Development of Equipment for Visualizing
Peripheral Veins for Indwelling Catheters:
Assessment of Visibility of a Vein Visualization
System Using Light
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Development of Equipment for Visualizing Peripheral Veins
for Indwelling Catheters
— Assessment of Visibility of a Vein Visualization System Using Light —

Keiko Kimori, Junko Sugama®, Tosiaki Miyati**, Kazuya Nakayama™*

Abstract

Catheter placement in peripheral veins used in treatment such as infusion
therapy influences the success or failure of the puncture and frequency of onset of
complications when visual observation of the target vein is difficult. Difficult to
observe veins include those in which the characteristic color is difficult to
distinguish despite avascularization and veins that do not engorge.

Therefore, a device for visualizing difficult to observe veins is required. Although
a number of devices for visualizing veins exist, no such device is commonly used in
current clinical practice. The reason for this lack of popularization of currently
available devices may be that not enough investigations have been conducted
regarding operability for clinical use and evaluation of difficult to observe veins. In
light of this, I decided to develop a device to solve these issues. The present study
involved the creation of a prototype device suitable for clinical operability and the
evaluation of its visualization capability for difficult to observe veins.

This study targeted difficult to observe vein models (n=10) of 3 mm depth that
ran through the antebrachial region. The visibility of images of each target vein
taken with a digital camera and transparent images taken with the prototype
device were subjectively and semi-quantitatively compared. Visualization was not
possible with the subjective evaluation method. However, with the semi-quantitative
method, digital camera images could visualize 10% of difficult to observe veins
(1/10) while transparent images taken with the prototype device could visualize 80%
of difficult to observe veins (8/10). Thus, a high ratio of images taken with the
prototype device could visualize veins (2p = .0055).

This study suggested the necessity of further improving the vein visualization
rate and evaluating visualization capability with difficult to observe veins deeper
than 3 mm through investigations involving topics such as transparent image
processing technology.



