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ABSTRACT

Background: This study aims to describe the appearance of radial and ulnar arteries diameter by mean values and 
determine the possible dominance of arterial supply in radial or ulnar arteries. Knowledge of the different diameters 
of forearm vessels is one of the most essential factors in coronary bypass surgery and radial artery conduit.

Methods: The study was conducted on 28 individuals (14 male, 14) females with a mean age of 30, 5 years ± 5, 5 
selected systematically by systematic sample technique. Patient prepared for arterial evaluation using color Doppler 
Ultrasound after 10 minutes rest on a couch. There was no hazard affecting the patients when using colour Doppler 
ultrasound. All patients have informed consent for ethical clearance. 

Results: The results showed that the mean diameter of right and left radial arteries were (2.5 ±.39) SD was (2.4 ±0.41) 
SD mm, (2.1 ± .29) SD mm, respectively, and right-left ulnar arteries diameter was (2.4 ± .41) SD mm, (2.2 ± .43) mm 
respectively. The dominant arterial supply was the right radial artery.

Conclusions: There was no wide variation in mean diameter between radial and ulnar arteries in both hands because 
most samples were educated using their right hand rather than left. Subsequently, the dominant arterial supply of the 
hand was the right radial artery.
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INTRODUCTION

The radial artery passes distally medial to the biceps 
tendon, across the supinator, over the tendon of insertion 

of the pronator teres, the radial origin of flexor digitorum 
superficial is, the origin of the flexor policies longus, the 
insertion of pronator quadratus, and the lower end of the 
radius. It disappears beneath the tendons of abductor 
policies longus and extensor policies brevis to cross the 
anatomical snuff box. The upper part of the forearm is 
overlapped anteriorly by the brachioradialis. The ulnar 
artery enters the hand anterior to the flexor retinaculum 
between the pisiform and the hook of the hamate via the 
ulnar canal (Guyon canal). The ulnar artery lies lateral 
to the ulnar nerve. The artery divides into two terminal 
branches, the superficial palmar arch and the deep 
palmar branch. The superficial palmar arch, the ulnar 
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artery's main termination, gives rise to three common 
palmar digital arteries that anastomose with the palmar 
metacarpal arteries from the deep palmar arch.

The radial artery (RA) has emerged as an important 
arterial graft for coronary bypass surgery. With 
improving five-year patency rates [1] and increasing 
uptake, great attention has been focused on the optimal 
conduit harvesting technique after the internal thoracic 
artery [2]. Carpentier first introduced this method 
in 1973 but soon abandoned it due to the high rate of 
failure [3], .and this failure, due to the technique of 
preparations of the RA, had been responsible for graft 
failure [3]. There are different reasons to use the radial 
artery as a conduit: its caliber is similar to that of major 
coronary arteries (LAD); it has adequate thickness and 
resistance to the arterial wall and sufficient length to 
allow complete myocardial revascularization [4]. In the 
past, in preoperative screening, Allen's test was used 
to assess the blood flow in hand to protect from hand 
ischemia [5]. However, none of these tests helps evaluate 
the diameter and morphological appearance of the 
vessels with advanced knowledge. Nowadays, Doppler 
ultrasound is introduced as a possible method because 
it is non-invasive and accurate. Moreover, it allows 
morphological as well as functional evaluation of the 
forearm circulation [6]. This study aims to describe the 
appearance of radial and ulnar artery diameter by mean 
values and determine the possible dominant arterial 
supply of the forearm in radial or ulnar arteries.

Justifications
A hand complication after radial artery conduit for 
coronary bypass surgery, patients may lose hand 
capability due to arterial dominance of the hand. To 
reduce these complications, this study aims to give a clue 
about the forearm arteries diameters and then possible 
dominant artery in the hand.

MATERIALS AND METHODS

Study design
Across sectional study design was performed from March 
2021 to August 2021 on 28 individuals who came to the 
radiology department in Saheroon Special Hospital.

The study area
Special Saheroon Hospital is one of the most popular 
hospitals in Khartoum; it comprises many divisions' 
surgery, pediatric, medicine, anesthesia, and radiology 
departments. The radiology department consists of the 
most sophisticated tools never seen in other hospitals, 
especially colour Doppler ultrasound.

Patient preparation
A consecutive 28 Patients (14 males / 14 females) 
suitable for radial artery conduit were prepared 
according to the study protocol. The patient lay down on 
a couch for 5- 10 minutes of rest with a slightly flexed 
wrist. The hyperflexion of the wrist should be prevented; 

the significance of a slightly flexed wrist maneuver, the 
blood flow will be constant; no change occurs in vessels 
diameters.

All examinations were performed using an Aloka 
Prosdun 5SD- 35Sky ultrasound scanner (General 
Electric Medical Systems, Milwaukee, WI, USA) with a 
9–14 MHz multi-frequency matrix linear transducer.

The right and left wrist was examined by resting the 
patient on the couch for ten minutes to reduce patient 
tension, and then a few Mg of ultrasound gill was put 
on the front of the wrist joint of both hands; a linear 
transducer prop was used to examine the forearm 
arteries.

