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Abstract

To clarify the distributional pattern of the radial nerve branches innervating
the lateral lower part of the brachial muscle, 76 Japanese cadavers (152
sides) were examined, and the number and patterns of the branches were
recorded and classified. The results showed that (1), the mean lengths from
the lateral epicondyle to the point where the radial nerve pierces through the
lateral intermuscular septum were 97.4 mm (range, 70-140 mm) and 96.7
mm (range, 65-126 mm) on the left and right sides, respectively (2), the mean
lengths between the lateral epicondyle and the points of the first twig branching
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from the radial nerve were 64.7 mm (range, 25-130 mm) and 68.9 mm (range,

40-120 mm) on the left and right sides, respectively (3) ,the mean lengths of
the branches were 16.6 mm (range, 3-37 mm) and 15.4 mm (range, from 3-80
mm) on the left and right sides, respectively, and (4) the distribution pattern on
the brachialis muscle could be divided into 4 types. These data will be useful
for clinical practice and helpful for medical students to understand double
innervation of muscles.
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nerve of the forearm were dissected (Figure 2). The lengths from the
lateral epicondyle to the point where the radial nerve pierces through

Introduction

In general, the brachial muscle is innervated by the
musculocutaneous nerve, as the muscle originates from the ventral
myogenic region [1,2]. However, it is also consented that a fine
branch from the radial nerve innervates the lateral lower part of the
muscle [2-7]. In these twigs, motor fibers also exist [8-13], and these
fibers have been shown to belong to the ventral component of the
brachial plexus, as demonstrated using the fiber analysis method [14].
Recently, the distribution patterns of the twigs innervating the muscle
were indicated and divided into three types however, the number of
cases in this previous report was very small [10]. We think, however,
as a basic date of human anatomy a certain number of the cases is
necessary and reality of the twig(s) can be grasped by the observation
of significance number of cases. Moreover, the current distribution
pattern of the twig(s) was simple, and it is impossible to explain the
variety of the twig(s). Therefore it is necessary to clarify the twig(s)
of radial nerve innervating brachial muscle. With this in mind, the
purpose of the present observation was to clarify the distribution
pattern of the twig(s) of the brachial muscle and to compare the
results with those of previous studies.

Materials and Methods

the lateral intermuscular septum, between the lateral epicondyle
and the points of the first twig branching from the radial nerve,
and of the twig(s) were examined using a digital caliper (SHINWA,
JAPAN). The number and branching patterns of the twig(s) were
identified by photography (EOS X3, CANON, JAPAN) and were
sketched. A surgical microscope (OME, Olympus, Japan) was used

Seventy-six Japanese cadavers (152 sides; age: 60-102 years) were
used for this investigation. The cadavers were fixed with 15% formalin
through the radial artery and were preserved in 50% alcohol for six
months. The cadavers were handled in compliance with the ethical
guidelines of Iwate Medical University. During the gross anatomy
course at the School of Medicine (2013 and 2014 terms) in Iwate
Medical University, the superficial tissues in the brachial and elbow
joint region were removed, and the radial nerve and lateral cutaneous

Figure 1: Sketch showing the measure points and the branching patterns of
the twig(s) innervating the brachial muscle from the radial nerve. a: One twig
is innervating the muscle, which shows no relation with the branch innervating
the brachioradialis muscle, b: two separate twigs from the radial nerve; c: two
or more twigs from the radial nerve distributing after anastomosis with each
other, d: the twig(s) were from the brachioradialis muscle and not directly from
the radial nerve. A: the point of the radial nerve exiting the lateral head of the
triceps muscle; B: the point of the twig(s) branching from the radial nerve; O:
the point of the lateral epicondyle, R: radial nerve.
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for examination of cases in which fine vessels existed on the side of
the twig(s).

Results
Lengths of the twig(s)

1. As shown in Figure 1, the mean lengths from the lateral
epicondyle to the point where the radial nerve pierces through the
lateral intermuscular septum (OA) were 97.4 mm (range, 70-140
mm) and 96.7 mm (range, 65-126 mm) on the left and rights sides,
respectively.

2. The mean lengths between the lateral epicondyle and the
points of the first twig branching from the radial nerve (Figure 1 OB)
were 64.7 mm (range, 25-130 mm) and 68.9 mm (range, 40-120 mm)
on the left and right sides, respectively.

3. The mean lengths of the main twig were 16.6 mm (range,
3-40 mm) and 15.4 mm (range, 3-80 mm) on the left and right sides,
respectively.

