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Abstract

Purpose: To investigate via ultrasound whether the
prophylactic use of acetylsalicylic acid 9 days after
coronary angiography with transradial access reduces the

incidence of radial occlusion.

Material and Methods: March 2016 to
September 2017 we studied 100 patients (64 male, 36

females and mean age of 60.5 years) who underwent

Between

coronary angiography with transradial (TRA) access.
Patients after coronary angiography were divided into 2
equal groups with similar characteristics (mean age, mean

BMI) were the Group A received for 9 days acetylsalicylic
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acid 100 mg while the Group B was untreated. All patients
were tested with Doppler ultrasound 1 month after coronary
angiography. Statistical analysis was performed with SPSS
(Version 25).

Results: Statistical analysis of ultrasound data showed that
there is a statistically significant difference between
patients receiving acetylsalicylic acid as a precautionary
measure for radial artery occlusion after catheterization for
coronary angiography and non-treated patients X? (2,
N=100) 24.04, p < 0.05).
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Conclusion: The results of the study suggest that use of
acetylsalicylic acid following coronary artery angiography
with TRA technique may reduce the risk of the radial artery
occlusion and its complications. Doppler ultrasound is an
easy and reliable method for assessing the flow of the radial

artery.
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1. Introduction

Introduction of coronary angioplasty through the
catheterization of the radial artery was made by Campeau et
al. in 1989 [1], but the first documentation of angioplasty
and stenting via the transradial approach (TRA) was made
by Kiemeneij et al. in 1993 [2]. The transfemoral approach
(TFA) remains the most common method for coronary
angiography and angioplasty. However more and more
interventional cardiologists perform interventions via the

radial artery [3-6].

The hand receives a double arterial supply from the radial
and ulnar artery. Therefore, the radial artery is not an end
artery, such as the femoral or brachial artery, and for this
reason any possible occlusion does not compromise the
vascular delivery to the hand. Moreover, the course of distal
radial artery is superficial and its easy for compression, so
that patients can be mobilized once the arterial sheath is
removed after completion of the procedure [7]. Therefore,
radial access to patients undergoing coronary angiography
and angioplasty has largely replaced femoral artery
technique [2, 8-13]. Multiple studies have demonstrated
significant benefit with TRA. Advantages of this approach
are: reduce the incidence of access site complications,
shorter patient ambulation, and lower potential for access
site bleeding, improve patient comfort/satisfaction, high

procedural success rate and lower costs [2, 8-22]. However,
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the increasing use of radial access can lead to more vascular
complications for femoral access due to experience loss
among operators. This phenomenon is called “Campeau
Radial Paradox” [23].

Radial artery occlusion is the most common complication
of radial access, with a frequency ranging from 1% to 10%
[24]. 5% of patients experience temporary, asymptomatic
radial artery occlusion after radial access, with persistent
obstruction in half of them [25, 26]. The preservation of
normal flow in the radial artery has a significant impact on
the quality of life of patients as decreases pain, edema and
ensures a radial artery which is readily accessible for future
coronary angiography as well as for use in case of coronary
bypass [24].

The purpose of this study is to investigate via doppler
ultrasound whether the prophylactic use of acetylsalicylic
acid for 9 days after coronary angiography reduces the

incidence of radial occlusion.

2. Materials and Methods

Between March 2016 to September 2017 we studied 100
patients (64 male, 36 females, and mean age of 60.5 years)
who underwent coronary angiography with transradial
(TRA) access. All patients have been informed about the
steps and risks of the procedure, and gave their written
informed consent. All patients during procedure received
nitrite and verapamil as a vasodilator as well as 5.000
unfractionated heparin units according to the laboratory
protocol. Inclusion criteria in the study were A) patients not
receive anticoagulant or antiplatelet therapy, B) patients
have not previously been subjected to coronary
angiography with transradial approach, and C) there was no

contraindication to antiplatelet therapy.
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2.1 Statistical analysis

Statistical analysis was performed with SPSS Statistics for
Windows (Version 25.0. Armonk, NY: IBM Corp).

2.2 Group’s homogeneity

Patients after coronary angiography were divided into 2
equal groups with similar characteristics. 32 males and 18
females were included in the group A and exactly the same
number of males and females were included in group B.
The homogeneity of the two groups was evaluated
comparing mean age and mean BMI (Body Mass Index) of
the patients. For the age factor the normal distribution test
with the Shapiro-Wilk test (p=0.005 for Group A and
p=0.013 for Group B), histograms, Q-Q plots and boxplots
showed that the age variable does not follow a normal
distribution for the 2 groups at a 5% significance level and
observations with extreme values occur according to the
charts (Figure 1). Therefore, the non-parametric control of
Mann-Whitney was used, which is equivalent to the control

of Mean Values for two independent samples.

DOI: 10.26502/jrci.2809018
The mean age in Group A was 61,5 years, while in Group B
was 60 years. Mann Whitney's statistical test showed that
there is no statistically significant difference between the
mean age of the two groups (p>0.05) (Table 1).

