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Abstract

Objective: To evaluate radial and ulnar artery diameter in patients undergoing diagnostic coronary angiography.
Method: This was a cross-sectional study in which we measured the inner diameter of radial and ulnar artery by
using two dimensional ultrasound and Doppler examination in 251 patients visiting our hospital for diagnostic
coronary angiography between February to September 2008.

Results: The mean diameter of right and left radial artery was 2.3 £ 0.4mm and 2.2 + 0.4mm respectively. The
mean diameter of right and left ulnar artery was 2.4 + 0.4mm and 2.3 £ 0.3mm respectively. The factors found
to positively influence the size of radial artery included male sex, diabetes mellitus and smoking. There was no
relationship of the size of the radial and ulnar artery with body size parameters (height, weight, Body Surface
Area (BSA) & Body Mass Index (BMI).

Conclusion: We conclude that ulnar artery diameter is larger than the radial artery in our population. Knowing
the size will guide the interventional cardiologist in using appropriate size sheaths and guide catheters.
Cardiac surgeons can utilize ulnar artery for bypass grafting when it is deemed unsafe to harvest the radial

artery (JPMA 60:817; 2010).

Introduction

It has been 36 years since the radial artery was first
used by Carpenter and colleagues! as an alternative conduit
for coronary artery bypass grafting. In 1989, Campeau
introduced trans-radial access for performing coronary
angiography? and in 1993, Kiemeineij reported his
experience with coronary angioplasty through the radial
route.3# This experience was first reported by Tahir Saghir et
al. in Pakistan.’

The versatility of the radial artery extends beyond its
use as a conduit in bypass grafting; it is now increasingly
being utilized as an alternative site of access for cardiac
catheterization%” and in some cases reported ulnar artery was
used as an alternative approach other than radial artery.8

Rodriguez and Colleagues reported that radial arteries
< 2mm and those with diffuse calcification or a negative
Allen's test should be abandoned for coronary artery bypass
grafting.? Size matching of conduits to native coronary artery
vessels is also important as it can affect the long term patency.!0

Different studies have mentioned diameter of radial
and ulnar artery in their population.8.11.12

The aim of the present prospective study was to assess
the size of the radial and ulnar artery in our population for its
suitability in performing cardiac diagnostic and therapeutic
interventions.

Patients and Method

This cross-sectional descriptive study was carried out
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in the department of Echocardiography, National Institute of
Cardiovascular Diseases, Karachi from February to
September 2008.

Patients who were advised to undergo coronary
angiography via radial artery as a first time procedure were
included in the study. Two hundred and fifty one consecutive
patients were recruited in the above mentioned period. After
having taken written consent before the study, right, left
radial, right and left ulnar artery were screened with Duplex
Doppler Ultrasonography with a 7.5 MHz probe, Toshiba
Power Vision.

The smallest internal diameter in each one-third
segment of the radial and ulnar arteries was recorded after
comparing the size in both; the longitudinal and transverse
sections.

The average diameter of the radial artery and ulnar
artery was used for analysis. Pre-existing risk factors for
coronary artery disease at the time of ultra-sonography were
recorded i.e. gender, diabetes mellitus, hypertension and
smoking; height, weight, body surface area and body mass
index were also noted. Height measurement was taken as;
maximum distance from the floor to the highest point on the
head when the subject is facing directly ahead in centimeters
(cms). Weight was measured by making the patient stand on
a weighing machine without shoes; in kilograms (kg). Body
mass index (BMI) was measured by; the individual body
weight divided by the square of his or her height i.e. mass
(kg)/height (m2). Body surface area (BSA) was calculated by
Mosteller formula.!3
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Continuous variables were expressed as mean + SD
and independent t-test was used to analyze the diameter in
groups whereas discrete variables were expressed as
percentages and analyzed by Chi-Square Test.

A p-value < 0.05 was considered as statistically
significant. Calculations were performed with statistical
software package SPSS version 15.

