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ARTICLE INFO  ABSTRACT 
 
 

The present study aimed to correlate the clinical and surgical anatomy of the radial artery with the superficial 
branch of the radial nerve, looking for injuries to this nerve in the literature through surgery of the mentioned 
vessel. Thus, the present study consisted of observational and descriptive research. Eleven upper limbs and a 
digital caliper were used to measure the distance between the radial artery and the superficial branch of the 
radial nerve (vasculonervous bundle). Dissections of the anterior, posterior, lateral and medial sides of the 
arm, forearm, and hand were performed. The 11 cadaverous pieces belong to the Human Anatomy Laboratory 
of Universidade Brasil. For the development of the study, cadaveric pieces were used as a reference to 
measure the distance between the radial artery and the superficial branch of the radial nerve and, thus, 
analyzing in the literature the findings for anatomical and surgical correlation of the vasculonervous bundle. It 
is concluded that the middle and distal third of the forearm and the wrist are frequent sites of surgical 
procedures, whether percutaneous or open, where injury to the superficial branch of the radial nerve can occur 
and, generally, with undesirable and even disastrous results, therefore, the surgeon must be extremely careful 
in surgical procedures in the studied region, mainly vascular and in those so called percutaneous that expose to 
SBRN injuries. More work is suggested related to vascular events associated with SBRN injuries. Therefore, 
one must be aware of the possibility of occurrence, especially when these situations occur anatomical 
variation or even the lack of anatomical knowledge, which can be a determining factor for nerve damage. 
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INTRODUCTION 
 

The radial artery is found in the anterolateral region of the 
forearm (Figure 1). It originates from the brachial artery in the 
cubital fossa. This vessel is used in cardiovascular surgical 
procedures, such as cardiac catheterization, revascularization 
of the heart and even arteriovenous fistula. In some surgical 
procedures, the radial artery may affect the superficial branch 
of the radial nerve (SBRN). The SBRN originates from the 
radial nerve in the distal and anterior portion of the arm 
between the brachial and brachioradialis muscles at the level 
of the lateral epicondyle of the humerus (Figure 1). The 
superficial branch goes down the forearm through the 
brachioradialis muscle, in the middle third of the forearm it 
runs sideways and goes to the back of the hand, going through 
a known depression of the anatomical snuffbox (Figure 2).  

 
The SBRN is related to the sensitive and cutaneous part of the 
back of the hand and the posterior face of the fingers (only the 
proximal phalanx), except for the little finger and the medial 
part of the hand and the fourth finger (Moore, 2014). 
Therefore, the present study aimed to correlate the clinical and 
surgical anatomy of the radial artery with the superficial 
branch of the radial nerve, searching the literature for injury to 
this nerve through surgeries of the mentioned vessel. 
 

METHODS 
 
The present study consisted of observational and descriptive 
research.  Eleven upper limbs and a digital caliper were used to 
measure the distance between the radial artery and the 
superficial branch of the radial nerve (vasculonervous bundle). 
Dissections of the anterior, posterior, lateral and medial sides 
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of the arm, forearm, and hand were performed. The 11 
cadaverous pieces belong to the Human Anatomy Laboratory 
of Universidade Brasil. For the development of the study, 
cadaveric pieces were used as a reference to measure the 
distance between the radial artery and the superficial branch of 
the radial nerve and, thus, analyzing in the literature the 
findings for anatomical and surgical correlation of the 
vasculonervous bundle. 
 

 
 

Figure 1. Anterior view of the forearm. * radial nerve; (1) m. 
brachial; the superficial branch of the radial nerve; arrow 
indicates superficial radial nerve going from anterior (in the 
middle third of the forearm) to lateral towards the anatomical 
snuffbox; (2 m. brachioradialis; (3) radial artery. 

 

 
 

Figure 2. Lateral view of the nerve. Superficial branch of the 
radial nerve; (yellow pin) m. long thumb extensor; (1) m. short 
thumb extensor; (black pin) m. long abductor of the thumb. 
 

The systematic search for the data was to provide the 
necessary support for comparing the original article with the 
literature, thus making it possible to know and transcribe 
important issues about the anatomical and surgical correlation 
of the radial artery with the superficial branch of the radial 
nerve. The keywords used for the research were: Radial artery, 
Superficial branch of the radial nerve; Anatomy; Corpse. The 
work was carried out from July to December 2019. The data 
were analyzed using the GraphPad Prism® Program. 
 

RESULTS 
 
After usual dissection of the upper limbs, anatomical elements 
are observed, such as the radial nerve and its divisions 
(superficial and deep branch), radial artery, median nerve 
(Figure 3); as well as brachial and brachioradialis muscles 
(Figure 1) and long and short extensor muscles of the thumb 
and long abductor of the thumb, forming the anatomical 
snuffbox (Figure 2). The measurement was made in the middle 
part of the forearm with a digital caliper on the 11 cadaverous 
pieces, measuring the distance between the radial artery and 
SBRN, with piece number (1) measuring 2.28 mm; (2) 2.58 
mm; (3) 2.78 mm; (4) 3.22 mm; (5) 4.93 mm; (6) 5.09 mm; (7) 
5.77 mm; (8) 8.01 mm; (9) 8.28 mm; (10) 8.32 mm and (11) 
8.89 mm (Figures 4 to 14). Measurement measures are 
observed in columns in Figure 15, with a minimum of 2.28 
mm and a maximum of 8.89 mm. In Figure 16, we can see the 
Box plot & Whisher, showing the interquartile variations of 
the measurements. In this figure, the value of the lower 
quartile (1st Q) is 2.78 mm, the upper quartile (3rd Q) is 8.28 
mm and the median is 5.09 mm. 
 