The measurement site was from two fingerbreadths 
above the distal wrist crease; this procedure was 
repeated on both hands, then the mean of values was 
tacked as a final result. 

All right-handed patients were included in this study; age, 
gender, and patient demographic data were considered. 
Patients with hand deformities or amputated upper 
limbs were excluded from this study.

Sample size
The sample size consists of 28 patients presenting in the 
radiology department at Special Saheroon Hospital. Most 
of the sample size shown below was Rubataby (Sudanese 
ethnic group) 25%, followed by Gaaly (Sudanese ethnic 
group) 22%.

Sample technique
The technique for sampling was systematic probability 
sampling.

Analysis
All data were collected in a design data collecting sheet; 
different statistical analyses were considered using SPSS 
INC 27. In addition, mean values were considered for 
arteries diameters.

Ethical considerations
After a full explanation by a researcher, all patients had 
informed consent that there was no harm obtained from 
US examinations; another paper request was performed 
to Special Saheroon Hospital's head manager to conduct 
such a study.

RESULTS

In this study, consecutive 28 (14 males/14 females) 
persons suitable for radial artery conduit were 
presented in the radiology department in Special 
Saheroon Hospital; the result of the demographic data 
was tabulated in Table 1. Table 2 Shows the forearm 
arteries diameter shown in mm, their mean values, and SD, 
with significant values in the radial artery in both hands.

Radial and ulnar arteries diameter measurement
After the patient lay down on a bed for 5- 10 minutes of 
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hand was slightly more dominant in females by 0.1 mm 
than in males, as shown in Tables 3-6.

DISCUSSION

This study revealed that the mean age was important 

rest with a slightly flexed wrist, the hyper flexion of the 
wrist was prevented, and the radial and ulnar arteries 
diameter was measured on both sides. The results of 
the measurements revealed that the right radial artery 
diameter was 2.5 mm with SD 0.39 mm, while the left 
radial artery was 2.4 mm with SD 0 .41mm Figure 1 
and Table 2. While the right ulnar artery diameter 
measurement was 2.2 mm with SD 0.43 mm, on the 
other hand, the left ulnar artery diameter was 2.1 mm 
with SD 29 mm and (Table 2). 

Dominant side variation of the forearm arteries
In this study, most of the sample was right-handed 
people (using the right hand). This study revealed that 
the dominant hand supply was mainly the right radial 
artery and secondly by the left radial artery, which is 
slightly larger on the right side of the forearm, as seen 
in (Figure 2).

Radial and ulnar arteries dominant variations
The radial artery (RA) has emerged as an important 
arterial graft for coronary bypass surgery. Dominant 
means the wide area in hand supplied by either radial or 
ulnar with considerable variations. This study revealed 
that the right radial artery was dominant (35.7%), 
followed by the left radial artery (28.57%). On the other 
hand, the right and left ulnar arteries' dominance was 
equal (7.14%), as seen in Figure 3. 

Gender dominant arterial supply variations
Gender means (male and female); this study considered 
gender an important variable depending on the sample 
type. The study revealed that the arterial supply of the 

Table 1: Patient demographic data.

Total number of Patients 28 patient

Male\female 14 male (50%)-14 female 
(50%)

Mean Age 30.5 ± 5.5 SD
Smokers 14.30%

Non Smokers 85.70%
High Blood Pressure: Hypertensive 14.30%

Non Hypertensive 85.70%
Diabetic 10.70%

Non-Diabetic 89.30%
Write Handed Uses: Right-Handed 82.1

Left Handed 17.9

Figure 1: Percentage of the different races.

Table 2: The mean diameter of both radial and ulnar arteries in 
both hands with their SD.

Arteries Diameter n Mean SD
Right Radial Artery Diameter ~mm 28 2.5 mm 0.39 mm
Left Radial Artery Diameter~ mm 28 2.4 mm 0.41 mm
Right Ulnar Artery Diameter ~mm 28 2.2 mm 0.43 mm
Left Ulnar Artery ~Diameter mm 28 2.1 mm 0.29 mm

Figure 2: The mean diameters of the right and left forearm 
arteries with their SD. This bar chart showed the mean diameter 
of the forearm arteries with their SD, the radial artery marked in 
black, and the ulnar artery in white.

Figure 3: Different percentages of the dominant arterial supply 
of the hand with their SD.

Gender Mean diameters in (mm)
Male 2.5

Female 2.5

Table 3: The right radial artery diameter in gender.

Table 4: The right ulnar artery diameter in gender.

Gender Mean diameters in (mm)
Male 2.2

Female 2.2

Table 5: The left radial artery diameter in gender.

Gender Mean diameters in (mm)
Male 2.3

Female 2.4
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data were the right-handed people. However, the P. 
value was more than 0.05; there was no significant 
correlation between the right forearm arteries diameter 
in conformity with that published literature [16]. In 
gender, the female artery diameter was slightly larger 
than male due to the type of work of females as the same 
as the male (educated people).

CONCLUSION

The right and left radial arteries' diameter was 
significantly larger than the right and left ulnar 
arteries, and the dominant arterial hand supply was the 
right radial artery. However, there was no significant 
correlation between the right dominance of the arteries 
and their diameters.
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