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ABSTRACT

Background: Though the supply to the human brachialis muscle by radial nerve has been investigated by many
authors in past, but there is no consistency in these reports. The aim of the present study was to record the
anatomical variations in radial nerve supply to the brachialis muscle.

Materials and Methods: The material of the study consisted of 62 superior extremities obtained from dissection
laboratory of department of anatomy, Medical College Baroda (Gujarat). All these extremities belonged to adult
cadavers of known sex.

Human brachialis muscle was identified with its proximal and distal attachment. The radial nerve branch
innervating to brachialis was identified and parameters like presence or absence of radial nerve branch
innervating to brachialis; number of branches; its length; site of emergence and its distance from lateral epicondyle
and site of entry into brachialis were noted.

Result: Brachialis muscle was innervated by a branch from radial nerve in 87.09% of cases. Varying number of
radial nerve branches (1 to 3) innervated the brachialis muscle. Most of these branches (91.93%) entered the
lower one third of the muscle. The average length of these muscular branches was 9.17mm. The average distance
from the site of emergence to the lateral epicondyle of humerus was 6.54 cm.

Conclusion: Significant variations in supply of brachialis muscle were recorded. These variations are of clinical
importance for surgeons, orthopaedicians and anaesthetists.
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Radial nerve pierces the lateral intermuscular

INTRODUCTION septum, 5 cm below deltoid tuberosity, to enter

The musculocutaneous nerve (C5 and 6) supply
the motor fibers to the brachialis muscle. The
radial nerve is proprioceptive (C7) to a small
lateral part of the muscle. It is the only pure
flexor, producing the greatest amount of flexion
force [1-3] therefore brachialis is often called
work-horse of the elbow joint [4].
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the anterior compartment of arm on its lateral
aspect [5,6]. Here, the lateral part of brachialis
is most often supplied by the radial nerve [7].
Our aim of study was to find out anatomical
variations in the origin & course of radial nerve
supplying to the brachialis muscle and to corre-
late these variations with clinical importance.
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MATERIALS AND METHODS

The material of the study consisted of 62 supe-
rior extremities obtained from dissection labo-
ratory of department of anatomy, Medical Col-
lege Baroda (Gujarat). All these extremities be-
longed to adult cadavers of known sex belong-
ing to Gujarat region.

The brachialis muscle was exposed by routine
dissection method [8]. The radial nerve was ex-
posed in lower 1/3 of anterior aspect of arm
(i.e., from the point where it pierces the lateral
inter-muscular septum up to the point where it
lies on anterior aspect of lateral epicondyle of
humerus). Branch(es) of radial nerve supplying
to the brachialis were exposed.

The following data were recorded for both the
sides-

- The presence or absence of the muscular
branches of the radial nerve to the brachialis
muscle.

- The number of muscular branches of the radial
nerve to the brachialis muscle

- The site of entry of the muscular branches of
the radial nerve to the brachialis muscle (i.e.,
whetherin the upper one third, middle one third
or the lower one third of the muscle).

- The length of the muscular branches of the ra-
dial nerve to the brachialis muscle

- The distance of the muscular branches from
their site of origin to the lateral epicondyle,

Digital Vernier calipers of 0.02 MM accuracy
was used for linear measurements. Data were
tabulated and analyzed statistically.

RESULTS

In the present study the radial nerve branch to
brachialis muscle was found to present in 54
upper limbs and absent in 8 limbs (Fig. 1).

The number of branches from radial nerve to
brachialis muscle were found to present as un-
der: 1 branchin 24 limbs, 2 branchesin 17 limbs
and 3 Branches in 13 limbs (Fig. 2).

The site of entry of the radial nerve branches
into the brachialis was found in its upper 1/3 in
12 limbs; in middle 1/3 in 27 limbs and in lower
1/3 in 57 limbs (Fig. 3).

The length of the muscular branches (from
radial nerve to its entry in brachialis muscle)
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varied. The mean length of the first (upper
branch) was 9.92mm +6.30, second was 9.04mm
+ 7.08 and the third was 8.55mm * 2.80. The
average length of these muscular branches was
9.17mm. (Table 1).

Table 1: Number of muscular branches and their length
inmm.

Variable N.umber of Range of length | Mean of length | SD
limbs (N)

First Branch 54 2.03t034.24 9.92mm 6.3

Second Branch 30 1.70 to 40.64 9.04 mm 7.08

Third Branch 13 4.0t013.03 8.55 mm 2.8

The distance from the site of emergence of the
muscular branches to the lateral epicondyle of
humerus is presented in (Table 2).

Table 2: Number of muscular branches and their dis-
tance from the site of emergence to the lateral epicondyle
incm.

Variable N Range Mean SD
First Branch 54 25t0165 | 824cm | 3.33
Second Branch | 30 3.5t0119 | 6.55cm | 235
Third Branch 13 | 25t011.17 | 4.84cm 23

Fig. 1: Showing presence or absence of radial nerve
branch innervating to Brachialis muscle.
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Brachialis
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Fig. 1

Fig. 2: Graph showing number of branches from radial
nerve to brachialis muscle.
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Fig. 3: Graph showing site of entry of the radial nerve
branches into the Brachialis.
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Fig. 4: Photograph showing two muscular branches from
radial nerve of left limb entering lower one third of
brachialis muscle.
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Fig. 5: Three muscular branches from radial nerve of
right limb entering to brachialis muscle.
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DISCUSSION

The implications of variations in nerve to
human brachialis muscles may be important for
academic and clinical purposes.

