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A Study on the Radial Nerve Supply  
to the Human Brachialis Muscle  
and Its Clinical Correlation
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ABSTRACT
Fractures of the humeral shaft are commonly encountered by 
orthopaedic surgeons, accounting for approximately three 
percent of all the fractures. The appropriate treatment for such 
fractures requires an understanding of the anatomy of the 
neurovascular structures and the muscles in the arm.

Aim: To study the radial nerve innervation pattern of the human 
brachialis muscle and its clinical correlation. 

Materials and Methods: In fifty upper limbs of both the sides, 
the brachialis muscle, the musculocutaneous nerve and the 
radial nerve were exposed in the arm by routine dissection. The 
branches to the brachialis from the radial nerve were exposed 
and studied in detail. The presence or absence of the muscular 
branches of the radial nerve to the brachialis and their number, 
length, site of entry into the brachialis and the distance from the 
lateral epicondyle to the site of emergence of these branches 
were studied.

Results: In the present study, the radial nerve was found to 
supply the brachialis in 88% of the limbs and in 12% limbs, 

the radial nerve branches to the brachialis were absent. In 
52% limbs, these branches were two in number, in 26% limbs, 
these were three in number and in 10% limbs, there was only 
one branch from the radial nerve to the brachialis. In 84% 
limbs, the branches entered the lower one third of the muscle, 
in 24% limbs, they entered the middle third of the muscle and 
in 4% limbs, they entered the upper third of the muscle. The 
average length of the muscular branches was about 4.4 cm and 
the average distance from the site of emergence to the lateral 
epicondyle was 5.63 cm.

Conclusion: The clinical importance of the study of the radial 
nerve innervation of the brachialis muscle lies in the surgical 
treatment of the fractures of the shaft of the humerus by an 
anterolateral approach (Thomson-Henry`s method). Surgical 
dissection should be done through the mid muscle belly of the 
brachialis muscle to preserve the musculocutaneous nerve on its 
medial and radial nerve on its lateral border. Therefore, this study 
will be useful to the orthopaedic surgeons in avoiding iatrogenic 
injury to the radial and the musculocutaneous nerves.
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InTRoduCTIon
Fractures of the shaft of the humerus constitute three percent of 
all the fractures and sometimes, may require surgical intervention. 
This requires an adequate knowledge about the anatomy of the 
humerus, the muscles and the neurovascular structures in the arm.

The brachialis is the workhorse of elbow flexion [1], with two 
different views about its innervation. The common view is that it has 
a dual innervation from the musculocutaneous nerve on the medial 
part and the radial nerve on the lateral part [2-4]. Another view 
states that it is supplied only by the musculocutaneous nerve [5]. 
These nerves are at a risk of injury, either during a fracture or during 
the surgical reduction, unless the brachialis is split longitudinally 
through the mid muscle belly. Hence , this study was carried out to 
study the nerve supply to the brachialis and its importance in the 
surgical treatment of the fractures of the shaft of the humerus.

MATeRIAlS And MeThodS
The materials which were used in this study consisted of fifty upper 
limbs of both the sides. The brachialis muscle was exposed by 
routine dissection. The radial nerve was exposed from its origin 
from the posterior cord of the brachial plexus, then in the spiral 
groove and beyond it upto the lateral epicondyle. The radial nerve 
branches to the brachialis from the point at which they were given 
off from the parent trunk to their point of entry into the brachialis 
muscle were exposed (Tables/Figs-1,2,3]. 

The following parameters were studied and observed:

•	 The	 presence	 or	 absence	 of	 the	 muscular	 branches	 of	 
the radial nerve to the brachialis and the number of  
muscular branches of the radial nerve to the brachialis were 
recorded.

original Article

KeY MeSSAGe

n The constancy of the radial nerve supply is controversial. It has been quoted in some of the literature, that the brachialis is 
supplied only by the musculocutaneous nerve [5]. Knowledge about the presence, the site of entry and the length of the 
radial nerve branches to the brachialis and their distance from a fixed bony landmark, helps surgeons in preserving the dual 
innervation of the brachialis during surgical reduction for the fractures of the shaft of the humerus. 
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•	 The	length	of	the	muscular	branches	of	the	radial	nerve	to	the	
brachialis, from their site of origin to the point of entry into the 
brachialis, was measured by using a divider and a measuring 
scale. 

