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Abstract

Purpose: To describe the case of a traumatic partial nerve palsy following an open crushing arm injury. The partial palsy was
due to the presence of radial nerve bifurcation in the proximal arm.

Methods: A 23-year-old male was involved in a motor vehicle accident, where his motorbike crushed against a steel road
divider sustaining multiple injuries in the spine, thorax, and right arm. On clinical examination, the patient presented a deep,
blunt trauma on the posterior aspect of the proximal arm and partial radial nerve palsy was diagnosed with preservation of
the brachioradialis and the extensor radialis longus muscle function. Surgical exploration was carried out.

Results: An extensible posterior approach to the arm was performed and two main radial nerve branches were found. The
lateral, more sizeable nerve, had an epineural hematoma without any distal response during intraoperative stimulation. The
medial, thinner nerve trunk was preserved and, when stimulated, elicited response from the brachioradialis.

Conclusion: We describe an uncommon variation of the radial nerve which was associated with partial palsy following blunt

force trauma. This anatomical variation should be kept in mind in cases like the one described.
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Introduction

The radial nerve originates from the ventral rami of the
spinal nerves C5 to T1 and is the largest of the 5 terminal
branches of the posterior cord entering the posterior arm
compartment through the triangular space [1,2]. It then
runs along the posterior spriral groove of the humerus
lying in close contact with the periosteum. It then descends
between the lateral and the medial triceps muscle heads,
reaching the distal third of the arm where it enters the
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anterior arm compartment penetrating the the lateral
intermuscular septum. It then runs between the brachialis
and the brachioradialis muscles splitting into the terminal
superficial and deep branches [2-4]. The radial nerve with
its muscular branches (rami musculares) supplies several
muscles in the arm and forearm, including the Triceps brachii,
Anconeus, Brachioradialis, Extensor carpi radialis longus,
and Brachialis. The deep branch of the radial nerve (dorsal or
posterior interosseous nerve) supplies all the other muscles
on the radial side and dorsal surface of the forearm [1-4].
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The radial nerve in the arm is vulnerable to direct or
indirect injury and is not uncommon in fractures of the
humeral diaphysis due to its close proximity with the humeral
shaft [1]. In a systematic review, the incidence of radial nerve
palsy in diaphyseal humerus fractures was 11.8% (532
palsies in 4517 fractures) [5]. Radial nerve palsy was more
common in middle and middle-distal parts of the shaft [5].
Herein, we report a rare case of radial nerve bifurcation
leading to peculiar partial radial nerve palsy following blunt
force trauma to the arm.

Case Report

A 23-year-old male was involved in a motor vehicle
accident, where his motorbike crushed against a steel road
divider sustaining multiple injuries in the spine, thorax, and
right arm. On clinical examination, the patient presented
a transverse deep, blunt wound on the posterior aspect of
the proximal arm (Figure 1) and partial radial nerve palsy
was diagnosed with preservation of the brachioradialis and
the extensor radialis longus muscle function. There was no
active thumb and finger extension or supination. Surgical
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exploration was carried out using an extensible posterior
approach to the arm by extending the transverse wound
proximally and distally. Using a combination of sharp and
blunt dissection, the long and the lateral heads of triceps
were separated, and the medial head of the triceps was
exposed. The radial nerve was located and followed distally.
Surprisingly, two neural branches were located, a thicker
lateral nerve branch and a thinner medial nerve branch
(Figure 2). Both neural branches had the same course distally,
piercing the lateral intermuscular septum and entering the
anterior compartment of the arm. No nerve trunk was clearly
divided but the lateral branch had an epineural hematoma,
which was evacuated using microsurgical dissection
and neurolysis was performed. The VARI-STIM III nerve
stimulator (Medtronic Inc, Jacksonville, Florida) was used
for intraoperative nerve stimulation. When the probe tip is
in direct contact with the nerve, the device can delivered 1
or 2 mA stimuli. The lateral trunk did not show any distal
response during intraoperative stimulation although the
medial, thinner nerve trunk, when stimulated, elicited motor
response from the brachioradialis.

is evident.

Figure 1: The blunt wound in the posterior aspect of the proximal right arm is shown. Extensive muscle contusion and necrosis
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Figure 2: Extensile posterior approach to the proximal right arm of the patient. The elbow is on the upper border of the
photograph. The radial nerve was explored using microsurgical technique. The radial nerve was found to be bifurcated. The
thicker lateral nerve trunk (white arrow) had an epineural hematoma, and the smaller medial trunk was intact.

Postoperatively, the surgical wound was partially closed
and finally healed following repeated surgical debridements
and application of a vacuum assisted closure system. The
function of the radial recovered fully within the next 4
months.

Discussion

The first case of radial nerve bifurcation in the arm has
been described, to the best of our knowledge. The anatomical
variation was accidentally encountered in a patient with
blunt force trauma to the arm and accompanying partial
radial nerve palsy. Knowledge of the anatomical variations of
the peripheral nerves is essential in the clinical and surgical
practice. Although anatomical variations ofthe medianand the
ulnar nerve are commonly reported, variations of the radial
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nerve are probably less common [1,6-9]. Typically, the radial
nerve bifurcates at the level of the lateral humeral epicondyle
[1,3], although in our case the bifurcation occurred directly
from the posterior cord of the brachial plexus. The radial
nerve pierces the lateral intermuscular septum, on average,
38% (29%-56%) of humeral length, proximal to the lateral
epicondyle and the posterior interosseous division occurs on
average 1 cm (-11.4 to 3.5) distal to the lateral epicondyle
[3]- In a case report, trifurcation of the radial nerve in the
radial groove was encountered in a patient with a humerus
fracture, without radial nerve palsy [8].

Radialnervepalsyisadebilitatinginjuryandisencountered
in patients with both open and closed injuries and fractures
of the humerus [1,5,7]. Open exploration is indicated in cases
where neurotmesis is suspected such as open fractures, high
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velocity gunshot wounds, penetrating injuries and injuries
associated vascular trauma. The majority of radial nerve
palsies are neurapraxic injuries and improve with observation
alone.The overall rate of radial nerve recovery in fractures of
the humeral shaft is 88.1% (921 of 1045), with spontaneous
recovery reaching 70.7% (411 of 581) in patients treated
conservatively [5]. Similarly, in another systematic review
spontaneous radial nerve palsy recovery was reported in 85%
of the cases [7]. Exploration and neurolysis during humerus
fracture management led to much higher rates of recovery
than expectant management [7].

The clinical significance of a radial nerve bifurcation is
considerable because it may explain the disparity between
clinical, imaging and electromyographic findings in cases
like the one presented. Additionally, the surgeon should be
prepared to encounter anatomic variations when he/she is
performing peripheral nerve operations.

Conclusion

We described the first case, to the best of our knowledge,
of radial nerve bifurcation in the arm. Rare anatomical
variations, such as the one described, should be considered
when the findings of the clinical examination do not coincide
with the level or the extent of an injury.
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