[ 4 Case Report

Traumatic Partial Posterior Cord Brachial Plexus Injury in a Patient with
Aberrant Innervation of the Long Head of the Triceps by the Axillary

Nerve: Implications in Nerve Transfer Surgery

Abstract

Brachial plexus repair forms an unmet need in terms of posttraumatic rehabilitation, especially
the young population, wherein the incidence of accidents is high. This leads to decrease in the
number of functionally active years after the accident. We encountered an interesting case of
posttraumatic posterior cord injury predominantly affecting the shoulder abduction beyond 15°. An
electrodiagnostic study showed a complete lack of conduction within the axillary nerve with reduced
conduction velocity in the radial nerve. We took the patient up for the long head of the triceps
transfer to the anterior division of the axillary nerve transfer. Intraoperatively, we found that the long
head branch was originating from the axillary nerve at the point of division. As it could not be used
for neurotization, we transferred the medial head branch of the radial nerve to the axillary nerve.
The patient started to show electroclinical improvement after 3 months of the surgery. A few similar
cases have been published, as a cadaveric finding. We report this case to highlight the possibility and
need for a high clinical suspicion and also to provide a possible treatment option, in such aberrant

anatomy.
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Introduction

Traumatic brachial plexus injury (TBPI)
is an economical, functional, and
psychological burden to the society.
Recent advances in the understanding of
molecular biology and widespread use
of nerve transfer surgeries have started
to show promising results. Posttraumatic
isolated axillary nerve injury is very rare.
Usually, it is a part of the larger picture
of posterior cord injury with an additional
injury to the radial nerve. Transfer of
the long head of triceps (LHT) branch
to the anterior division of the axillary
nerve (Somsak procedure) has become a
popular procedure in improving shoulder
abduction in TBPI involving the upper
trunk. The “modified Somsak’s procedure”
where the medial head branch, rather
than the long head branch is used, is also
becoming popular of late. Through this
report, we wish to highlight the rarity
of isolated posterior cord injury as a part
of TBPI as well as the clinical implications
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of the aberrant innervation of the long
head of triceps.

Case Report
Clinical history

A 2l-year-old boy was referred to our
center 8 months after a road traffic accident.
He presented with the complaint of inability
to abduct the left shoulder from the time
of the accident. There was a displaced,
nonunited fracture of the left clavicle for
which no active intervention was suggested
at that time. The patient was able to move
the elbow, wrist, and fingers normally.

Clinical examination and investigation

At admission, there was atrophy of the
left deltoid muscle. He was able to abduct
the shoulder to around 20°-30° but not
beyond. The power at the elbow and wrist
were 4/5. Finger movements and handgrip
were intact. Deep tendon reflexes in the
left upper limb were diminished. There was
60%—-90% sensory loss in the distribution
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of left C5 dermatome.
examination was normal.

Otherwise, the neurological

Magnetic resonance imaging of the brachial plexus did
not show any evidence of pseudomeningocele. The nerve
conduction velocity (NCV) showed low amplitude in the
left musculocutaneous and left radial nerve, whereas the
amplitude over axillary and supraspinatus nerves were
nonrecordable.

Surgical treatment

The aim was to augment the shoulder abduction beyond
the initial 30°. Elbow and wrist functions were already
satisfactory (4/5) and were not considered for surgical
reinforcement. As the elbow extension was adequate, we
planned a LHT branch of the radial nerve to the anterior
division of the axillary nerve.

During the surgery, an aberrant innervation of the long
head of the triceps muscle from the axillary nerve was
noted [Figure 1]. At the same time, we could not find the
long head branch in the triangular interval, confirming the
abnormal innervation of the LHT in our patient. Therefore,
we decided to utilize the medial head branch (both the
fascicles) for neurotization and completed the anastomosis
with a combination of 9-0 sutures and fibrin glue.

Postoperatively, the patient was kept on an arm sling for
3 weeks after which passive exercises were started along
with transcutaneous electrical nerve stimulation. After
around 3 months of the surgery, the patient started to show
improvement in his shoulder abduction clinically. A similar

Modified Somsak procedure for shoulderre-
animation in brachial plexus injury

- .
Re inforcement with
tissue glue

Co-aptation with 9-0
suture

Figure 1: Intraoperative photos for modified Somsak procedure for
shoulder reanimation in brachial plexus injury showing surface marking
for surgery, preparation of nerve endings, co-optation with 9-0 suture, and
reenforcement with tissue glue
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pattern was also evident in the NCV. At 8 months follow-
up, the patient had excellent improvement in the deltoid
function and a shoulder abduction to almost 90 degree.

