
Contact zone between the lateral surface of the humerus and the radial nerve    ……Yves Roger Djembi  et al 
__________________________________________________________________________________________________ 

Health Res. Afr: Vol 2 (4) Avril 2024 pp 66-70 

Available free at http://hsd-fmsb.org/index.php/hra  
66 

 

Research Article 

Specification of the Contact Zone between the Lateral Surface of the 

Humerus and the Radial Nerve  

Spécification de la Zone de Contact entre la Surface Latérale de l'Humérus et l e Nerf Radial  

Yves Roger Djembi1, 3, Rodrigue Abiome1, Anicet Mikiela1, YE. James2, Louis Stanislas Bayonne Manou1, 

Pierre Trouilloud3, Nicolas Cheynel3, David Guillier3 

  
 ABSTRACT 

Introduction. The radial nerve is often affected in humeral fractures with radial palsy 

being one of the most serious complications. The aim of our study was to specify the 

contact zone between the lateral surface of the humerus and the radial nerve in France. 

Methodology. The anatomical laboratory study of the radial nerve reports on the lateral 

aspect of the humerus was performed on 15 arms of 15 fresh subjects in the anatomy 

laboratory of the UFR of Health Sciences, University of Burgundy, France. Two bodies 

were preserved using the Thiel technique and 13 with formaldehyde. We determined 4 

measurements: humerus length A: lateral epicondyle, apex of trochiter; distance B: 

inferior border of lateral epicondyle, end of radial nerve crossing with lateral aspect of 

humerus; distance C: inferior border of lateral epicondyle, distal end of the nerve 

crossing and humerus. Results. Our study was carried on 15 arms. The  average 

humerus length was 29 cm, with extremes from: 25.5-33.5 cm. The average distance B 

was: 13 cm (9-14.5 cm). The average distance C was: 7.3 cm (5-8 cm). In the longest 

humerus, the distal limit averages 7 cm, and the proximal average is less than 14 cm.The 

crossing zone is located between 5 and 14.5 cm from the lateral epicondyle. In the 

longest humeri, the distal limit is on average 7 cm, and the proximal limit is less than 

14 cm. Conclusion. If the humerus is divided into 7 equivalent sectors: the distal SL 

sector is free, and the radial nerve crosses the lateral face of the humerus above the free 

SL sector. The location of this contact zone provides reliable data to avoid iatrogenic 

lesions of this nerve. 
 RESUME 

Introduction. Le nerf radial est souvent affecté dans les fractures humérales, avec la 

paralysie radiale étant l'une des complications les plus graves. Le but de notre étude 

était de préciser la zone de contact entre la surface latérale de l'humérus et le nerf radial 

en France. Méthodologie. L'étude anatomique du nerf radial sur la face latérale de 

l'humérus a été réalisée sur 15 bras de 15 sujets frais au laboratoire d'anatomie de l'UFR 

des Sciences de la Santé, Université de Bourgogne, en France. Deux corps ont été 

conservés en utilisant la technique de Thiel et 13 avec du formaldéhyde. Nous avons 

déterminé 4 mesures : longueur de l'humérus A : épicondyle latéral, sommet du trochiter 

; distance B : bord inférieur de l'épicondyle latéral, fin de la traversée du nerf radial avec 

la face latérale de l'humérus ; distance C : bord inférieur de l'épicondyle latéral, 

extrémité distale de la traversée du nerf et de l'humérus. Résultats. Notre étude a porté 

sur 15 bras. La longueur moyenne de l'humérus était de 29 cm, avec des extrêmes de 

25,5 à 33,5 cm. La distance moyenne B était de 13 cm (9-14,5 cm). La distance moyenne 

C était de 7,3 cm (5-8 cm). Dans les humérus les plus longs, la limite distale était en 

moyenne de 7 cm, et la limite proximale était inférieure à 14 cm. La zone de croisement 

se situe entre 5 et 14,5 cm de l'épicondyle latéral. Dans les humérus les plus longs, la 

limite distale est en moyenne de 7 cm, et la limite proximale est inférieure à 14 cm. 

Conclusion. Si l'humérus est divisé en 7 secteurs équivalents : le secteur SL distal est 

libre, et le nerf radial traverse la face latérale de l'humérus au-dessus du secteur SL libre. 

L'emplacement de cette zone de contact fournit des données fiables pour éviter les 

lésions iatrogènes de ce nerf. 
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INTRODUCTION 

The radial nerve is a mixed nerve originating from the 

posterior bundle of the brachial plexus [1-3]. The radial 

nerve is often affected in humeral fractures with radial 

palsy being one of the most serious complications [2-10]. 