•	 The	site	of	entry	of	the	muscular	branches	of	the	radial	nerve	
to the brachialis, whether in the upper third , middle third or 
the lower one third of the muscle was recorded.

•	 The	distance	of	the	muscular	branches	of	the	radial	nerve	to	
the brachialis from their site of origin to the lateral epicondyle, 
was measured by using a divider and a measuring scale and 
this was tabulated. The results were statistically analyzed.

ReSulTS
1. Number of Muscular Branches from the Radial Nerve to the 

Brachialis: 
	 •	 In	some	of	the	cases,	there	was	only	one	branch	from	the	

radial nerve to the brachialis [Table/Fig-1]. 
	 •	 In	others,	there	were	two	or	three	branches	[Table/Fig-2	&	3].
	 •	 The	 number	 of	 the	 muscular	 branches	 is	 tabulated	 in	

[Table/Fig-6].

2. Presence of the Radial Nerve Branches to the Brachialis:
	 •	 In	the	present	study,	the	radial	nerve	was	found	to	supply	the	

brachialis in most of the cases and in some cases, the radial 
nerve branches to the brachialis were absent [Table/ Fig-4]. 

3. Site of Entry of the Muscular Branches into the Brachialis:
	 •	 The	branches	entered	either	the	lower	one	third,	the	middle	

one third or the upper one third of the muscle [Table/Fig-5].
4. Average Length of the Muscular Branches:
	 •	 The	length	of	the	muscular	branches	varied	in	the	first,	second	

and the third branches from the radial nerve [Table/Fig-7]. 
5. Average Distance from the Site of Emergence to the Lateral 

Epicondyle:
	 •	 The	 distance	 from	 the	 site	 of	 emergence	 of	 the	 muscular	

branches to the lateral epicondyle was recorded.(Table/Fig-7).

dISCuSSIon
The dual innervation of the brachialis can be explained by its 
development. The limb musculature is observed in the seventh 
week of development as a condensation of the mesenchyme near 

 [Table/Fig-1]: One Muscular Branch from Radial Nerve Entering Upper 
One Third of Brachialis 

 [Table/Fig-2]: Two Muscular Branches from Radial Nerve to Brachialis

 [Table/Fig-3]: Three Muscular Branches from Radial Nerve to Brachialis

radial nerve branches to brachialis n %

Absent 6 12

Present 44 88

[Table/Fig-4]: Presence or absence of radial nerve branches to brachialis
Results: Descriptive statistics (N-frequency and%- percentage)

         

Site of entry n %

Upper  1/3 2 4

Middle 1/3 12 24

Lower 1/3 42 84

[Table/Fig-5]: Site of Entry of Radial Nerve Branches into the Brachialis

Variable n range mean SD

Length In Cm

 Branch I 44 1.3 to 5.2 4.37 0.68

 Branch II 39 3.4 to 5.2 4.33 0.43

 Branch III 11 3.8 to 5.0 4.61 0.46

Distance from  
Lateral Epicondyle

44 4.8 to 6.2 5.63 0.43

[Table/Fig-7]: Length of the muscular branches and their distance 
from the lateral epicondyle

 [Table/Fig-6]: Number of Branches from Radial Nerve to Brachialis
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of the muscular branches of the radial nerve to the brachialis, 
which showed an average of 4.4 cm and they arose at an average 
distance of 5.63cms from the lateral epicondyle.

The radial nerve branch to the brachialis in 50.71% specimens had 
relatively a straighter course before penetration into the muscle, 
whereas in 49.29% specimens, the nerve had a relatively curved 
course and pathway [12]. Our study showed that all the branches 
entered with a relatively straight course into the brachialis.