Discussion

Posttraumatic brachial plexus is a devastating injury.
Brachial plexus injury a part of multi-trauma in 54% of
cases and 46% have isolated brachial plexus injury after
trauma.l! These injuries may involve any part of the plexus
but tend to be more common at the level of the roots
and trunks.”! Cords of the brachial plexus lie beneath the
clavicle and predominant retroclavicular injuries lead to
the involvement of the cord. Our patient presented with
features suggesting a posterior cord injury since trauma, but
the axillary nerve did not show any improvement unlike
the other components of the posterior cord. This type of
isolated cord involvement as a part of the brachial plexus
injury is very rare.

Could clavicle fracture have led to an isolated posterior
cord injury? There are previous reports suggesting clavicle
fracture, particularly in the mid-shaft area, leading to
brachial plexus injury. All those cases had delayed
manifestations of brachial plexus stretching due to the
malunion, callus formation, etc. Although we could not
demonstrate the clavicle fracture as the cause of posterior
cord injury due to the lack of surgical exploration, we
strongly believe the fracture ends might have caused
the posterior cord injury. As the axillary division did
not improve at all, we believe the impingement was
predominantly on the fibers destined to go into the axillary
nerve, not the radial nerve.

LHT is an expendable muscle. It is due to the presence of
the other two heads of the triceps muscle, which are far
stronger elbow extensors. Therefore, the LHT branch of
the radial nerve, which arises in the axilla, is often utilized
to gain shoulder abduction in the upper trunk TBPI with a
preserved C7 root.

Advantages of using the nerve to the long head of the
triceps are

a. Sufficient in length and grafting are not needed

b. Sufficient fascicular caliber and motor fibers (45% of
the fascicular volume of the anterior axillary nerve)

c. The functional loss to the triceps in negligible

d. The function is synergistic to shoulder abduction and
external rotation, thereby facilitating postoperative
reeducation of the deltoid and teres minor muscle.l*#

Lurje et al. is a pioneer in the field of neurotization, and
triceps branches to the reinnervate axillary nerve.”! In
2003, Leechavengvongs et al. could be described that nerve
to LHT can be used for the neutralization of the axillary
nerve.'! A few authors advocated using two branches of the
radial nerve to match the caliber diameter of the axillary
nerve.!®
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In our patient, we saw that the LHT branch arose from
the axillary nerve. Hence, how common is this anatomical
variation? There are cadaveric studies reporting the
innervation of LHT through the axillary nerve.’®! In a
cadaveric study by Erhardt and Futterman, 3/22 specimens
of the brachial plexus had the same anatomical variant as
ours.[' Similarly, Aszmann et al. found a small branch of the
axillary nerve supplying the tendinous portion of the triceps
in 7/25 cadaver specimens.'! The cadaveric studies quoted
variable incidence of the anatomical variant, depending on
geographical distribution. Some series reported ulnar nerve
innervating the triceps muscles.'>"*! One must be aware
of these variations in the nerve innervations to LHT. The
LHT muscle is an embryological derivative of “dorsal
muscle mass.” The branches of posterior cord, including
axillary nerve, supply the derivatives of dorsal muscle mass.
Hence, it is possible that during the time of formation of
LHT from its mother “dorsal muscle mass,” the muscle
retained the axillary nerve supply along with. To the best
of our knowledge, ours is the first report of the anatomical
variation being encountered during the surgical procedure in
an actual patient.

Like we did, utilization of the medial head branch to
the triceps (MHT) for axillary nerve neurotization is a
well-described technique. Some people describe it as the
modified Somsak technique. The MHT has two fascicles,
and utilizing both the fascicles, one can obtain a perfect size
match with the anterior division of the axillary nerve.*!¥

Finally, could we have just carried out a simple retroclavicular
plexus exploration, the release of the nerve compression,
and open reduction with fixation of the fractured clavicle?
Retrospectively, it appears as a reasonably good option.
However, our considerations were: a time lag of 6 months
from injury, good function in the triceps and isolated axillary
nerve dysfunction for which a good surgical procedure
exists. Therefore, we chose to go ahead with nerve transfer
surgery rather than a nerve reexploration.

Conclusion

Post-traumatic isolated posterior cord injury is rare but
an associated clavicle fracture in the mid part might be
responsible for the same. Nerve transfer from the LHT/MHT
may be attempted if there is some delay since the injury.
During such surgery, clear knowledge regarding the possible
variations in the LHT innervation is necessary. The result
of nerve transfer is good. Whether plexal exploration and
neurolysis should be offered first in these cases remains a
matter of debate, but patients presenting late are perhaps
better treated using a nerve transfer surgery.
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