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Abstract

Despite widespread use of arterial catheters, there is remarkably little de-
scribed about their stabilization in the literature. A brief review of arterial ca-
theterization techniques is included. The fixation techniques described in the
literature and in commercial product information are essentially to tape or
suture the arterial catheter flat against the skin. Often the wrist is immobilized
in the dorsiflexed position to prevent kinking or dislodging of the catheter.
We describe a simple device made from a gauze pad and tape to elevate and
protect the arterial line while minimizing its kinking during wrist flexion.
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1. Introduction

Arterial blood pressure can be measured directly and indirectly. Direct mea-
surement is invasive and involves placement of an arterial catheter while indirect
measurement involves the use of a sphygmomanometer. In the operating room,
arterial line access is generally gained via the radial artery. The radial artery is
most often used due to ease of accessibility and care, high success rate, and due
to the increased collateral circulation to the hand which reduces the likelihood of
ischemia in a situation of thrombosis [1] [2] [3]. Radial arterial line stability is

important to prevent catheter kinking. During intraoperative motor evoked po-
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tentials, the aggressive flexion of the wrist can lead to kinking or dislodgement of
the arterial line. Kinking of the arterial line can lead to occlusion, rendering the
arterial line ineffective. Current radial arterial catheter stabilizers (ACS) that are
on the market are expensive, over nine dollars per stabilizing unit. This price
does not include the arterial line catheter. The novel technique described in this
article is much more cost-effective as the material costs fewer than twenty five

cents and it takes one to two minutes to construct the arterial stabilizer.

2. Historical Perspective

The concept of directly measuring blood pressure was arisen from the mathema-
tician Daniel Bernoulli’s work from 1725. Bernoulli was able to use a narrow
tube to measure the pressure of fluid in pipes [4]. Stephen Hales was the first
person to directly measure arterial blood pressure. In 1733, he was able to suc-
cessfully measure the direct arterial pressure of horses. In order to accomplish
this, he used a nine feet long glass tube and connected it to the horse’s carotid
and femoral arteries via the trachea of a goose [5] [6]. The technique was mod-
ified in 1828 by Jean-Louis Poiseuille. He was able to measure the pressure of the
aorta at different points using a U-tube filled with mercury [5] [6] [7]. The first
accurate arterial blood pressure reading was recorded by Faivre in 1856 via the
femoral artery. He was able to connect a mercury manometer to the artery dur-
ing an operation [1] [5]. However, despite these efforts, the first clinically useful

arterial line was successfully developed and placed in 1949 by Peterson et al. [6].

3. Various Techniques of Radial Artery Catheter Insertion

Insertion of a radial artery catheter can be accomplished using the Seldinger
technique, the Modified Seldinger technique or the Accelerated Seldinger tech-
nique. The Seldinger technique, invented in 1953, involves the use of separate
components: a needle, guidewire, dilator, and catheter [8]. After the needle is in-
itially inserted into the radial artery at a 45° angle with penetration of both the
anterior and posterior wall of the artery, the needle is subsequently pulled back
into position within the arterial lumen and the guidewire is inserted. Then, ca-
theter is inserted into position. The main complications are hemorrhage and
vessel perforation.

The Modified Seldinger technique consists of the above components, except
that the needle and catheter come already preassembled and are coupled togeth-
er. The needle is inserted at an angle as closely parallel to the artery in order to
penetrate the anterior wall only, after which the remaining components are
threaded as described above [9] [10]. The risks are the same as with the original
Seldinger technique.

The Accelerated Seldinger technique (AST) involves a completely preassem-
bled catheter that consists of the above components which are advanced in the
manner described for the Seldinger technique [10] [11]. The AST avoids the

194

o
+%%, Scientific Research Publishing



A. Abdel-Kader et al.

awkward manual exchanges that may lead to contamination and uses a safety
mechanism that passively locks the needle safely, hopefully reducing needle stick
injuries. In summary, each technique involves manipulation of the radial artery
that can lead to vessel damage or its weakening which may increase the chance

of catheter failure.

4. Technique for Using the Arterial Catheter Stabilizer to
Provide Radial Arterial Line Stability

Based on our clinical experience, the authors believe that maintaining the radial
arterial catheter at the same angle of insertion reduces the chances of the cathe-
ter kinking leading to stasis and thrombosis. In order to accomplish this, a 4 x 4
inch piece of gauze is rolled up and held taut at the corners diagonally. Hy-tape™
adhesive tape is then tightly wrapped around the piece of gauze. This taped
gauze is bent into in a horse-shoe shape and placed on the wrist with the open-
ing of the arterial catheter facing proximally and the arterial line resting over the
closed end distally. A large Tegaderm™ Film (Model Number 1626W) 10 cm by
12 cm) is then placed over the arterial catheter stabilizer. This allows for both the
radial arterial line to rest at an angle similar to one at which it was initially in-
serted and easy inspection. In addition, it restricts the movement of the arterial
line during flexion of the wrist especially during obtaining motor evoked poten-
tials. The apparatus is shown in Figure 1 and Figure 2. This arterial catheter
stabilizer has been successfully used in neurosurgical cases in which motor evoked

potentials of the hands were tested without any immobilization of the wrist.

Figure 1. Anterior view shows how the arterial catheter stabilizer secures the arterial ca-
theter and provides easy inspection of the site.

<3 . . .
%% Scientific Research Publishing

195



A. Abdel-Kader et al.

Figure 2. Lateral view shows the arterial catheter stabilizer elevates the arterial catheter
away from the wrist so that catheter movement during wrist flexion is minimized. Notice
that the catheter stays in an angle closer to the angle of its insertion.

Tips for use of the arterial catheter stabilizer include:

1) Prefabricate the ACS before the procedure. The more it is available, the
more it will be used. It is also useful for stabilizing venous catheters especially
extremely small ones such as a 24 gauge venous catheter.

2) It is best to rest the connecting tube against the ACS. There is no need to
place it between the catheter and the skin.

3) The ACS works best if it placed before placement of the needles for neuro-
physiological monitoring e.g. motor evoked potentials, electromyographic stu-
dies.

4) It is our impression that catheters with the ACS seem less likely to occlude
during the procedure and are more likely to be functional that next day. If an
arterial catheter is to be used the following day for a second procedure, we
strongly suggest that the ACS be used.

5) Upon publication of this article, the authors will place on You-tube™
(https://youtu.be/fEAaKIfxBuY) a video showing how to create and use the ar-
terial catheter stabilizer. Please search for “Rutgers arterial catheter stabilizer”.

5. Conclusion

The arterial catheter stabilizer maintained initial position of the radial arterial
line catheter. We believe this is the first report of this kind of device in the lite-
rature. Our clinical impression is that the ACS results in catheter survival. This
arterial catheter stabilizer is more inexpensive when compared with the radial

artery catheter stabilizers that currently exist on the market and can be created
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on an as-needed basis with standard material found in an operating room. In

addition, this technique allowed a smaller catheter to be used such as a 22 gauge

in patients with peripheral vascular disease whose arteries were unable to be

cannulated with a standard 20 gauge catheter. This allowed us to use smaller ca-

theters successfully in patients with peripheral vascular disease who could be dif-

ficult to cannulate. While this technique has been used by one author on many

occasions, prospective studies are required to prove if it is superior to other ways

of arterial catheter stabilization.
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