Results

The patient demographics are listed in Table-1. The
mean diameter of right and left radial artery was 2.3 + 0.4mm
and 2.2 + 0.4mm, while that of right and left ulnar was 2.4 +
0.4mm and 2.3 + 0.3mm respectively. Table-3 shows the
factors found to positively influencing the size of the radial
artery. These included male sex, diabetes mellitus and
smoking. The cumulative frequency of radial and ulnar artery
diameter in males and females are shown in Figure.

Table-1: Demographics of 251 Patients who had radial and ulnar
artery duplex Doppler ultra-sonography.

Variables No. of Patients Percentage
Male 197 78.5%
Female 54 21.5%
Hypertension 145 57.8%
Smoking 80 31.9%
Diabetes Mellitus 84 33.5%
Table-2: Descriptive Statistics of 251 Patients.
Variable Minimum Maximum Mean+S.D
Age (Years) 32 75 519+9.8
Height (cms) 140 182 160.7 +7.98
Weight (kg) 40 107 66.6 = 10.4
BSA 1.22 2.8 1.7+0.18
BMI 14.2 39.3 25.8+3.8
Right Radial artery diameter (mm) 1.4 3.6 23+04
Left Radial Artery Diameter (mm) 1.2 3.1 22+04
Right Ulnar Artery (mm) 1.3 3.7 24+04
Left Ulnar Artery (mm) 1.5 3.1 23+03

Table-3: Relationship between gender & risk factors with mean

radial artery diameter in 251 patients.

Mean = S.D Mean Difference  p-Value
1. Gender
Male 2.3+0.39 .0834 .044
Female 2.11£0.29
2. Diabetes Mellitus
Yes 2.16 £0.35 -0.152 .002
No 2.31+0.38
3. Hypertension
Yes 224+04 -0.04 0.430
No 23+0.35
4. Smoking
Yes 2.33+0.42 0.104 0.042
No 2.23+0.35
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Figure: Cumulative Frequency of Radial Artery Diameter (Up)
and Ulnar Artery (Down).

There was no association of radial and ulnar artery
diameter with body weight parameters (height, weight, BMA
and BMI).

Discussion

Our study showed a large size of ulnar artery as
compared to radial artery. Male patients and non-diabetics
tend to have significantly larger radial arteries.6

Patients with long term diabetes mellitus have the
propensity to develop arteropathy and accelerated
atherosclerosis. Ruengkularh and colleagues!4 and Chowdhry
et all> also demonstrated that factors predictive of intimal
hyperplasia and atherosclerosis in radial arteries were age and
diabetes. This supports our observation in larger luminal
diameter in non-diabetics and may have significance in the
decision to harvest radial artery for bypass grafting and using
radial artery for coronary interventions. In the presented
series size of radial artery was larger in smokers which is in
contrast to the study of Yee Jim Loh.12

The average mean of right and left radial artery
diameter in our study was 2.25 = 0.4mm which is close to the
measurement taken by Yes Jim loh et al,!2 but is less than that
of Japanese population i.e.3.10 + 0.06mm in male and 2.80 +
0.60 in female patients.!!

No relationship between radial artery inner diameter
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and body parameters were found which is the same as shown
by Shigeru Saitio!! et al.

From this study knowing size of radial and ulnar
artery diameter in our population will help the cardiac
interventionist to cannulate various sizes of sheaths. In
patients with a small size radial artery, the ulnar artery can be
used as an alternative route of access and the cardiac surgeon
can consider ulnar artery as a graft for coronary artery bypass
grafting.16

The limitations of our study were that we did not take
into account the duration of diabetes mellitus, type of
diabetes or its control. The presence of dyslipidaemia was not
determined in our study population. Reason of having a large
size radial artery in smokers was also not clear. Further
studies need to be undertaken to determine other factors that
may influence the average size of radial artery. Studies should
also be conducted to determine the impact of radial artery
cardiac catheterization on the diameter of the radial artery.
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