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Abstract: 

Anatomical knowledge regarding the variant branching patterns of the radial artery is considerably crucial for 

interventionalists, vascular, and plastic surgeons. We report a case of a rare variant branching pattern where the 

superficial palmar branch of the radial artery originated from the radial artery in the forearm instead of the wrist with a 

subcutaneous course in a 52-year-old patient with diabetic end-stage kidney disease who required haemodialysis 

initiation. This variant branch was used as inflow for the creation of the arteriovenous fistula for haemodialysis access. 
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Introduction 

The vascular access of choice for patients receiving haemodialysis is the 

radiocephalic fistula where radial artery is used as inflow. The radial and 

ulnar arteries form a superficial and deep palmar arch that provides 

arterial blood supply to the hand. Many clinically significant anatomical 

variations of the radial artery in its origin, branching, and course have 

been reported. 

The radial artery arises from the bifurcation of the brachial artery in the 

antecubital fossa. The artery distally runs on the radial and anterior parts 

of the forearm. The artery winds laterally around the wrist after giving a 

superficial palmar branch and enters the anatomical snuff box before 

reaching the proximal end of the first interosseous space to form the deep 

palmar arch [1]. 

The superficial palmar branch of the radial artery (SPBRA), after passing 

the carpus, pierces through the thenar muscles to unite with the ulnar 

artery to form the superficial palmar arch [2]. Many variations in the 

origin, branching, and course of SPBRA have been reported [3]. 

However, the proximal origin of SPBRA at the forearm is rarely reported. 

To the best of our knowledge, thus far, no case report on the creation of 

the arteriovenous fistula (AVF) by using SPBRA as inflow is available. 

Herein we report a case of the anatomic variant of SPBRA where it arose 

from the radial artery in the forearm and was used for the construction of 

the AVF in a patient with diabetic end-stage kidney disease. 

The case  

A 52-year-old man who was recently diagnosed as having end-stage 

kidney disease due to diabetes was evaluated for AVF creation for 

vascular access. He required immediate initiation of dialysis due to the 

presence of uremic symptoms.  

On the visual inspection (Day 0) of the hand (left), pulsation over the skin 

just proximal to the wrist was observed. On palpation, the pulse was felt 

over a 4–5-cm length, and the pulse rate was 78/min. We believed it to 

be a radial artery pulse. The result of the preoperative Allen test was 

negative. 

After making a skin incision, we identified a superficial artery. Although 

we initially considered it to be a vein, pulse and flow pattern confirmed 

the presence of an artery. Furthermore, after dissecting medially, the 

radial artery was identified (Figure 1). The radial artery was deep and on 

the radial side of the forearm with normal course. The distance between 

them was approximately 1.0–1.5 cm at the level of anastomosis. The 

diameter of both the arteries was the same. The result of the intraoperative 

Allen test was negative for both the arteries. 
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Figure 1: Intra-operative image showing AV Fistula (black arrow) with superficial palmar branch of radial artery (Red arrows) as inflow to fistula 

and radial artery (yellow arrow)-deep branch with usual course 

The superficial branch was traced proximally and distally. An AVF was 

successfully created with the superficial artery as inflow and cephalic 

vein as outflow (Figure 1). Doppler ultrasonography of the fistula on day 

1 demonstrated the proximal origin of SPBRA with a superficial course 

with the presence of iatrogenic AVF with a cephalic vein showing normal 

patency and flow. The deep branch was normal in its course and pattern 

(Figure 2). Haemodialysis was initiated on day 1 via a temporary venous 

catheter and then performed twice in a week. 

 

Figure 2: Doppler study image on Day 1 showing proximal origin of superficial branch of radial artery (Arrows) 

Selective angiography using minimum volume of contrast (16 ml) was 

performed on Day 5 to demonstrate the aberrant variations of distal radial 

artery and palmar arch. 

The angiography revealed the proximal origin of SPBRA with a 

superficial course and functioning AVF with SPBRA as inflow (Figure 

3). SPBRA originated from the radial artery 8 cm proximal to the wrist. 

