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Goal

n Understand Parsonage-Turner syndrome
¨Symptoms
¨Diagnosis
¨Management
¨Outcome
¨Pathophysiology
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Outline

n Definition of syndrome
n Symptoms
n Clinical findings
n ENMG
n Imaging
n Etiology
n Treatment
n Prognosis
n Cases
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n Maurice John Parsonage
¨ 1915 - 2009
¨ Neurologist

n Epilepsy, EEG

n John William Aldren Turner
¨ 1911-1980
¨ Neurologist
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Precipitating causes
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Lancet 1957;273(6988):209-12
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Terminology
n Neuralgic amyotrophy

¨ Most commonly used term today
¨ 5% do not have pain
¨ Purely sensory nerves may be affected

n Plexus neuritis
¨ Traditionally used previously
¨ Affects also other structures

n Multifocal multifascicular inflammatory and constrictive brachial neuritis
¨ Often very focal, limited to a few fascicles of a nerve
¨ Fascicular entrapment (Vastamäki)

n Wartenberg’s migrant sensory neuritis
¨ Purely sensory neuropathy

n Parsonage – Turner syndrome
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Classical PTS - Symptoms
n Acute onset with pain
n 95% onset with severe pain

n Often onset at night
n Initial pain usually a few weeks (1 day - 2 months)

¨5% 24 hours
¨10% > 2 months

n Pain is constant, not related to position
n Pain is often not in the same region as the neurological deficit
n Neurologic deficits become evident some time after onset of pain

¨Weakness of muscles innervated by affected nerve 

¨Sensory abnormalities
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Atypical PTS

n No pain
¨5% without pain

n Onset with paresis followed by pain
¨5 %
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Affected nerves
n Spinal nerves (nerve roots)
n Plexus brachialis

¨ Any part may be affected
n Nerves in the arm

¨ Anterior interosseus nerve
¨ Posterior interosseus nerve
¨ Lateral cutaneous of the forearm
¨ Radial nerve sensory branch
¨ Individual palmar digital nerves

n Individual distal nerve branches
¨ Individual muscles
¨ Sensory branches
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Affected nerves
n Cervical plexus

¨ Phrenic nerve (10%)
n Cranial nerves

¨ IX (Glossopharyngeal nerve)
¨ X (Vagus nerve or its branches)
¨ XI (Accessory nerve)
¨ XII (Hypoglossal nerve)
¨ VII Facial nerve (Bell’s palsy?)

n Individual leg nerves  - sometimes, not often
¨ Lumbar plexus
¨ Proximal leg nerves
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PTS distribution

n Mononeuropathies
n Often multiple mononeuropathies

¨Lesions appear sequentially at different times

n Unilateral 75%
n Bilateral 25%
n Dominant > non-dominant arm
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Van Alfen. Nat Rev Neurol 2011;7:315-322
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PTS incidence: PLOS ONE 2015; May:1-9

Incidence in primary care 1/1000/year
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PTS age and gender

n Children and adults
¨Range 0 - 90 years
¨Mean age of onset 40 years

n 10% have a family history
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PTS constitutional risk factors
n Lean > obese
n Male : female = 2:1

European Journal of Neurology 2020, 27: 529–535
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Recurrence

n 20% one recurrence
n 5 % two recurrences
n 4 % three recurrences
n 1 % four or more recurrences

Van Alfen N, van Engelen BGM. The clinical spectrum of neuralgic amyotrophy in 246 cases. Brain 2006;129:438-450

30% will recur!
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Antecedent events to PTS
n Infection

¨ 10% have hepatitis E, Coxacie A2, Influenza
¨ Covid 19 not more prone than other virus infections

n Surgery
n Childbirth
n Unusual physical activity

n Vaccination 
¨ Covid 19 vaccines not more prone than other vaccines

n Trauma
n No identified antecedent event 30-40%
n May start within hours of antecedent events

n Onset usually within 2 weeks of predisposing event
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Nerve biopsy findings

n Epineural perivascular mononuclear T-cell infiltration
n Active multifocal axonal degeneration without blood vessel wall 

inflammation or necrosis
n Perineural thickening 
n ?? T-Cell mediated and/or B-Cell mediated(Postinfectious nature)
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Pathophysiology of PTS

n Immune triggers
n Genetic predisposition

¨ Hereditary neuralgic amyotrophy (HNA – SEPT9 mutation)
¨ Other yet unknown mutations
¨ Tendency for recurrent episodes

n Mechanical factors
¨ Lesions often around joints
¨ Preceding repetitive physical activity, dominant arm > non dominant arm

n Organ specific immune mediated disorder
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Nerves with edema
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Hour glass constriction
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Entwinement/torsion

