japan). The SIVA is a needle guide kit in which the angle 
of insertion is not restricted, allowing the puncture to be 
made at any angle. The purpose of this study was to deter-
mine the usefulness of a SIVA guide on ultrasound-guided 
techniques.

We prepared the S-Nerve™ ultrasound system (Son-
oSite; Fujifilm, USA) and the Blue Phantom™ for the 
peripheral nerve blocks (CAE Healthcare, USA). We punc-
tured the Blue Phantom™ using a 50× high-frequency lin-
ear (HFL) probe with SIVA-H5001 type (Fig. 1). This type 
can apply 18-gauge (G) and 22-G needles. The needle was 
a non-coated 80-mm Tuohy needle (18-G) (B. Braun Aes-
culap Japan, Tokyo, Japan). We used an image-processing 
program designed for scientific multidimensional images to 
measure the intensity of the needle at depths of 0.5, 1.0, 
1.5, and 2.0  cm on the ultrasound image (Image J Soft-
ware). All punctures angles were set at 45 degrees from 
the Blue Phantom™. Six anesthesiologists with >7  years 
of experience performed two punctures—one case was 
punctured with a SIVA guide and the other was punctured 
without a SIVA guide. As the six anesthesiologists had suf-
ficient experience to perform ultrasound-guided techniques 
without using a needle guide kit, these anesthesiologists 
can be considered as beginners for the SIVA techinique. 
Student’s t test was used for statistical analysis, and a sig-
nificant difference was recorded at P  <  0.05. The numer-
ical variables of the intensity at the tip of the needle are 
expressed as mean (standard deviation (cd/m2).

We recorded the level of intensity of both cases, i.e., with 
and without a SIVA, at each depth (Fig. 2). Intensity meas-
urements in the case where the Blue Phantom™ was punc-
tured with a SIVA were 200.3 (10.4), 215.1 (10.3), and 221.2 
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Ultrasound-guided techniques have become increasingly 
popular in recent years because they are safe and reliable 
when performing blood vessel punctures and nerve blocks 
[1, 2]. However, the inability to visualize the needle on the 
ultrasonic images may lead to the risk of complications 
such as nerve or organ injury, among other side-effects 
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(21.9), and 236.0 (8.7) at depths of 0.5, 1.0, 1.5 and 2.0 cm, 
respectively, on the ultrasound image. The intensity meas-
urements without the SIVA were 188.2 (16.6), 194.3 (8.8), 
183.0 (14.7) and 104.8 (46.3) at depths of 0.5, 1.0, 1.5, and 
2.0 cm, respectively. As shown in Fig.  2, some significant 

differences were noted in the results between the two punc-
tures at depths of 1.0 cm (P = 0.0037), 1.5 cm (P = 0.0053), 
2.0 cm (P < 0.0001). In the plane technique, it has been gen-
erally reported that puncture angles >30 degrees decrease the 
visualization of the needle [6]. We showed that the use of a 
needle guide kit could improve the visibility on ultrasonic 
images for puncture angles >30 degrees. Moreover, anyone 
may use the SIVA safely and reliably.

The limitation of this study was provided by the restric-
tion of only being able to test with the Blue Phantom™, 
and not on human subjects. Furthermore, we cannot meas-
ure the needle intensity >2 cm depth because the depth of 
the Blue Phantom™ is 2.5  cm. Future studies need to be 
performed in a clinical setting to confirm the clinical effi-
cacy of this technique. In addition, this device cannot be 
used with all ultrasound systems. In conclusion, we recom-
mend the use of a needle guide kit when performing blood 
vessel punctures and nerve blocks.
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Fig. 1   50× high-frequency linear probe with SIVA-H5001 type

Fig. 2   The intensity of the needle on the ultrasonic images 
(n = 6). Results represent mean with standard deviation. P < 0.001, 
**P < 0.0001. S puncture with a SIVA, Non puncture without a SIVA


	The use of a needle guide kit improves the stability of ultrasound-guided techniques
	Abstract 
	Conflict of interest 
	References




