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Abstract 

Background: This study thoroughly analyzes the anatomic variations of the brachioradial artery based on the variability of its origin, the 

presence and types of anastomos is with the brachial artery, as well as the vascular territory within the hand.Materials and methods: The present 
Study was performed on 78 embalmed cadaveric upper limb specimens. The examined specimens were obtained from the collection of formal in 

preserved 39 upper limb of cadavers; they are used for routine dissection by the undergraduate students in the Department of Anatomy JJM 

Medical College, Davanagere, Karnataka for a period of 2 years from August 2018 to August 2020.Results: Among the 78 examined upper 
limbs, the brachioradial artery was found to have variation in origin in 7 specimens (7/78; 8.9% of the total number of limbs) 4 male limbs (4/45; 

8.8% of male limbs) and five female limbs (3/33; 9% of female limbs).  Variation was found on the right side in 4 cases (4/41; 9.7% of right 

limbs) and on the left side in 3 cases (3/37; 8.1% of left limbs). Anatomical variations of the origin of the brachioradial artery was found to arise 
in the axilla in 1.28% of all limbs and 14.2% of brachioradial arteries, both cases were observed in male right limbs. The 6 remaining cases (7.6% 

of all limbs) all arose on the arm within the medial bicipital groove. The brachioradial artery arose at a point between 125 mm and 250 mm above 

the intercondylar line (mean 170 mm, ± 46 mm).Conclusion: An awareness of such a presence is valuable for the surgeons and radiologists in 
evaluation of angiographic images, vascular and re-constructive surgery or appropriate treatment for compressive neuropathies. 
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Introduction  
 

Variations in the Brachioradial Artery have been reported in studies 
on cadavers and angiographic images[1]. The variations observed 

were mostly in the origin and proximal course of the Brachioradial 

Artery, rather than its distal course and termination[2]. The radial 

artery is the smaller part of the two terminal branches of the brachial 

artery arising in the cubital fossa. The proximal two-thirds of the 

radial artery courses underneath the brachioradialis muscle; whereas 
the distal third of the radial artery becomes superficial. Besides, it is 

positioned between the tendons of the brachioradialis and flexor 
carpi radialis[3].The variant high origin of the Brachioradial Artery is 

explained as arising either from the brachial or axillary artery[4]. It 

may later pass superficial to the brachioradialis muscle in the 
forearm[5].The knowledge of the variations in the Brachioradial 

Artery is clinically important, as it is often used in interventional 

cardiology. Since the radial artery is often used in vascular, plastic, 
and reconstructive surgery, as well as for arterial puncture and 

cannulation (transradial access), knowledge of its variations can be of 

great clinical significance[6-8]. The pre-requisite knowledge of 
Brachioradial Arterial variations is essential for surgeons. 

Furthermore, it is equally imperative for interventional radiologists 

and paramedical technicians to avoid serious complications. In this 
context, it is also important to know the possible anatomic variations 

of the brachioradial artery, including the variability of its origin, the 

presence of anastomosis with the brachial and the vascular territory 
in the hand. 
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Materials and Methods 

The present Study was performed on 78 embalmed cadaveric upper 
limb specimens. The examined specimens were obtained from the 

collection of formalin preserved 39 upper limb of cadavers; they are 

used for routine dissection by the undergraduate students in the 

Department of Anatomy for a period of 2 years. These specimens and 

cadavers were obtained from the anatomy lab and cadavers and upper 

limb specimens were dissected, fixed, and preserved in the formalin 
based solution. The ethical standards of managing cadavers for 

teaching and learning purposes were followed during the procedures. 
The required sample size was calculated by following equation 

N=Z2.X (p X q)e2.  =(1.96)2 X0.908X(1-0.908)/(0.07)2=70 

Where,N=minimum required sample size;  
Z=1.96 for 95% Confidence Interval (CI);  

p=prevalence of the normal origination of radial artery as 90.8% 

(Kadel M et al study)[9] 

e=margin of error, 7%. 