For the BMI factor the normal distribution test with the
Shapiro-Wilk test (p=0.004 for Group A and p=0.035 for
Group B), histograms, Q — Q plots and boxplots showed
that BMI variable does not follow a normal distribution for
the 2 groups at a 5% significance level and observations
with extreme values occur according to the charts (Figure
2). Therefore, the non-parametric control of Mann-Whitney
for two independent samples was used. The mean BMI in
Group A was 23.9, while in Group B was 23.6. Mann
Whitney's statistical test showed that there is no statistically
significant difference between the mean age of the two
groups (p>0.05) (Table 2). Group A received for 9 days
acetylsalicylic acid 100 mg while the Group B was
untreated. All patients were tested with doppler ultrasound

1 month after coronary angiography.

Test Statistics® Age
Mann-Whitney U 1245,500
Wilcoxon W 2520,500
z -,031
Asymp. Sig. (2-tailed) ,975

Table 1: The results of Mann Whitney's statistical test showed that there is no statistically significant difference

between the mean age of the two groups.

Chi-Square Test Value df Asymptotic Significance (2-sided)
Pearson Chi-Square 24,044° 2 ,000

Likelihood Ratio 25,306 2 ,000

Linear-by-Linear Association 20,699 1 ,000

N of Valid Cases 100 - -

Table 2: The results of Mann Whitney's statistical test showed that there is no statistically significant difference

between the mean BMI of the two groups.
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Figure 1: The results of normal distribution test for age factor. A) Histogram for Group A B) Histogram for Group B C) Q — Q
Plot for Group A D) Q — Q Plot for Group B E) Boxplot for Group A and B.

Journal of Radiology and Clinical Imaging

16



J Radiol Clin Imaging 2020; 3 (1): 013-021 DOI: 10.26502/jrci.2809018

Histogram Histogram

for Group= Yes for Group= No

Mean = 23 83 Wean =239
ev. =1, Std. Dev. = 1,724
N=50

Frequency
Frequency

BMI BMI
Normal Q-Q Plot of BMI Normal Q-Q Plot of BMI
for Group= Yes for Group= No
4 4
s (o
_ 2
T 2 []
£ E
) o
F4 z
T o
2 H
0 99
o o
a [
X X
w o w
4
2
2
2 2 u % » Kl n n u i i kI
Observed Value Observed Value

BMI

Yes No
Group

Figure 2: The results of normal distribution test for BMI factor. A) Histogram for Group A B) Histogram for Group B C) Q —
Q Plot for Group A D) Q — Q Plot for Group B E) Boxplot for Group A and B.
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3. Results

Because there were 2 categorical variables (use or not of
acetylsalicylic acid and blood flow), we performed chi —
square test in order to determine whether there is a real

association between these 2 variables in the sample.

In the Group A receiving acetylsalicylic acid, 33 patients
had triphasic flow in radial artery ultrasound (normal flow),
12 had biphasic flow (moderate stenosis) and 5 patients had
monophasic flow (significant narrowing) or radial artery

occlusion. In Group B, 9 patients had triphasic flow, 25

DOI: 10.26502/jrci.2809018
patients had biphasic flow, 16 patients had monophasic
flow or radial artery occlusion (Table 3). Statistical analysis
of ultrasound data showed that there is a statistically
significant difference between patients who received
acetylsalicylic acid as a precautionary measure for radial
artery occlusion and non-treated patients X2 (2,
N=100)=24.04, p < 0.05) (Table 4, Figure 3). Patients who
did receive acetylsalicylic acid prophylaxis for radial
arterial catheterization are more likely to experience severe

stenosis or occlusion of the artery (Figures 4 and 5).

Results of Radial Artery Ultrasound Group Total
Yes No
Bloodflow Normalflow Count 33 9 42
Expected Count 21,0 21,0 42,0
Modaratestenosis Count 12 25 37
Expected Count 18,5 18,5 37,0
Significant stenosis/Occlusion Count 5 16 21
Expected Count 10,5 10,5 21,0
Total Count 50 50 100
Expected Count 50,0 50,0 100,0

Table 3: The results of radial artery ultrasound in the two groups of patients who were subjected to coronary angiography with

TRA technique. 1st group received for 9 days acetylsalicylic acid 100 mg and 2nd group was untreated.
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Figure 3: The results of radial artery ultrasound in the two groups of patients who were subjected to coronary angiography with TRA

technique. Group 1 received 9 days acetylsalicylic acid of 100 mg as treatment after the angiography procedure while Group 2 was untreated.
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Figure 4: Male patient of group B. Moderate narrowing of 20-30% in the right radial artery, with two-phase inverted flow of

the diastolic phase. The picture indicative moderate stenosis more centrally. Endothelial thickness as 0.08 cm.
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Figure 5: Male patient of group B. (A) Right radial artery has no blood flow, which is indicative of occlusion. (B) Image with

no signal in spectroscopic control.

4. Conclusions

The results of the above study suggest that use of
acetylsalicylic acid following coronary artery angiography
with TRA technique may reduce the risk of the radial artery
occlusion and its complications. Ultrasound is an easy and
reliable method for assessing the flow of the radial artery.
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5. Limitation
Limitation of the study was the small volume of patients.
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