 
 

Figure 3. Dissection of the forearm. 1. Radial artery. 2. Median 
nerve. 3. Superficial branch of the radial nerve. 4. Deep branch of 
the radial nerve. 5. Radial nerve 
 

 
 

Figure 4. Piece No. 1. The measurement between (1) radial artery 
with (2) superficial branch of the radial nerve. 
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DISCUSSION 
 

It was possible to visualize the SBRN in the 11 anatomical 
pieces dissected in a previous forearm follow-up and also in an 
anatomical sniffer towards the back of the hand and thumb. 
However, only in 8 pieces were the SBRN observed in 
anatomical snuffbox.  It is believed that during the dissection 
process in the lateral and back of the hand, the SBRN was 
removed along with the skin and subcutaneous mesh. The 
vasculonervous bundle (radial artery and SBRN) is notorious, 
showing a minimum appreciation of 2.28 mm of the distance 
between the measured anatomical structures, which can favor 
injury to the superficial branch of the radial nerve in radial 
artery surgeries.  
 

 
 

Figure 5. Piece No. 2. The measurement between (1) radial artery 
with (2) superficial branch of the radial nerve 
 

 
 

Figure 6. Piece No. 3. The measurement between (1) radial artery 
with (2) superficial branch of the radial nerve 
 

 
 

Figure 7. Piece No. 4. The measurement between (1) radial artery 
with (2) superficial branch of the radial nerve 
 

 
 

Figure 8. Piece No. 5. The measurement between (1) radial artery 
with (2) superficial branch of the radial nerve. 

 

 
 

Figure 9. Piece No. 6. The measurement between (1) radial artery 
with (2) superficial branch of the radial nerve. 
 
It is important to comment that the tortuousness of the radial 
artery was observed, being very close to the SBRN. In Figure 
15, it represents separate measures, used for comparison of the 
measured anatomical parts, with part 1 having the lowest 
measurement value of 2.28 mm, and part 11 with a maximum 
value of 8.89 mm. The average of the 11 pieces studied was 
found to be 5.46 mm. Emphasizing that the measurement of 
2.28 mm is a very small measurement, this shows the radial 
artery's propensity with the SBRN, which indicates a greater 
probability of injury to the SBRN during vascular surgery.  
 

 
 

Figure 10. Piece No. 7. The measurement between (1) radial 
artery with (2) superficial branch of the radial nerve. 
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Figure 11. Pece nº 8. The measurement between (1) radial artery 
with (2) superficial branch of the radial nerve 

 

 
 

Figure 12. Piece No. 9. The measurement between (1) radial 
artery with (2) superficial branch of the radial nerve. 
 

 
 

Figure 13. Piece No. 10. The measurement between (1) radial 
artery with (2) superficial branch of the radial nerve 
 
Figure 16 also shows the median line that is close to the lower 
quartile, showing that the data are positively asymmetric. It is 
interesting to mention that there is no work in the literature 
that makes a clinical and surgical correlation between the 
radial artery and the superficial branch of the radial nerve. 
Therefore, events that associate injury to the SBRN in vascular 
surgery of the radial artery was not found in bibliographies. 
We emphasize the importance of studies that correlate surgical 
events such as arteriovenous fistula, as an example of the 
radial artery with the cephalic vein in the forearm; cardiac 
catheterization by the radial artery and; removal of the radial 

artery for revascularization of the heart. These surgical 
procedures may present risks of injury to the SBRN. However, 
it is important to note that SBRN lesions were found in open 
or percutaneous surgery (Singh, 2005). Another factor 
observed is that there are few detailed descriptions in the 
literature of injury to the SBRN and its branches (Folberg, 
2009; Ikiz, 2004). It is a fact that the SBRN injury does not 
occur only by surgery but can happen due to chronic infectious 
disease, causing loss of sensation and cutaneous on the dorsal 
lateral aspect of the hand, such as leprosy (Garbino, 2013).  

 

 
 

Figure 14.  Piece No. 11. The measurement between (1) radial 
artery with (2) superficial branch of the radial nerve. 

 

 
 

Figure 15. Comparisons among measures 
 

 
 

Figure 16. Interquartile variation and standard deviation of 
measurements  
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It is interesting to explain that the cutaneous nerves are not 
purely sensitive, as they present visceral efferent fibers from 
the autonomic nervous system to the sweat glands, hair-
erecting muscles and superficial vessels (Machado, 2014). For 
Mok et al. (2006), detailed knowledge of the anatomy of skin 
innervation on the dorsal surface of the hand is valuable 
information. As surgical access to the wrist is usually obtained 
through the dorsal skin, it will be useful to outline an area 
where surgical incisions would not cause damage to the 
underlying nerves, so the SBRN must be found and protected 
in surgical accesses. Therefore, it must be very useful to know 
the anatomical characteristics of the SBRN, especially for 
hand and vascular surgeons in the wrist and forearm region, to 
minimize the risk of injury to the SBRN during surgical 
approaches. 
 
Conclusion: It is concluded that the middle and distal third of 
the forearm and the wrist are frequent sites of surgical 
procedures, whether percutaneous or open, where injury to the 
superficial branch of the radial nerve can occur and, generally, 
with undesirable and even disastrous results, therefore, the 
surgeon must be extremely careful in surgical procedures in 
the studied region, mainly vascular and, in those so-called 
percutaneous that expose to SBRN injuries. Further work on 
vascular events associated with SBRN injuries is suggested. 
Therefore, one must be aware of the possibility of occurrence, 
especially when these situations occur anatomical variation or 
even the lack of anatomical knowledge, which can be a 
determining factor for nerve damage. 
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