It is the most common injury of all peripheral nerves [3, 

4, 7, 11, 12]. This nerve can be injured during revision of 

total elbow prosthesis [14, 15]. This is a serious 

complication, and the occurrence of this complication is 

related to the anatomical situation of the radial nerve 

which bypasses the humeral diaphysis on its distal part, 

remaining in contact with the bone [4,7]. This anatomical 

proximity of the nerve-bone relationship poses problems 

in plate fixation of middle third humeral fractures [13-19]. 

Nerve identification is a classic act for the surgeon during 

surgical procedures, but also during imaging or 

electrophysiology [2, 3]. The objective of this study is to 

specify the contact zone between the lateral surface of the 

humerus and the radial nerve. We sought to identify the 

landmarks that allow us to know the area on the lateral 

aspect of the arm where the radial nerve crosses the 

humerus. We intend this study to provide precise data to 

avoid damage to this nerve during a surgical approach, 

such as percutaneous locking or osteosynthesis. 

PATIENTS AND METHODS  

This is an anatomical analysis of the report of the radial 

nerve to the lateral aspect of the humerus. We performed 

our study on anatomical specimens in the anatomy 

laboratory of the UFR of Health Sciences, University of 

Burgundy, France. Inclusion criteria: all anatomical parts 

studied in the laboratory. These are the arms on cadaveric 

subjects. Criteria for non-inclusion: anatomical parts not 

considered in the present study. The anatomical laboratory 

study of the radial nerve reports on the lateral aspect of the 

humerus was performed on 15 arms of 15 fresh subjects. 

Two bodies were preserved using the Thiel technique and 

13 with formaldehyde. The first stage of the study 

consisted of taking measurements of the anatomical parts 

of the arms. We proceeded to finely dissect these 

anatomical parts (Figure 1,2). The radial nerve is located 

in its relationship to the humerus. 

 

 

Figure 1. Measurements of the anatomical parts of the arms 

between the lateral epicondyle and the apex of the trochiter  

 

 

 

 

 

 

Figure 2. Isolation of the radial nerve in the area of contact 

with the humerus  (Djembi, Guillier, Trouilloud, Cheynel). 

 

We dissected 15 arms: 8 men and 7 women, 9 right arms 

and 6 left arms. The mean age was 76.33 years (68-87). 

On each arm, we discovered the course of the radial nerve 

on the lateral aspect of the humerus, respecting as much 

as possible the reports between the radial nerve and the 

bone. 2/ We then made four measurements called "A", 

"B", "C" and "D", respectively, at the arms (Table 1 and 

Figure 2). ). The normality of the sample was tested. Two 

individuals took the steps to establish intra- and inter-

observer reproducibility. The measuring instrument used 

was the tape measure. With the location of the radial nerve 

on the lateral aspect of the humeral shaft. Similarly, the 

distance "D" will not be used extensively for the present 

study. Through these measurements, we have identified 

the passage zone of two peripheral nerves of the arm: the 

radial nerve, the subject of our study, and the circumflex 

nerve, the subject of a parallel study in progress. The four 

measures calculated are:  

▪ The total length of the humerus, referred to as 

"A", is from the lateral epicondyle to the top of 

the trochiter 

▪ Distance "B", also known as distance "e-x" 

(Figure 3). It is comprised between the inferior 

edge of the lateral epicondyle and the beginning 

of the crossing of the radial nerve with the lateral 

face of the humerus; 

▪ Distance "C", also known as distance "e-y" 

(Figure 2). It is comprised between the inferior 

HIGHLIGHTS 

What is known of the subject 

The radial nerve is often affected in humeral fractures with 

radial palsy being one of the most serious complications  

The aim of our study 

Specify the contact zone between the lateral surface of the 

humerus and the radial nerve  

Key Results 

1. The average humerus length was 29 cm 

2. The crossing zone is located between 5 and 14.5 cm 

from the lateral epicondyle. 

3.  In the longest humeri, the distal limit is on average 7 

cm, and the proximal limit is less than 14 cm.  

4. If the humerus is divided into 7 equivalent sectors:, the 

distal SL sector was free, and the radial nerve crossed 

the lateral face of the humerus above the free SL 

sector. 