SPBRA contributed to form the superficial palmar arch with the ulnar 

artery. Deep palmar arch was normal in course and pattern. Poor 

opacification of the radial artery was observed beyond the take-off of the 

superficial palmar branch, presumably related to altered haemodynamics 

related to the fistula. There was no evidence of stenosis, thrombosis and 

arterial dissection. The course of SPBRA and its relationship with the 

radial artery are shown in Figure 3. 
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Figure 3: Digital subtraction angiography image (Day 5) showing proximal origin of superficial palmar branch of radial artery (shaded arrows), 

radial artery (white arrows) and AV Fistula (black arrow) 

Discussion 

Variations in the origin, branching pattern, and course of radial arteries 

are not uncommon. Appropriate detection of these variations is crucial in 

several clinical procedures in different fields (e.g., radial artery 

catheterisation for percutaneous coronary interventions, various 

endovascular procedures, AVF construction for vascular access, and 

radial artery harvesting). 

High origin of the radial artery from the brachial artery is one of its 

frequent anatomical variations, and its prevalence was 14.26% in 

cadaveric studies and 9.75% in angiographic studies [5].  Low origin of 

the radial artery is a rare anatomical variation, with the incidence 

estimated at 0.2%. 

Aberrant variations observed in distal radial arteries are the division of 

the radial artery into palmar and dorsal branches in the forearm and the 

anomalous course of the radial artery in the region of the anatomical snuff 

box. In a cadaver study [4], division of the radial artery into palmar and 

dorsal branches at the distal half of the forearm was observed in 10% of 

specimens, and the palmar branch bifurcated into a superficial and deep 

branch. In this study, 2% specimens showed the origin of SPBRA 12.2 

cm proximal to the radial styloid process, which superficially continued 

to the flexor retinaculum and thenar muscles to form a part of an 

incomplete superficial palmar arch. 

The superficial radial artery is another variant in which the radial artery 

passes superficially to the tendons of the anatomical snuffbox. In human 

cadaver studies [6,7], the incidence of this variation ranged from 0.5% to 

1%.  

Tagil et al [2] described one variant course of SPBRA that ran 

superficially to and in contact with the flexor retinaculum and ran 

transversely to join the ulnar artery without reaching the thenar muscles. 

Another variation of SPBRA was reported by Singer et al [8] where it ran 

a superficial course over thenar muscles, causing pain. In this case report, 

he described the absence of superficial palmar arch and large calibre 

SPBRA. 

To date, the proximal origin of the superficial palmar branch of the radial 

artery at the forearm is rarely reported.  

In our patient, SPBRA originated in the forearm and ran a superficial 

course, which was incidentally detected during AVF construction. 

SPBRA originated 8 cm proximal to the wrist and contributed to form a 

superficial palmar arch by the ulnar artery (Figure 3). Herein the early 

bifurcation of the radial artery into SPBRA and deep branch was 

observed at the forearm. The deep branch ran the usual course as that of 

the radial artery. 

The superficial arteries often pose iatrogenic complications because they 

are often mistaken for veins during intravenous injections [7,9]. This may 

lead to complications such as hematoma, thrombosis, arterial injury, and 

digital ischemia. These complications, along with the variant branching 

of the radial artery, may cause difficulty and unsuccessful catheterisation 

of the artery by interventionalists or vascular surgeons. The variations 

may also result in hand ischemia if overlooked during harvest. 

Appropriate detection of superficial arteries is crucial for plastic surgeons 

particularly during the elevation of forearm flaps [10].  

In a previous case report, the superficial radial artery was used as inflow 

for the construction of AVF for vascular access [11]. This is the first case 

to use the anatomic variant SPBRA as inflow to create the AVF. 

Identification of and knowledge regarding superficial arteries in the wrist 

are crucial for surgeons because it may be mistaken as a vein. After 

dissecting the cephalic vein, we found the superficial palmar branch of 

the radial artery that arose early from the radial artery in the forearm. The 

AVF was successfully created with inflow from the SPBRA and cephalic 

vein as outflow in the distal forearm. 

Conclusion 
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Proximal origin of the superficial palmar branch of the radial artery at the 

forearm is a rare anatomical variant branch of the radial artery. 

Knowledge regarding the anatomic variant of the radial artery is crucial 

for interventionalists or vascular surgeons to prevent inadvertent 

complications. 
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