Ultrasound Intraoperative
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N.interosseus anterior

Sobotta: Atlas of humanAnatomy
Urban & Schwarzenberg
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M.flexor pollicis longus

M.flexor digitorum profundus dig 2-3

M.pronator quadratus

N.interosseus anterior
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N.anterior interosseus

n Severe pain in the forearm
¨ 2 days to 2 months

n Distal phalanx of thumb and forefinger flexion weak
n Variable recovery
n Parsonage Turner syndrome (neuralgic amyotrophy)
n Anterior interosseus syndrome not an entrapment
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Anterior interosseus neuropathy

Pham et al. Anterior interosseous nerve syndrome. Neurology® 2014;82:598–606
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Anterior interosseus neuropathy

Pham et al. Anterior interosseous nerve syndrome. Neurology® 2014;82:598–606
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Radial nerve

Posterior interosseus nerve
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Posterior interosseous nerve fascicular lesion

T2-weighted turbo
spin echo
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Somatotopic findings
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N.thoracicus longus

n Winging of the scapula
n Difficulty of abduction of the arm above the shoulder
n Slow recovery

¨axonal reinnervation starts at 6-8 months after onset
¨ recovery completed at two years after onset
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N.thoracicus longus
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M.serratus anterior

Innervation: N.thoracicus longus
Myotomes: C5-7
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M.serratus anterior
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Long thoracic nerve neuropathy on the right side
9/2009, onset after childbirth 7/2009
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Long thoracic nerve neuropathy on the right side
9/2009, onset after childbirth 7/2009
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Suprascapular nerve

52

N.suprascapularis

n Shoulder pain
n Weak upper arm outward rotation
n Weak shoulder abduction
n Atrophy of m.infraspinatus and m.supraspinatus
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Suprascapular neuropathy

n 4 % of patients with shoulder pain
n Trauma
n Parsonage-Turner syndrome

54

Hereditary neuralgic amyotrophy
HNA
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Hereditary neuralgic amyotrophy (HNA)

¨Genetically heterogeneous
¨One form linked to chromosome 17q24

n Gene codes septin 9 (SEPT9)
n Septins are implicated in the formation of the cytosceleton, cell division 

and tumorgenesis
n Missense mutations

n Intragenic duplications

¨Autosomal dominant inheritance
¨Variable penetrance
¨Onset often in early childhood
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Pedigree of own HNA family
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HNA - Clinical features

n Onset usually in second to third decades
n Sometimes in the first decade
n Painful episodes of local nerve lesions
n Pain lasting a few days to a few weeks
n Often satisfactory recovery
n Repeated or severe attacks leave residual symptoms
n Penetrance high - 80%
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EMG findings in HNA

n In unaffected parts normal EMG and neurography
n Abnormalities only in affected nerves
n Different from HNPP (hereditary liability to pressure palsies)
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Diagnosis
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Diagnosis

n Clinical picture
n Symptoms
n Laboratory tests
n Imaging
n ENMG
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Laboratory tests

n SR, CRP normal
n Autoimmune antibodies normal
n Spinal fluid

¨ Sometimes elevated proteins or lymphocyte counts

n If risk factors present
¨ Borrelia
¨ HIV

62
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EMG

n Optimal timing 3 weeks following onset
¨ Denervation in muscles is seen > 2-3 weeks from onset

n Many clinical neurophysiologists do US
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Imaging
n MRI of the plexus 

¨ Abnormalities often seen after 2-4 weeks
¨ T2-weighted Dixon fat suppression/inversion recovery sequences, multiple planes
¨ Intravenous gadolinium contrast at the discretion of the radiologist.

n Ultrasound
¨ 6-18 MHz linear transducer
¨ Very good in experienced hands

n Imaging not only the affected nerve, but also the parent nerve
n Choice of imaging method depends on availability/experience
n MRI better in deeply located nerves 

64

Muscle & Nerve. 2022;66:709–714

n US/MRI showed oedema or hourglass constriction (HGC) in 90% 
within one month

n Earliest change with US in 12 hours with MRI 8 days
n HGC 4 patients in 1 week, 8 in 2 weeks, 5 within 3 weeks, 12 

within 4 weeks

65

Muscle Nerve 56: 1054–1062, 2017 

66

US findings
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Outcome with conservative therapy

n Nens Van Alfen
¨ 10% full recovery
¨ 60% will have some pain
¨ 50% fatigue
¨ 25% unable to work

n Cruz-Martinez A et al J Peripheral Nervous System 2002:7:198-
204
¨ Good outcome in the 22 out of 40 patients that were followed for 2 years
¨ In 41 of 43 affected nerves good outcome
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Treatment
n Analgesia

¨ NSAID, opioids if necessary

n Immunomodulation
¨ No controlled studies
¨ Should be started acutely at the onset! Within 30 days from onset

n Prednislone, desending dosage, dosage! 100 mg – 80 mg – 60 mg mg – 40 mg – 20 mg
n IVIg?