Implications for future practices and policies 

A precise contact zone should be determined to reduce the 

frequency of iatrogenic injuries. 
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edge of the lateral epicondyle and the distal end 

of the crossing of the nerve and the humerus; 

▪ The distance "D" between the most distal zone of 

passage of the radial nerve on the lateral aspect 

of the humerus and the most distal zone of 

contact of the circumflex nerve on the lateral 

aspect of the humerus, below the trochiter 

(Figure 1). All data were summarized in a 

spreadsheet (Table 1). 

 

 

Figure 3. Measurements to identify the area of passage of two 
peripheral nerves in the arm : the radial nerve, subject of our study, 

and the axillary nerve. Total length of the humerus "A", distances 

"B", "C" and "D" described above (Djembi, Guillier, Trouilloud, 
Cheynel) 

In a third step, we divided the total length of humerus "A" 

into 7 equal sectors (Figures 3,4). The free sector "SL" 

represents the most distal. It is located at the epicondyle. 

The "R" sector, also known as the "SR" sector, represents 

the "x-y" zone. It is the contact and passage zone of the 

radial nerve on the lateral surface of the humerus (Figure 

3). It is located above the SL sector. 

 

Figure 4. Schematic profile view of the lateral aspect of the 
humerus. Measurements: 1. total length of the humerus called "A", 

2. distance "B" or distance "e-x"; distance "C" or "e-y", the sector 
"SR" or "x-y". (Djembi, Guillier, Trouilloud, Cheynel). 

RESULTS 

The average length of the humerus studied was 29 

centimeters (25.5-33.5). The average "B" distance was 13 

centimeters (9-14.5). Distance "C" was 7.3 centimeters ( 

5-8). On the longest humerus, the distal limit averaged 7 

cm, and the proximal average was less than 14 cm. The 

humerus is divided into 7 equal sectors along its length: 

the distal sector "SL" is free, and the radial nerve crosses 

the lateral face of the humerus above the free sector "SL". 

The SL sector represents the distal 1/7th of the total length 

of the humerus and is free (Figure 5).  

 

 
Figure 5. Schematic representation of the radial nerve passage on a 

side view of the lateral aspect of the humerus. The humerus is 

divided into 7 equal sectors along its length. The "SR" or radial 

sector corresponds to the radial nerve passage. The "SL" or free 

sector corresponds to the most distal sector. (Djembi, Guillier, 
Trouilloud Cheynel). 

The SR sector where the radial nerve crosses is above the 

SL sector, representing. 2/7th of the length of the humerus  

(Figure 5). 

DISCUSSION  

The radial nerve is problematic in plate fixation of midline 

humeral fractures [4,7,16]. Iatrogenic radial nerve injury 

is not uncommon in lateral approaches to humeral 

fractures. It is clinically manifested by a deficit in wrist 

and finger extension, and retropulsion-abduction of the 

thumb column with a defect in supination. Radial 

paralysis is one of the most serious complications of 

humeral fractures. It is the most common injury of all 

peripheral nerves [3,4,13]. The identification of this nerve 

is therefore a classic act for the surgeon during surgical 

procedures, but also in imaging or electrophysiology 

[1,11,14,15]. Our study suggests the delineation of a 

precise contact zone of the radial nerve on the lateral 

surface of the humerus. The interest in identifying this 

zone before any surgical approach reduces the frequency 

of radial nerve injury. This identification is a good means 

of orientation. It provides practitioners with accurate 

information for external humeral plate osteosynthesis or 
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for distal skin locking of Centro medullary humeral 

nailing. The limitation of our study is the precise location 

of the radial nerve, which can vary significantly from one 

person to another. Thus, if the humerus is divided into 7 

equal sectors along its length, our data show that the 

crossing zone between the lateral face of the humerus and 

the radial nerve is located between 5 and 14.5 cm from the 

lateral epicondyle. In the longest humerus, the distal limit 

is on average 7 cm, and the proximal limit is less than 14 

cm. The distal sector "SL" is free. This free distal sector 

SL represents the seventh (1/7th) distal of the total length 

of the humerus. For the SR sector, where the radial nerve 

crosses is above the SL sector, it represents 2/7th of the 

length of the humerus. Thus, the radial nerve crosses the 

lateral surface of the humerus above the free sector "SL". 

The findings of our study converge with some similar data 

in the literature that discuss the relationship of the surgical 

anatomy of the radial nerve to the humerus turn [1, 4, 5, 6, 

3, 7, 10, 11, 14, 19]. 

CONCLUSION 

The interest in knowing a precise contact zone of the 

radial nerve at the lateral surface of the humerus is an aid 

to the practitioner. The location of this contact zone 

provides reliable data to avoid iatrogenic lesions of this 

nerve. 
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