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Identification of Radial Nerve in Relationship to 
Deltoid Tuberosity and Brachioradialis

Abstract

Background: Several studies have identified the radial nerve in arm using different anatomic landmarks, however, a 
controversy remains.  Deltoid tuberosity (DT) and brachioradialis (BR) are reproducible landmarks that can be used to 
identify the radial nerve (RN) during fracture surgery.

Methods: Dissection of RN was carried out in 17 fresh frozen adult cadavers. Using a calibrated caliper, we measured 
the distance between DT and the origin of BR. The distance between DT and where RN becomes lateral in its relationship 
with the humerus (DT-RN) and the distance between RN and BR (RN-BR) were subsequently measured.  The ratio of 
DT-RN to DT-BR was calculated to see where the nerve lies in relationship to DT-BR.

Results: Average DT-BR was 81.8 (±14.86) mm, average DT-RN was 48.9 (± 7.83) mm, and average RN-BR was 33.0 
(± 10.16) mm.  RN was always found posterior to DT and was never found in the proximal third of DT-BR.  The nerve 
was found in the middle third of DT-BR in 14 of 17 cadavers (82.4 %) and in the distal third in 3 out of 17 cadavers 
(17.6%). 16 of 17 cadavers (94%) had radial nerve in the distal half of DT-BR.  

Conclusion: Using the anatomic relationships between RN, DT, and the origin of BR, identification of RN is easily 
reproducible. These two structures can serve as the stationary landmarks during fracture surgery to find the radial 
nerve, which can be found in the distal 2/3 of the distance between the deltoid tuberosity and the origin of brachioradialis.

Level of evidence: V
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Introduction

Identifying and protecting the radial nerve 
intraoperatively are critically important when 
performing surgeries on the arm. Frequently, the 

radial nerve injury in the arm is a complication of the 
humeral shaft fractures due to the proximity of the 
nerve to the osseous anatomy of the humerus (1-4). 
The incidence of radial nerve injury during surgical 
procedures of arm is estimated to be 1.9-3.3% and is as 
high as 11.5% after repair of non-unions (3, 5, 6).

The radial nerve is the continuation of the posterior 
cord of brachial plexus and enters the arm through 
the triangular interval with profunda brachial artery 
(7). It runs along the spiral groove of the posterior 
humerus approximately 20 cm from medial epicondyle 
and 14 cm from lateral epicondyle and pierces the 
lateral intermuscular septum, entering the anterior 
compartment of the arm  (3, 7, 8).

The knowledge of the location and the course of the 
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tuberosity by removing the overlying deltoid and 
marked it using a suture. A plane was then developed 
between brachioradialis and brachialis muscle to identify 
the origin of the brachioradialis off of LIS.  

Using a calibrated caliper (Cen-tech Digital Caliper, 
Camarillo, CA), we measured the distance between the 
deltoid tuberosity and the origin of brachioradialis (DT-
BR). Then we identified the radial nerve as it pierces the 
LIS to identify the continuation of the radial nerve and 
dissected proximally towards the posterior aspect of the 
humerus.

The distance between the deltoid tuberosity and where 
the radial nerve becomes lateral in its relationship with 
the humerus (DT-RN) and the distance between the 
radial nerve and the origin of brachioradialis (RN-BR) 
were subsequently measured [Figure 2a; 2b].

The ratio of DT-RN to DT-BR was calculated to see 

radial nerve with reference to the humerus and its 
influence on the operative approaches are of major 
importance (8). Several studies have attempted to 
identify the course of the nerve in the arm using 
different anatomic landmarks, however, a controversy 
remains over the best way to identify the radial nerve 
(3, 9-13). Understanding the location would also 
facilitate choosing an optimal approach for radial nerve 
exploration in the context of radial nerve palsy (3, 8).

The deltoid tuberosity and the origin of brachioradialis 
are reproducible landmarks that can be used to identify 
the radial nerve. The senior author uses these two 
anatomic structures as the practical superficial landmarks 
to identify radial nerve during fracture surgery. 