¨ Shorter and better recovery times suggested in some uncontrolled studies

n Surgery
¨ In severe cases with complete axonal involvement and torsion
¨ Future studies will soon show exact criteria
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J Neurol Neurosurg Psychiatry 2009;80:1120–1124
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J Neurol Neurosurg Psychiatry 2009;80:1120–1124

n Observational study
n 50 patients treated, 203 historical controls
n Within 1 month from onset
n Prednisolone for 2 weeks 

¨60 mg/day for one week, next week tapering 10 mg per day
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¨ Shorter duration of pain
¨ Functional recovery of weakness earlier
¨ Better final outcome
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Gstoettner C, et al. J Neurol Neurosurg Psychiatry 2020;91:879-
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3 months

• >75% constriction or torsion
• Grafting/Neurorraphy

3 weeks

Analgesics
Immunomodulation if < 7-10 days from onset

Follow-Up

No clinical or EMG signs of recovery Clinical or EMG signs of recovery

Fascicle constriction/torsion Fascicle oedema

Onset of symptoms

Conservative treatment• < 75% constriction
• Intrafascicular neurolysis

EMG

Imagning: US or MRI
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J Hand Surg Am 2021:46:43-53
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J Hand Surg Am 2021:46:43-53 

n 24 patients with PTS with hour-glass constriction
n 11 treated with microsurgical epineurolysis or perineurolysis

¨9 patients significant recovery
¨Time from onset to surgery 6-18 months

n 13 treated non-surgically
¨3 patients significant recovery
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J Hand Surg Am 2021:46:43-53 
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Operated patients – outcome 
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Conservatively treated patients -outcome
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Summary
n PTS is a common focal peripheral neuropathy
n Immune mediated focal neuropathy
n Most common neurological disorder causing shoulder pain
n Onset acute with severe pain
n May affect any peripheral nerve

¨ Most often single nerves emerging from plexus brachialis
¨ Rarely affects leg nerves

n 60-70% preceded by infection, trauma, surgery, etc
n Diagnosed with EMG, US/MRI
n Treatment in mild or moderate cases conservatively, in severe 

cases surgically
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Patient 
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Referral from orthopedic surgeon

n 52 old male general practitioner 
n Acute onset of severe pain in the left thigh three weeks ago
n MRI shows no lumbar disc herniation
n Neuropathy?
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History
n 52-year-old male general practitioner
n Hypertension, Candesartan 16 mg
n BMI 21 kg/m2

n Four weeks prior to EMG slipped on a snowy morning
¨Shoulder luxation on the right side, reposition without difficulties

n Two days later severe pain (NRS 8-9/10) in the left thigh
¨Severe pain for two weeks

n Allodynia in the anterolateral part of the left thigh
n No back pain
n Lumbar MRI on week following onset – no lumbar disc herniation 
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Clinical findings

n Normal muscle strength in the left leg
n Tendon reflexes symmetrical 
n Allodynia in the anterolateral part of the left thigh
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N.cutaneus femoris lateralis

Mumenthaler M, Schliack H. Läsionen peripherer Nerven. Thieme Verlag 1982
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Neurography

Spina ilica anterior superior
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Cutaneus femoris lateralis dx
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Cutaneus femoris lateralis sin
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EMG – normal findings

n m.vastus lateralis
n m.liopsoas
n m.adductor magnus
n m.tensor fascia latae
n m.biceps femoris
n m.gastrocnemius
n m.extensor hallucis longus:
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Neurography

n N.cutaneus femoris lateralis
¨ Normal on right side
¨ No response on the left side

n Left n.suralis sensory neurography normal
n Left n.peroneus profundus motor neurography normal finding
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Conclusion

n N.cutaneus femoris lateralis neuropathy on the left side
n Etiology?

¨Acute onset and severe pain not compatible with “meralgia paresthetica”
¨Normal BMI not compatible with “meralgia paresthetica”

n Most likely cause is Parsonage-Turner syndrome
¨Triggered by the shoulder luxation
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Outcome one year later

n Pain subsided completely in 6 weeks
n Slight dysesthesia and hypoesthesia over anterolateral part of the 

left thigh

98



5/5/23

15

Curr Opin Neurol 2021, 34:605 – 612 
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