The number and branching pattern of the twig(s)

1. On the left side, the incidence of twigs was 66/76 cases
(86.8%), and 30/76 cases showed two or more branches (39.5%). The
incidence on the right side was 69/76 cases (90.8%), and 23/76 cases
showed two or more branches (47.4%) (Figure 2).

2. Asshown in Figure 1, the distribution pattern of the twigs
could be divided into four types: one twig only (76/152 sides; 50.0%)
(Figure la), two twigs from the radial nerve separately entering the
muscle (35/152 sides; 23.0%) (Figure 1b), two twigs from the radial
nerve merging and entering the muscle (10/152 sides; 6.6%) (Figure
Ic), and a twig from the branch innervating the brachioradialis
muscle (31/152 sides; 20.4%) (Figure 1d).

Discussion

The presence of the nerve branch described herein is already
recognized; however, there are varying reports on its incidence
(between 62% and 100%) [10,15-18,]. In the present observation,
the incidences of twig(s) were 86.8% on the left side and 90.8% on
the right side. These incidences were similar to that described by
Mahakkanukrauh (81.6%) [18]. We speculate that the cause of the
different reported incidences in the literature is related to the relatively
small number of cases in most previous studies on the topic [4,9,10].
In fact, the 100% incidence reported in one previous study may be
incorrect, and may have resulted from fine vessels being mistakenly
measured as nerve twigs. On the other hand, in the present report, we
observed a relatively high incidence of cases with two twigs; to our
knowledge, this has not been previously described in the literature. In
terms of the distribution pattern of the twig(s), three types have been
reported; however, this classification is not perfect, as the numbers
of examined cases were only 6 [5] and 13 sides [10] in the previous
studies. In the present observation, 152 sides were examined, and
based on our findings, four types of distribution patterns were
proposed. We believe that this classification is more appropriate
and can adequately classify the nerve twigs. Regarding the nature
of the nerve twig(s), it has been reported that sensory and/or motor
fibers exist in the twig(s), as determined by clinical examination and
electromyogram [2,10,16]. Herein, we focused on the relationship of

Figure 2: Photographs (X) and corresponding sketches (X') showing the
twig(s) from the radial nerve innervating the brachial muscle. A, A" and C,
C': one twig from the radial nerve is innervating the muscle (A: left; C: right);
B and B’: there are some twigs from the radial nerve to the muscle, and no
relation with the branch innervating the brachioradialis muscle is observed,
D and D' the twigs innervating the muscle originate from the radial nerve
and the branch innervating the brachioradialis muscle. B: superior part of the
brachial muscle, red asterisk: lateral lower part of the brachial muscle, Br:
brachioradialis muscle, R: radial nerve; red arrows: the twig(s) innervating
the brachial muscle, black arrows: the branch innervating the brachioradialis
muscle.

the twig(s) with the branch innervating the brachioradialis muscle.
The brachioradialis muscle is a flexor of the forearm [2], however,
it is classified as a dorsal (extensor group), as it is innervated by the
radial nerve [19]. In the present observation, the incidence of twigs
originating from the branch innervating the brachioradialis muscle
was 20.4% (31/152 sides). Because the fibers in the twigs belong to
the ventral division of the brachial plexus [14], the nerve fibers in
the branch of the brachioradialis muscle also belong to the ventral
division of the brachial plexus, and a more appropriate classification
of the brachioradialis may be a ventral muscle of the forearm.

When using a standard anterior approach to the humerus [20],
the twigs have been reported to be important [4,5]. However, the
advanced value of the mean lengths between the lateral epicondyle
and pierce point of the twig(s) and of the first twig branching from
the radial nerve has not been discussed in the literature, although
very simple measurements have been provided [5,10]. In the present
study, detailed data were offered, and we clarified that there were no
sex differences or left/right differences; accordingly, we believe that
the results will be useful for clinical practice and helpful for medical
students to better understand double innervation of muscles.

Conclusion

1. The incidences of twig(s) innervating the brachial muscle
were 86.8% and 90.8% on the left and right sides, respectively.
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2. The mean lengths between the lateral epicondyle and
piercing point of the twig(s) were 97.4 mm (left side) and 97.7 mm
(right side). The mean lengths of the first twig branching from the
radial nerve were 64.7 mm (left side) and 68.9 mm (right side).

3. Four types of innervating patterns were observed.

4.  Lastly, our results suggest that the brachioradialis muscle
could potentially be classified as a ventral (flexor group) muscle,
according to the anastomosis with the twig(s).
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