According to this calculation, ≥70 samples were required, i.e., the 

sample size available and used in the present study. The arteries in 
the upper limb were appropriately cleaned. Moreover, their course, 

relations and branches were studied in detail and the variations were 

noted. Prior to procedure, a thorough visual external inspection was 
performed to exclude specimens with deformations or traces of 

trauma or surgical procedures. Furthermore, limbs demonstrating 

anatomical variations of the arterial pattern not associated with the 
radial or brachioradial arteries and their branches were also excluded 

from further analysis. The classification of anatomical variations of 

the arterial pattern in the upper limb used in this study was based on 
those proposed by Rodríguez-Niedenführ et al.9,10 The measurement 

of blood vessels was performed using verniar callipers scale and 

measuring tape.A Digimatic Caliper was used to take the following 
measurements: vessel diameter, the distance between the origin of 

the radial or brachioradial artery, and the intercondylar line of the 

humerus. Each measurement was taken twice, and the mean of both 
measurements was accepted as the final result.  

http://www.ijhcr.com/
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The calculations were made with SPSS software. The Chi Square test 

was used to test relationships between selected variables, for 
example, the frequency of occurrence of the brachioradial artery with 

regard to sex or side of the body. The significance level adopted in 

the analysis was p = 0.05.  
 

Results 

Among the 78 examined upper limbs, the radial artery was found to 
have a high origin in 7 specimens (7/78; 8.9% of the total number of 

limbs): 4 male limbs (4/45; 8.8% of male limbs) and five female 

limbs (3/33; 9% of female limbs). Moreover, this variation was found 
on the right side in 4 cases (4/41; 9.7% of right limbs) and on the left 

side in 3 cases (3/37; 8.1% of left limbs). No statistically significant 

difference was found between both the frequency of the occurrence 
of the brachioradial artery and either sex or the side of the body. 

Anatomical Variations of the Origin of the Brachioradial Artery was 

found to arise in the axilla in one out of 78 dissected upper limbs 
(i.e., 1.28% of all limbs and 14.2% of brachioradial arteries); both 

cases were observed in male, right limbs. The 6 remaining cases 

(7.6% of all limbs) all arose on the arm within the medial bicipital 
groove. This variation was observed in 3 male and 3 female upper 

limbs. In this variant, the brachioradial artery branched off the medial 

aspect of the brachial artery and ran superficial to the median nerve, 
with its course initially being slightly medial to it. The brachioradial 

artery arose at a point between 125 mm and 250 mm above the 

intercondylar line (mean 170 mm, ± 46 mm). However, in typical 
cases the division of the brachial artery into terminal branches 

(namely, brachial and radial arteries) was located in the cubital fossa 

below the intercondylar line of humerus. In all cases, the 
brachioradial artery ran under the deep (brachial and antebrachial) 

fascia and passed deep to the bicipital aponeurosis. 

 

Table 1: Comparison between the origin of the radial and brachioradial arteries in relation to the intercondylar line of the humerus 

Typical origin of the radial artery, distance below the intercondylar line [mm] 

  Mean Median Minimal value Maximal value Standard deviation 

Male limbs 39.8 37.3 23.9 52.6 8.4 

Female limbs 31.1 30.1 19.5 43.9 8.6 

Total 35.45 36.4 19.5 52.6 8.5 

High origin of the radial artery (brachioradial artery), distance above the intercondylar line [mm] 

  Mean Median Minimal value Maximal value Standard deviation 

Male limbs 190 170 143 250 42 

Female limbs 150 143 125 220 36 

Total 170 170 125 250 39 
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Fig 1: Variations of the Origin of the Brachioradial Artery in present study 

 

Discussion 

Variations in the arterial pattern of the upper limb have been 

observed frequently, either in routine dissections or in clinical 

practice. Anatomy textbooks make reference to 'vas aberrans' in the 
main brachio-antebrachial arterial pattern. Explanations for arterial 

variations in the human upper limb have generally been based on the 

classical outlines of arterial development[13]. Accordingly, we have 
studied a series of variations observed in the main pattern of the 

human brachio-antebrachial arteries in order to provide an clinical 

orientation to surgeons. The prevalence of the high origin of the 
radial artery (brachioradial artery) according to different authors 

varies from 4.67% to 15.6% [14,15].This variation was observed 

most often unilaterally[16].However, the identified dependence of 

the occurrence of the brachioradial artery in relation to gender and 

the side of the body varies between studies. In a study carried out on 

750 upper limbs, McCormack et al[17]found a radial artery with a 
high origin originating from the brachial artery in 57 right and 37 left 

upper limbs and from the axillary artery in 14 left and two right 

upper limbs. Rodríguez-Niedenführ et al[10] noted this variant more 
frequently in women and on the right side. In the present study, no 

statistically significant differences were observed in the prevalence 

of the brachioradial artery with regard to gender or side of the body. 
However, the origin from the axillary artery was observed only in 

two right male upper limbs. 

