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COMPARISON OF THE DEPTH OF NEEDLE PENETRATION IN THE VEINS OF THE FOREARM
USING ULTRASOUND VISUALIZATION TECHNOLOGY -BASIC RESEARCH-
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Background and Aims : The puncture depth and length are
influenced by the anatomy, especially depth of forearm
cutaneous venous vessels from the subcutaneous to internal
venous levels and can be monitored by ultrasonic
visualization during indwelling needle puncture. This study
aimed to examine the forearm anatomy to help establish a
safer and more reliable procedure that reduces the risk of
puncture during placement of an unmodified peripheral
venous catheter.

Methods : The study was performed in 17 healthy young
adults, comprising men and women, by attaching a device
that can modify the blood pressure to the upper limb. The
blood pressure was set at O0-, 40-, 60-, 80-, 100-, and 120-
mm Hg in six stages, and during each stage, after the
pressure was measured using an ultrasonic device, the depth
was changed from subcutaneous to internal venous levels in
three types of forearm cutaneous veins (midline, radial, and
ulnar). Statistical analysis by a generalized linear model was
performed on the variables, "set blood pressure",
"subcutaneous-internal vein depth", and "type of vein."

Result : During comparison of depth of the three major types
of forearm cutaneous venous vessels, the depth of the basilic
vein was significantly higher than those of the other types of
venous vessels (P<0.001). Therefore, the basilic vein on the
ulnar side of the forearm is deeper from the subcutaneous to
the internal venous blood vessel levels than the other two
types of venous blood vessels.

KRIFAFRER EERMERHREEEN : LH S5

Discussion and Conclusions : In selecting the forearm
venous blood vessel for puncture, since the vein at the ulnar
side of the forearm is deeper, the practitioner tends to insert
the puncture needle deep, which risks the injury to the
median nerve and the radial artery running in the vicinity. It is
suggested that the risk of accidental puncture is higher in
the basilic vein than in the other two types of venous blood
vessels.

In addition, in this study, in cases where it was difficult to
visually observe the effective vascular puncture on the skin
surface, such as when a large amount of muscle mass and
subcutaneous fat were present in the forearm, a non-invasive
ultrasonic device was used, in advance. By confirming the
position of the venous blood vessel at the planned puncture
site and measuring the distance from the skin to the internal
venous blood vessel, it helped achieve a more reliable and
safer puncture.

The practitioner evaluated the puncture site, puncture
depth (length), and angle of the puncture needle, in advance,
to reduce the difficulty of the puncture procedure and reduce
the number of puncture attempts. In recent years, the clinical
application of portable, small ultrasonic diagnostic device
has increased similar to the next-generation nursing
technology; hence, we believe this study contributes to the
clinical application of this equipment.
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