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ABSTRACT

The formation and distribution of the brachial plexus is a source of great

anatomical variability. This case report details the anatomical variants discovered
in the posterior cord of the brachial plexus in a routine cadaveric dissection at the
University of Melbourne, Australia. Similar findings in the literature are reviewed
and the clinical significance of these findings is discussed.
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INTRODUCTION

he brachial plexus is the neural network that supplies motor and sensory

innervation to the upper limb. It is typically composed of anterior rami
from C5 to T1 spinal segments, which subsequently unite to form superior,
middle and inferior trunks. These trunks divide and reunite to form cords
surrounding the axillary artery, which terminate in branches of the plexus.

The posterior cord is classically described as a union of the posterior divisions
from the superior, middle and inferior trunks of the brachial plexus, with
fibres from all five spinal segments. The upper subscapular, thoracodorsal
and lower subscapular nerves propagate from the cord prior to the axillary
and radial nerves forming terminal branches.

Variability in the brachial plexus is frequently reported in the literature. It is
important for clinicians to be aware of possible variations when considering
injuries or disease of the upper limb. In this study, a series of variations
in the formation of the posterior cord and its branches is reported, with a
discussion of the clinical implications.

CASE REPORT

This study focuses on the dissected left brachial plexus of an embalmed
84 year-old Caucasian male, conducted at the University of Melbourne in
Australia. An anterior approach to the neck, pectoral girdle, axilla, and
upper limb was used to expose each of the components of the brachial
plexus. The pectoralis muscles were reflected to allow greater exposure in
the axilla. Several anatomical variations were discovered along the brachial
plexus, with the scope of this report regarding those involving the formation
and branches of the posterior cord.

Our cadaveric specimen’s left brachial plexus was formed by the ventral rami
of C5 to T1 nerve roots. The C5 and C6 nerve roots united and immediately
divided into anterior and posterior divisions; rendering the superior trunk
no more than a junctional point. The suprascapular nerve was found to
branch from this junction. (Variation 1) (Figure 1).

The upper subscapular nerve arose from the posterior division of the
superior trunk, prior to the formation of the posterior cord (Variation 2).

A variant nerve, combining the lower subscapular and axillary nerves was
the first branch from the posterior cord. It sent branches to innervate
subscapularis and teres major prior to innervating teres minor and the
deltoid muscle (Variation 3).

The posterior cord terminated with the thoracodorsal and radial nerves
(Variation 4) (Figure 2).

DISCUSSION

We conducted a search using PubMed, Cochrane Library and Ovid Medline
to assess for precedence in these variations individually, as a whole and of
other posterior cord variations. The individual variations that were searched
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Figure 2) Variation 2-Upper subscapular nerve (in white) arising from posterior division
of C5-C6 (green); Variation 3-Axillary nerve (blue) arising immediately at commencement
of posterior cord (black); Variation 4-Thoracodorsal nerve (orange) arising from posterior
cord (black) distal to axillary nerve
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TABLE 1
Individually posterior cord variations different database

Database Search Terms Results

Cochrane Library Brachial plexus variation 12 studies matched

Ovid Medline 1088 studies matched

Posterior cord variation

PubMed Brachial plexus variation 487 studies matched

for include; the lack of a superior trunk, branches arising from posterior
divisions, a high branching axillary nerve and an axillary nerve innervating
other muscles. The search terms and results are outlined in Table 1.

Of the 1,587 matches, after accounting for duplicates and screening abstracts,
fifteen full studies were accessed. Studies ranged from single case reports to
larger observational studies.

Rastogi et al (1) conducted a cadaveric study of the bilateral upper limbs
of 37 bodies in India and found many similar variations. They found that
in 16.2% of cases, no superior trunk was formed, similar to that described
in our case report. While they report that the upper and lower subscapular
nerves were normal in all 74 limbs, 10.8% of cases had a high branching
axillary nerve from the posterior division of the superior trunk. The axillary
nerve carried the thoracodorsal nerve in 22.9% of cases. Fazan et al (2),
Muthoka et al (3) also described the thoracodorsal nerve arising from the
axillary nerve, with an incidence of 13% and 10.3% respectively.

Another Indian study by Chaudhary et al (4), studied the bilateral upper
limbs of 30 bodies. While 86.67% of specimens exhibited the classically
described plexus, 13.33% had very similar variations to those described
above. The upper subscapular nerve, thoracodorsal nerve and axillary nerve
were found to arise from the posterior division of the superior trunk in
8.33%, 3.33% and 1.66% specimens respectively. The lower subscapular
nerve was found to arise from the axillary nerve in 3.33%, while no reports
in the literature describe a lower subscapular nerve arising from the posterior
division of the superior trunk itself.

Fazan et al (2), Kerr (5), found the upper subscapular nerve arose from the
posterior division of the superior trunk in 25.4% and 59% of brachial plexus
dissections respectively.

There is pattern to the variations exhibited by our own case report and those
found in the literature. A number of muscles around the shoulder girdle are
innervated by C5 and C6 ventral rami only; the deltoid, subscapularis and
teres muscles. It appears to be common for these muscles to be innervated
by nerves arising from the posterior division of the superior trunk as a result,
or by a combination nerve (typically axillary) that gives branches to some or
all of these muscles.

50

Descriptions in the literature of the thoracodorsal nerve arising from
either the posterior division of the superior trunk, or the axillary nerve are
not so easily explained. It does demonstrate that during injury to larger
nerves such as the axillary, clinicians should not only examine the typical
innervated musculature (i.e., deltoid), but all surrounding musculature,
accounting for the possibility of variable innervation. This would be
particularly important in traction injuries of the axillary nerve following
glenohumeral dislocations considering possible subscapular nerve
involvement, adding a muscular component (injury to subscapularis) to
predisposing recurrent dislocations.

Unfortunately no study quantified the frequency of these abnormalities
appearing in combination, as discovered in our case report. This is an
important area for further research; as it would assist in understanding
how these variations are formed and what variations should be expected in
combination.

CONCLUSION

Given the high frequency of brachial plexus variability described in the
literature, clinicians should not only be aware of possible variations, but
also expect to encounter them. This case study and similar cases reported
demonstrate some of the possible variations of the posterior cord and their
frequency. These variations demonstrate the importance of examining all
muscles following upper limb injuries, rather than only the muscles classically
described to be innervated by any given terminal branch. An area for further
research is the identification and quantification of variations appearing in
combination.
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