 

Table 2: Frequency of the brachioradial artery given by selected authors. 

Author, year of 

study 
Sample (No. of limbs) 

Frequency 

Origin from axillary 

artery 

Origin from brachial 

artery 

All cases of the 

brachioradial artery 

Karlsson and 

Niechajev et 

al[18] 

82 patients with 

demonstrated anatomy of 

the whole upper extremity 

1.22% of all patients 

(12.5% of brachioradial 

arteries) 

8.54% of all patients 

(12.5% of brachioradial 

arteries) 

97.5% of the cases in 
angiographic studies 

Uglietta and 

Kadir et al[15] 

100 angiographic studies of 

the upper limb 

1% of all cases / 12.5% 

of brachioradial arteries 

7% of all cases / 
87.5%of brachioradial 

arteries 

8% of all examined cases 

Rodríguez-
Baeza et al[19] 150 

0.67% of total / 14.28% 
of brachioradial arteries 

4% of total / 85.72% of 
brachioradial arteries 

4.67% 

Rodríguez-

Niedenführ et 

al[10] 

384 
3.1% of total (23% of 
brachioradial arteries) 

3.1% of total (23% of 
brachioradial arteries) 

13.8% of total amount of 

upper limbs and 20.3% out 

of 192 cadavers 

Nasr et al[4] 100 

1% of total 

(1 out of 8 brachioradial 

arteries) 

7% of total 
8% of total amount of upper 

limbs 

Robert Haładaj 
et al[20] 

 

120 
1.67% of all upper limbs 
and 18% of brachioradial 

arteries 

7.5% limbs subjected to 

autopsy 

9.2% of total amount of 

upper limbs 

Present study 78 
1.28% of all upper limbs 

and 14.2% of 

brachioradial arteries 

7.6% limbs subjected to 

autopsy 

8.9% of total amount of 

upper limbs 

The brachioradial artery may take the origin from all parts of the 
axillary artery or, more commonly, it branches off the medial 

circumference of the brachial artery . The frequency of the origin of 

brachioradial artery from the axillary or brachial artery recorded in 
the studies of other authors is presented in Table 2. According to 

Nasr[4], the mean distance between the intercondylar line of the 

humerus and the normal origin of RA was 38.7 ± 9.5 mm in male 
cadavers and 36.5 ± 8.5 mm in female cadavers. In the Robert 

Haładaj et al[20] study, the brachioradial artery usually arose 

between 126 mm and 260 mm above the intercondylar line of the 
humerus (mean 178 mm, ± 44 mm). In present study brachioradial 

artery arose at a point between 125 mm and 250 mm above the 
intercondylar line (mean 170 mm, ± 46 mm).  

Similar cases were reported where the radial artery had a high origin 

and the course of the artery in the forearm was superficial. Since the 
radial artery is often used in vascular, plastic, and reconstructive 

surgery and routinely used for puncture and cannulation, knowledge 

of its variations can be of great clinical significance. Transradial 
access can be hindered by the presence of an unusual origin and 

course of the vessel. It has been recently noted that the presence of a 

high origin of the radial artery (namely, the brachioradial artery) 
“considerably contributed to the development of tortuosity”, which 

can increase the risk of failure of transradial catheterization. The 
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presence of atypical arterial patterns in the upper limb can be 

predicted based on the Color Doppler ultrasonography, which 
facilitates the assessment of the origin, course, variations, and 

locations of both arteries and accompanying veins. 

Conclusion 
An accurate knowledge anatomical variation of the brachial artery 

course, branching, bifurcation/termination, the course of its terminal 

branches and relationship with the surrounding structures is essential 
prerequisite during vascular and reconstructive surgeries of arm and 

forearm. Anatomical variations of brachial artery noted in this study 

are rare and very important clinically. Accessory brachial artery and 
superficial accessory ulnar arteries noted in this study may be 

mistaken for a vein and may complicate intravenous drug 

administration and venipuncture in general, also percutaneous 
brachial catheterization. A detailed knowledge of such vascular 

variations is essential not only to anatomists, but also to radiologists, 

orthopedists, vascular and plastic surgeons. 
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