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Abstract
INTRODUCTION/BACKGROUND: The diagnosis of brachial plexitis is based on history and clinical
�ndings, supported by needle EMG and MRI. MR neurography can detect focal and multifocal
in�ammation within nerve.

OBJECTIVE: To determine if MR neurography allows objective data mirroring clinical improvement in
brachial plexitis.

CASE REPORT: A 39-year-old man developed sudden onset pain in his left shoulder after a mild infection,
which intensi�ed over 3-4 days. Weakness followed, being unable to lift his left arm above the level of his
shoulder. There were no sensory symptoms. There was a remote history of Bell’s palsy, but no relevant
family history. Initial examination showed weakness of the left deltoid and infraspinatus (2/4). Re�exes
were present. Needle EMG/NCSs showed left C5 radiculopathy, primarily involving the anterior ramus
division with severe denervation of C5-innervated muscles, then progressive reinnervation of the C5
muscles through axonal regeneration. A left brachial plexus MR neurography with gadolinium showed an
enlarged hyperintensity in the C5 nerve root at the level of the interscalene triangle with a denervation
pattern edema of regional muscles. The patient was treated with IVIg. Ten months after onset, strength of
all muscles is normal, although there is decreased muscle bulk in his deltoid and pectoral muscles. Serial
MRIs show progressively decreasing nerve root hyperintensity and size in the post foraminal nerve root.
The last MRI and needle EMG/NCSs were normal, correlating with the clinical syndrome.

SUMMARY/CONCLUSION: MR neurography of the brachial plexus may be important in diagnosis and
prognosis in patients with brachial plexitis.

Introduction
The signature presentation of neuralgic amyotrophy (NA), eponymously Parsonage-Turner syndrome
(PTS), is sudden onset upper arm pain and sensory disturbance escalating over a few hours and
improving over 2-3 weeks.      Severe weakness in the distribution of one or more upper extremity nerve
distributions following this pain prodrome then ensues.3

Intrinsic constrictions of extraplexal nerves have been recognized in NA patients on high-resolution
magnetic resonance neurography (MRN) and ultrasound (US).4,5-7 Here, we describe an unusual
intraplexal constriction of the extraforaminal C5 nerve root with near-complete resolution documented by
MRN and coinciding with clinical and electrodiagnostic (EDX) improvement.

Case Report
A 39 year-old man developed severe pain in the left shoulder with subsequent inability to abduct the arm
above shoulder level. His past medical history included Bell’s palsy 7 years prior, which resolved with
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corticosteroids, but was complicated by osteonecrosis of both femoral heads requiring resurfacing hip
arthroplasties.

Neurological exam 20 days after symptom onset revealed MRC grade 2/5 weakness in left shoulder
abduction, 3/5 in left shoulder external rotation, 4/5 in left elbow �exion, and 5/5 in all other muscles.
Sensation was decreased within the left C5 dermatome. Recruitment patterns on electromyography 20
days after symptom onset were discrete in the left deltoid, rhomboids, supraspinatus and infraspinatus,
and decreased in the biceps. Left C5-6 paraspinals were normal.

Cervical spine MRI 21 days after symptom onset was normal. Same-day brachial plexus MR neurography
demonstrated a 1.5 cm long severe constriction of the extraforaminal C5 nerve root within the
interscalene triangle, 3 cm distal to the C4-5 foramen, with associated T2 signal hyperintensity of the
nerve root. Denervation edema pattern of the infraspinatus, supraspinatus and deltoid muscles was
noted.

The patient was diagnosed with NA and treated with intravenous immunoglobulin (IVIg) approximately
one month after presentation. Improvement in strength was noted following the initial IVIg infusion
(2g/kg over 5 days) and continued as a dose of 1g/kg every 3 weeks.

Approximately 3 months after symptom onset, physical exam demonstrated improved strength with 3/5
in left shoulder abduction and external rotation. EMG showed improved motor unit recruitment in affected
muscles, most notably in the supraspinatus. Brachial plexus MR neurography also 3 months after
presentation demonstrated decreased severity but persistent constriction of the C5 nerve root.
Quantitative measurement of constriction severity was not made on MRI due to spatial resolution
limitations, but US at the same time measured a constriction ratio (CR) of 0.46 (CR = (diameter of
proximal swollen area – diameter of constricted area) / diameter of proximal swollen area).8

At six months, there was continued strength increase and motor unit recruitment by EMG in all previously
affected muscles. Repeat MR neurography demonstrated only minimal, residual constriction of the C5
nerve root and US documented a smaller CR of 0.15. Due to improvement, IVIG treatment was stopped.

EMG at 1-year showed full re-innervation of the supraspinatus, infraspinatus, biceps, and posterior deltoid
head with motor unit maturation and with mild residual denervation in the middle and anterior deltoid
heads.

Discussion
To our knowledge, this is the �rst report documenting a C5 nerve root constriction that improved clinically
and radiographically following medical intervention in NA. Though the signi�cance of nerve constrictions
has not been fully elucidated, they appear speci�c for NA.7, 9-11 This case is unusual, as constrictions
typically involve extraplexal nerves with the plexus proper appearing normal.7, 9-13
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The successful use of IVIg in NA (sometimes combined with IV steroids) although not yet studied in a
randomized, prospective fashion, has been reported1,3-6,14,15 and may be more effective early in the
disease course.3,6 In our patient, IVIg therapy began early with rapid resolution of symptoms, although
this may can be due to IVIg or disease natural history. As we demonstrated decreased constriction
following IVIg, further investigation should be performed on the role of constrictions in NA disease onset,
symptomatology, and recovery. More precise measures characterizing and describing nerve enlargement
and constrictions to allow meaningful and reproducible change over time is a topic of future
investigation.
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Figure 1

MRI Brachial Plexus
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Figure 2

Ultrasound Brachial Plexus at 3 months and 6 months after symptom onset.


