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Abstract

Rucksack palsy is an uncommon injury presumably caused by prolonged traction of the straps of a backpack on
the brachial plexus. We present a patient with painless weakness and loss of sensation in her arm. Familiarity with
the differential diagnosis of insidious, painless shoulder weakness is essential in managing patients with rucksack
palsy. These patients should be treated expectantly and monitored closely.
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Introduction

Rucksack palsy is an uncommon injury presumably caused by
prolonged traction with the straps of a pack on the brachial plexus. We
demonstrate a case of upper brachial plexus palsy caused by carrying a
heavy rucksack.

Case Report

A 14-year-old schoolgirl presented to the fracture clinic
complaining of painless weakness in her arm and loss of feeling. This
was after an expedition ‘test’ in preparation for a trekking tour. During
the exercise, she was carrying a heavy rucksack, loaded with extra
weights.

The upper limb neurological examination demonstrated dysesthesia
at the C5 and C6 dermatomes. Her muscle power was normal in
trapezius, pectoralis major, triceps, wrist extensor, wrist flexors,
interossei and the deltoid.

She did have weakness in the supraspinatus, with Medical Research
Council (MRC) grade 4, and MRC grade 2 for subscapularis,
infraspinatus and biceps brachia. It is likely that these symptoms
resulted from a mechanical injury causing neurapraxia to the upper
trunk of the brachial plexus. She was advised against carrying a
rucksack on the affected shoulder but encouraged to mobilize the
shoulder [1].

A nerve conduction study (NCS) was performed 4 weeks post injury
and the result confirmed an upper plexus lesion. Electromyogram
(EMQG) also showed denervated biceps, brachioradial is, supinator, and
extensor carpi radialis longus. She was reviewed 4 weeks post NCS and
she continued to recover with improvement of her subscapularis,
infraspinatus and biceps brachia to MRC grade 4 [2].

Discussion

Rucksack palsy is more commonly reported in military personnel
during training. The incidence is around 53.7 per 100,000 recruits per
year, as reported by the Military Medicine, Finnish Defense Forces [3].

The brachial plexus is protected against mild traction injury by the
plexiform pattern and the connective tissue surrounding the nerve
fibers, which dissipates any applied force. With prolonged carrying of a
heavy pack, the anterior shoulder straps constantly pull the shoulders
posteriorly. As a result of extension with added adduction of the arm,
the action puts the upper trunks of the brachial plexus at greater risk of
traction injury [2].

Clinically rucksack palsy presents as a unilateral lesion. They
present with weakness, sometimes with atrophy, dysesthesia and
sensory loss [1]. Pain is rarely present. It commonly involves the upper
trunk of the brachial plexus but mononeuropathies including spinal
accessory, axillary and long thoracic nerve neuropathies can also occur

(4].

Improvement in rucksack design by using a frame and hip belt has
been demonstrated to reduce the incidence of rucksack palsy. The
prognosis is good with 90% recovery rate within 3 months due to re-
myelination of the nerve fibers.

Differential diagnoses include thoracic outlet syndrome, brachial
plexus neuritis, rotator cuff tear and cervical radiculopathy. The latter 3
problems usually present with pain [5].

Conclusion

Familiarity with the presentation of insidious onset of painless
shoulder weakness aids in managing patients with rucksack palsy.
These patients should be treated expectantly and monitored closely.
Appropriate and timely referrals to an orthopedic surgeon should also
be considered at the earliest stage.
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