The dual nerve supply of the brachialis (by
musculocutaneous and radial) can be explained
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on the basis of its embryological development.
With the elongation of the limb buds, the muscle
tissue splits into the flexor and the extensor
components which are innervated by
corresponding spinal segments. 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 branches, whereas the ulnar and the
median nerves which supply the flexor muscu-
lature are formed by a combination of the
ventral branches. 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. The double
nerve supply of the brachialis by the musculo-
cutaneous 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.

The branch of radial nerve which innervated the
brachialis muscle is considered to be proprio-
ceptive. The brachialis muscle contains a large
number of mechanoreceptors and thus, coupled
with its innervation pattern, it plays a key role
in the kinaesthetic awareness and the proprio-
ception concerning the elbow [9]. The innerva-
tions of a specific muscle is probably regulated
by cues produced by the muscle itself. Once the
motor fibres have found their target muscles,
the sensory fibres grow along the motor axons
and innervate the sensory end organs in the
limbs [10].

As reported by many workers in various popula-
tions, the radial nerve supply to the brachialis
muscle may remain absent in a significant
proportion of cases. Table 3 indicates the inci-
dence of radial nerve innervations in various
populations. Our findings (87.09% cases) are
not much different as compared with other work-
ers (Table 3).

Usually a single branch from radial nerve inner-
vates to brachialis muscle, however innervations
by two to three branches are not uncommon.
Mahakkanukrauh P, Somsarp V'l observed only
one muscular branch in 100% specimens. This
is in marked contrast to our study (Fig. 2).
The variation in the branch number may be due
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Table 3: Comparison of data obtained by previous studies with that of present.

Sr. No. Various Parameters Prevalence (%) Quoting Author
81.6 Mahakkanukrauh P, Somsarp V[11]
67 Blackburn SC et al[12]
72.14 Prakash | et al[13]
1 Radial Nerve Branch to Brachialis Muscle. 88 Srimathi T, Umapathy Sembian[14]
70 Shalini Chaudhary, Sarvesh, Rimpi Gupta[15]
87.09 Present study

U1/3-0, M1/3-17 L1/3-83
U1/3-0, M1/3-34.29, L1/3-

65.71
2 Site of Entry of Radial Nerve Branch To | U1/3-0, M1/3-34.29, L1/3-
Brachialis Muscle. 65.71

U1/3-4, M1/3-24, L1/3-84
U1/3-19.35, M1/3-43.54,

Mahakkanukrauh P, Somsarp V [11]
Frazer EA et al[16]
Prakash | et al[13]

Srimathi T, Umapathy Sembian[14]

L1/3-91.93

Present study

to the differences in the muscle’s architecture,
the number of joints which a muscle crosses,
and the variations which are in need for the iso-
lated control of different parts of a common
muscle belly.

Almost all the authors (Mahakkanukrauh P,
Somsarp V[11], Frazer EA et al.[16], Prakash et
al.[13], Srimathi T, Umapathy Sembian[14]) have
indicated that in large proportion of cases the
site of entry of the radial nerve branches into
the brachialis muscle was in its lower one-third
(Table 3)

The length of the muscular branches varied in
thefirst, second and the third branches from the
radial nerve. Srimathi T, Umapathy Sembian.[14]
in his study the radial nerve into brachialis
muscle the average length of these muscular
branches is 4.4cm. In present study, the aver-
age length of these muscular branches is
9.17mm. The results of Bacakoglu A K et al.[17]
were similar to our study.

The average distance from the site of emergence
of the muscular branches to the lateral
epicondyle, as recorded by Many other workers
(Srimathi T, Umapathy Sembian.[14], Linell
EA.[18], Guse TR, Ostrum R. F.[19] and Carlan
D, Pratt J, Patterson JM, Weiland AJ, Boyer Ml,
Gelberman RH.[20] ). Their measurements were
not much different from the measurement
obtained by present study (6.54cms).

Itis quite evident that a thorough knowledge of
the innervation of the brachialis and the
anatomical relationship of the radial nerve to
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the brachialis are essential in the treatment of
the fractures of the shaft of the humerus
(supraepicondylar fracture), for performing
surgery in its vicinity and for performing motor
nerve blocks[3].

CONCLUSION

Various data in relation to the radial nerve
supply of brachialis muscle were obtained for
Gujarat population. In a large proportion of limbs
radial nerve was innervating brachialis muscle.
Most of these branches were supplying
brachialis in its lower 1/3™ part. The average
distance of this branch was 6.54 cm from
lateral epicondyle.

These data from cadavers of Gujarat region will
be of use to anesthetists, orthopedic and
general surgeons in treating the supracondylar
fractures of humerus, nerve block and surgery
in the vicinity of elbow region.
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