In the operative treatment of humeral shaft fractures, the radial nerve 
may be injured during the reduction of the fracture fragments or the 
application of plates and screws [15]. In the operative stabilization 
of the humeral shaft fractures by the anterolateral approach also, 
which is called the Thomson Henry’s approach [16], the dissection 
which goes longitudinally through the midmuscle belly of the 
brachialis is thought to preserve the innervation from both the radial 
and the musculocutaneous nerves [17,18] [Table/Fig.8]. 

the base of the limb buds. With the elongation of the limb buds, the 
muscle tissue splits into the flexor and the extensor components 
[6] which are innervated by the ventral and dorsal rami of the spinal 
nerves of the corresponding segment. Each ventral ramus gives a 
ventral and a dorsal branch. Thus, the radial nerve which supplies 
the extensor musculature, is formed by a combination of the dorsal 
segmental branches, whereas the ulnar and the median nerves 
which supply the flexor musculature are formed by a combination 
of the ventral branches [7, 8].

Though the brachialis is a flexor, the radial nerve gives a minor 
branch (C7) to the brachialis muscle. This is explained by the 
derivation of the lateral portion of the muscle from the extensor pre-
muscle mass [9]. The double nerve supply of the brachialis by the 
musculocutaneous nerve and the radial nerve has been generally 
explained to be the result of the fusion of two muscular primordia, 
the extensor pre-muscular mass and the flexor pre-muscular 
mass. There is another view that the brachialis muscle has only 
one origin from the ventral pre-muscular mass. The branch from 
the radial nerve derives from the anterior division of the brachial 
plexus and it uses the radial nerve only as a route to the brachialis 
muscle by unknown mechanisms [10]. The radial nerve branch 
is proprioceptive.  The brachialis muscle contains a great deal of 
mechanoreceptors and thus, coupled with its innervation pattern, it 
plays a key role in the kinesthetic awareness and the proprioception 
concerning the elbow [11].

Mahakkanukrauh [10], in his cadaveric study which was done in 
124 specimens in an east Asian Thai population, reported that 
81.61% specimens of the brachialis muscle were innervated by a 
branch from the radial nerve. A cadaveric study which was done 
on 70 specimens of the Indian population showed 72.14% radial 
nerve innervation to the brachialis muscle [12]. Our study has 
revealed that 88% of the upper limbs received the innervation from 
the radial nerve.

In a cadaveric study which was done on 70 specimens, the radial 
nerve branch to brachialis was found to pierce the muscle in the 
lower one third in 65.71% specimens, in the middle one third in 
34.29% specimens [12] and no branches entered the upper third 
of the muscle. In a study which was done on 124 specimens, the 
radial nerve branch was found to penetrate the inferolateral part of 
the brachialis muscle in 83% of the cases and its middle third in 
17% of the specimens [10]. In our study, in 84% of the cases, the 
branches entered the lower one third of the muscle, in 24% they 
entered the middle one third and in 4% they entered the upper one 
third of the muscle.

The radial nerve contributed one to three branches to the brachialis 
in 10 out of 20 specimens [13]. In our study also, the radial nerve 
branches to the brachialis was one to three in number. The variation 
in the branch number may be due to the differences in the muscle 
architecture, the number of joints which a muscle crosses, and 
the variations which are in need for the isolated control of different 
parts of a common muscle belly [13].

Linell [14], in 1921, studied the levels of the muscle innervations 
for the radial nerve with respect the lateral epicondyle as the bony 
landmark. Linell measured the ratios of the innervation distances to 
the forearm length. The muscular branches to the brachialis from 
the radial nerve arose 24 cms from the tip of the acromion. The 
forearm distance between the acromion and lateral epicondyle 
was considered as 30cms.So, the ratio of the innervation distance 
was 24/30 = 0.8. Our study has made the actual measurements 

SuMMARY And ConCluSIon 
The present study has revealed that the radial nerve invariably 
gives branches to the brachialis, which enter the muscle on the 
inferolateral border. They vary from one to three in number. The 
average length of these muscular branches is 4.4cm. They emerge 
at a distance which ranges from 4.8 to 6.2 cm from the lateral 
epicondyle.

Therefore, a thorough knowledge of the innervation of the brachialis 
and the anatomical relationship of the musculocutaneous nerve 
and the radial nerve to the brachialis is essential in the treatment of 
the fractures of the shaft of the humerus by the Thomson-Henry’s 
approach, to prevent the denervation of the muscle, for performing 
a surgery in its vicinity, for undertaking nerve repair, for performing 
motor nerve blocks [1], for the re-innervation of the brachialis 
following injury to the nerve which supplies it and for the tendon 
transfer procedure in wrist drop following radial nerve palsy.
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