To our knowledge, this is the first study that 
characterized the radial nerve in relationship to the 
deltoid tuberosity and the origin of brachioradialis. 

Materials and Methods
17 upper limbs (16 human cadavers) of fresh frozen 

adult forequarter specimens were obtained, and 
the dissection of the radial nerve was carried out in 
each specimen. None of these cadavers had previous 
surgeries or trauma to the upper extremity. Each 
specimen was positioned in supine position with 15 
degrees of internal rotation of the arm, and the elbow 
was fixed at 30 degree of flexion.

We first superficially marked the deltoid tuberosity 
and the origin of brachioradialis, and drew a line for 
an incision between the two superficial landmarks 
[Figure 1]. We dissected down to the fascia and 
identified the lateral intermuscular septum (LIS). 
Then the dissection was further carried out to expose 
proximally to the deltoid tuberosity and distally to the 
origin of brachioradialis. We then exposed the deltoid 

Figure 1. Deltoid Tuberosity and the Origin of Brachioradialis.

Figure 2a and 2b. Deltoid tuberosity, radial nerve, and the origion 
of Brachioradialis are identified on a cadaveric specimen. We 
identified the radial nerve as it pierces the LIS to identify the 
continuation of the radial nerve. 
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where the nerve lies in relationship to DT-BR in each 
specimen (proximal 1/3 vs middle 1/3 vs. distal 1/3 or 
proximal ½ vs. distal ½ of DT-BR).  

A paired, two tailed Student t-test was performed 
to detect any statistical difference between the right 
versus left upper limb (Microsoft Excel, Redmond, WA).

Results
There were 9 right upper limbs and 8 left upper limbs 

from 17 arms. The average age of the cadavers was 
63.7 (± 13.29) years. The average height was 174.4 (± 
11.11) cm, and the average weight was 68.0 (± 16.38) 
kg.  The average distance from the deltoid tuberosity 
to the origin of brachioradialis (DT-BR) was 81.8 
(±14.86) mm, and the average distance from the deltoid 
tuberosity to the radial nerve (DT-N) was 48.9 (± 7.83) 
mm. The average distance from the radial nerve to the 
origin of brachioradialis (N-BR) was 33.0 (± 10.16) mm.  
The statistical analysis of the specimens revealed no 
statistical difference (P = 0.78, 0.64, 0.98, respectively, 
Table 1). 

In all cadaver specimen, the radial nerve was always 
found posterior to the deltoid tuberosity.  In addition, 
the radial nerve was not found in the proximal third 
of DT-BR in any of the cadavers. All but one cadavers 
(94%) had radial nerve in the distal half of DT-BR.  The 
nerve was found in the middle third of DT-BR in 14 out 
of 17 cadavers (82.4 %) and in the distal third in 3 out 
of 17 cadavers (17.6%)

Discussion
The point where the radial nerve pierces the LIS is of 

crucial surgical importance. It has been hypothesized 
that the intimate relationship of the radial nerve to 
the LIS may contribute to the neuropraxia resulting 
from distal humeral shaft fracture (the Holstein-Lewis 
fracture) and conceivably increase the risk of injury 
during surgery (1-5, 9, 11, 12). Understanding the 
relationship between the radial nerve and the anatomic 
landmarks of the arm allows the surgeon to predict the 
location of the radial nerve and can aid to minimize the 
risk of iatrogenic injury during surgical approach to 
the arm (9). In addition, localizing the position of the 
radial nerve may facilitate the minimally invasive and 
percutaneous surgeries in the arm as well as placement 
of an external fixator (12).

There have been multiple studies that described the 
anatomic relationship of the radial nerve in relationship 
to a number of boney landmarks, such as the proximal 
humerus (17 cm distal), deltoid tuberosity (6 cm distal) 
the olecranon fossa (12cm proximal), the distal humerus 
(15-16 cm proximal), the medial epicondyle (20 cm 
proximal), and the lateral condyle (14 cm proximal) (6, 
8-10, 13).

