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Abnormal Division of Radial Nerve Encountered during 
Fixation of Fracture of Shaft of Humerus through Anterior 
Approach
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Ab s t r ac t​
Variation in the branching pattern of the posterior cord of the brachial plexus is a rare occurrence when compared with the variations in the 
branching pattern of the medial and lateral cords. Even more rarer is the variation in the branching pattern of the radial nerve. This article is a 
report of the observation made during surgical fixation of humerus shaft fracture through the anterior approach wherein radial nerve was seen 
as anterior and posterior divisions rather than a single nerve bundle. The anterior division continued as the main radial nerve and posterior 
division gave branches to the triceps muscle. An orthopedic surgeon should be aware of radial nerve divisions while exposing the humerus 
shaft and butterfly fragment for fracture fixations. Bone clamps should be applied with caution.
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In t r o d u c t i o n​
The brachial plexus is a network of nerves formed by the ventral 
rami from C5–8 and T1. The radial nerve is the continuation of 
the posterior cord in the axilla with a root value of C5, 6, 7, 8, and 
T1. Anomalies may occur with the “formation” or “branching” of 
the plexus.1,2 Anomaly in the “formation” starts from the level of 
formation (pre or post fixed3) and extends to trunks, divisions, 
and cords. An anomaly in the “branching” pattern of the cords is 
the more common than the “formation” anomaly. Arrangement 
of the terminal branches shows very little variation.1 In this report, 
a rare variation in the branching pattern of radial nerve (terminal 
branch) is reported.

Ca s e De s c r i p t i o n​
A 65-year-old man presented with a “right” middle third humerus 
shaft fracture with intact radial nerve function. He underwent plate 
fixation for this fracture via anterior approach. Surgery was carried 
out under general anesthesia. Anterior midline incision was made 
over right arm. Biceps was reflected and brachialis was split. While 
exposing the proximal and distal ends of the fracture, radial nerve 
was seen close to the distal fragment but separated by a few muscle 
fibers from triceps (Fig. 1). The dissection was carried out to identify 
the butterfly fragment. Once this fragment was dissected out and 
brought into view, the radial nerve had come into the view. The 
radial nerve was seen as “two” divisions (Fig. 2). Further dissection 
was carried out proximally and distally to trace the divisions of the 
radial nerve within the limits of the skin incision that was planned 
for plating of humerus. The anterior division of the radial nerve was 
continuing as the regular radial nerve as it was crossing the lateral 
intermuscular septum and continued distally. The posterior division 
was seen giving branches to triceps muscle at regular intervals and 
was seen entering the triceps muscle distally. Nerve stimulator with 
sterile needle (Braun—used by an anesthesiologist) was used to 
stimulate the divisions of the radial nerve and to identify the muscle 
twitching. A current of 0.2 mA at 0.1 ms stimulation was used to elicit 
muscle response. Eliciting muscle response over anterior division 

resulted in contraction of extensor muscles of forearm and that of 
posterior division resulted in the contraction of triceps muscle only. 
Surgical fixation was carried out without causing any iatrogenic 
damage to the radial nerve (Fig. 3).
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Fig. 1: Radial nerve seen during the course of dissection and 
identification of fractured  bone fragments
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Di s c u s s i o n​
Among the “formation” of cords, variations have been noted often 
in the medial and lateral cords but less often in the posterior cord.1 
Aktan et al.4 reported that posterior cord and radial nerve arose 
only from the union of posterior divisions of the inferior and middle 
trunks. Oluyemi5 reported that brachial plexus was noted with two 
cords (medial and lateral) and three abnormal communications. A 
branch from the posterior aspect of the medial cord divided into 
the radial and axillary nerves.

While considering the “branching pattern” of the cords, 
variations have been reported to a greater extent in lateral and 
medial cords rather than in the posterior cord.6 Ebenezer and 
Rathinam7 and Bertha et al.8 reported that the posterior cord was 
found to be divided into upper and lower divisions by an axillary 
arch and a common arterial trunk from the third part of the 
axillary artery. The upper-division of the posterior cord gave rise 
to the axillary nerve and the radial nerve. The lower division of the 
posterior cord gave rise to the upper and lower subscapular nerves 
and thoracodorsal nerve. Kuwar and Bilodi9 and Bhat10 reported that 
radial nerve arose as two roots from the posterior cord of brachial 
plexus. One of the roots was passing posterior to the subscapular 
artery and the other root anterior. Further down both the roots 
united to form the trunk of the radial nerve. Honma et al.11 reported 
that an aberrant axillary artery was found to penetrate the radial 
nerve from deep to superficial during its course. Muthoka et al.12 
studied branching pattern of posterior cords in Kenyan population. 
He reported that only 10% showed classical branching pattern and 
formation of radial nerve from posterior cord or radial nerve itself 
did not show any variation.

Jamuna13 reported that the radial nerve originating from the 
posterior cord was found splitting into anterior and posterior 
divisions. Both the divisions had their course in the radial groove 
and the posterior division was giving off the branches which are 
expected to have origin from the main radial nerve. The anterior 
division continued as the main radial nerve in the radial groove and 
had a usual course in the rest of the upper limb.

In the current case report, radial nerve divisions were similar 
to the case report by Jamuna.13 The essential feature to be noted is 
that “all” the variations that have been described in the above said 
literature has been observed in “cadaveric dissections”. The current 
case report is the “only” report of abnormal radial nerve division in 

“routine orthopedic surgical procedure”. Orthopedic surgeon has 
to be aware of radial nerve divisions while exposing humerus shaft 
for fixations. Bone clamps should be applied with caution making 
sure that radial nerve, particularly when it has two divisions, does 
not get caught in-between the bone and the clamp.
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Fig. 2: Anterior and posterior divisions of radial  nerve during dissection 
for butterfly fragment

Fig. 3: Anterior and posterior divisions of radial nerve at the end of 
fracture fixation