In addition, several studies report the relationship of 
non-osseous structures to the radial nerve (12, 14). A 
study by Seigerman et al.  reported that the radial nerve 
was found approximately two fingerbreadths (38.9 
mm) proximal to the point of confluence between the 
long and lateral heads of the triceps and the triceps 
aponeurosis (12). Chaudry et al.  reported that the nerve 
was found a mean 2.2 to 2.7 cm to the lateral border of 
the aponeurosis (14).

Fleming et al. and Cox et al. reported the relationship 
of the radial nerve to the lateral intermuscular septum 
in the arm using lateral acromion/greater tuberosity 
and lateral epicondyle as superficial landmarks (9, 11).  
They reported 95% accuracy of identifying the radial 
nerve between the junction of the middle and distal 
thirds of the distance between the lateral acromion to 
lateral epicondyle (9, 11). However, it is often difficult 
to distinguish between the acromion and the proximal 
humerus intraoperatively, especially in patients with 
greater muscle mass or subcutaneous fat, and the 
patient’s extremity is not usually draped out to the 
acromion during fracture surgeries of humeral shaft 
and distal humerus. 

Our study is the first study of its kind that documented 
the course of radial nerve in relationship to the deltoid 
tuberosity and the origin of the brachioradialis. We 
find using ratios to identify the radial nerve is more 
useful than using actual distances from landmarks, 
due to the variability and the discrepancies in the size 
and the length of the upper extremity exist in general 
population.  We believe that this method can be used for 
two most common approaches to humeral shaft/distal 
humerus, the anterolateral approach and the posterior 
approach. When performing either the anterolateral 
or the posterior approach to humerus, the deltoid 
tuberosity and the origin of the brachioradialis are 
preserved. 

Table 1. Our findings in 17 cadaveric upper arm specimen

Deltoid to 
BR (mm)

Deltoid to RN 
(mm)

RN to BR 
(mm) Laterality	

1 74.43 52.60 21.83 R

2 62.76 39.10 23.66 R

3 77.02 55.10 21.92 R

4 80.15 46.15 34.00 R

5 73.23 47.32 25.91 R

6 76.25 45.25 31.00 R

7 95.02 50.08 44.94 R

8 92.74 56.83 35.91 R

9 113.67 55.76 57.91 R

10 70.99 40.01 30.98 L

11 95.10 46.20 48.90 L

12 60.05 35.08 24.97 L

13 67.23 38.56 28.67 L

14 68.11 46.21 21.9 L

15 93.11 56.56 36.55 L

16 94.58 60.27 34.31 L

17 96.61 59.84 36.77 L

AVG 81.82 48.88 32.95  
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Similar to the study by Gelberman et al., we also found 
the deltoid tuberosity to be a reliable and practical 
anatomic landmark that can be used to determine the 
level of radial nerve along the posterior aspect of the 
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The weaknesses of this study include the limited 
number of cadavers dissected and the limitations that 
follow a cadaveric study. However, all the dissections 
were carried out in fresh specimens and the number 
specimens are comparable to studies by Fleming et al., 
Gerwin et al., and Gelberman et al. (6, 8, 11).  Further 
prospective studies in surgical settings would confirm 
how our findings of radial nerve would correlate 

intraoperatively. 
In summary, using the anatomic relationships between 

the radial nerve, the deltoid tuberosity and the origin 
of brachioradialis, the identification of the radial nerve 
is easily reproducible. These two superficial structures 
can serve as the stationary landmarks during fracture 
surgery to find the radial nerve which can be found in 
the middle 1/3 or the distal 1/3 of the distance between 
the deltoid tuberosity and the origin of brachioradialis, 
using either the posterior or anterolateral approach to 
the humerus. 
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