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SUMMARY

A syndrome consisting in severe pain across the shoulder
and upper arm, followed by atrophic paralysis of musecles
round the shoulder girdle, is described.

On clinical grounds it is thought that the pathological
process can involve one or more peripheral nerves, two
or more spinal roots, or the spinal cord.

The condition appears to be a distinet clinical entity
which became increasingly common during the war years.

A gsimilar syndrome may occur some days after the
injection of serum, and the two conditions are probably
identical, though the @tiology is unknown.

The name ‘“ neuralgic amyotrophy *’ is suggested.

" JAE—
Terminology

= Neuralgic amyotrophy
Most commonly used term today
5% do not have any pain
Purely sensory nerves may be affected
= Plexus neuritis
Traditionally used in many countries
Affects also other structures
= |diopathic brachial neuritis
= Multifocal multifascicular inflammatory and constrictive brachial neuritis
Often very focal
Fascicular entrapment (Vastaméki)
= Parsonage — Turner syndrome
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Classical PTS - Pain 1 Classical PTS - Pain 2
m Acute onset with pain = Pain is constant, not related to position
m 95% onset with severe pain = Neurologic deficits become evident some time after onset of pain
NRS 7-9/10 = Pain is often not in the same region as the neurological deficit
m Often onset at night
m |nitial pain usually a few weeks
5% 24 hours
10% > 2 months
m Weakness of muscles innervated by affected nerve
m Sensory abnormalities
7 8
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Atypical PTS PTS distribution
= No pain = Spinal nerves. (r'1erve roots)
5% without pain = Plexus brachla.lls .
) . ) Upper trunk with long thoracic nerve 50%
= Onset with paresis followed by pain Upper/middle without long thoracic 25%
5% Al parts affected 14%
Middle trunk/posterior cord 6%
Lower plexus 3%
= Individual nerves originating from the plexus
Long thoracic nerve
Suprascapular nerve
Axillary nerve
9 10

PTS distribution

= Individual nerve of branches in the arm
Anterior interosseus nerve
Posterior interosseus nerve
Lateral cutaneous of the forearm
Radial nerve sensory branch
Sometimes nerves to individual muscles
m Cervical plexus
Phrenic nerve (10%)
= Cranial nerves
XI (Accessory nerve)
XII (Hypoglossal nerve)
IX (Glossopharyngeal nerve)
VIl (Vestibular neuritis?)

= Legs-sometimes

PTS distribution

m Unilateral 75%

m Bilateral 25%

m Dominant > non-dominant arm
m Mononeuropathies

m Often multifocal

The lesions appear sequentially at different times
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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 of Neuralgic Amyotrophy
(Parsonage Turner Syndrome) in a Primary
Care Setting - A Prospective Cohort Study

Nens van Alfen'*, Jeroen J.J. van i, Tessa Ennic, Sean O. Flynn, Inge E.
G.Nobacht’, Jan T. Groothuis®, Sigrd Pllen’, Foris A. van de Laar®
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PTS age and gender

m Children and adults
Mean age of onset 40 years
Range 10-90 years

m Male : female = 2:1
m 10% have a family history
m Lean > obese

" J—
Recurrence
u 20% one recurrence
= 5 % two recurrences

u 4 % three recurrences
= 1 % four or more recurrences

30% will recur!

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

= Epineural perivascular mononuclear T-cell infiltration

= Active multifocal axonal degeneration without blood vessel wall
inflammation or necrosis

m Perineural thickening

C———————
Predisposing factors PTS

= Infection

10% have hepatitis E

Coxacie A2

Covid 19 not more prone than other virus infections
Surgery
Childbirth
Unusual physical activity
Vaccination

(Covid 19 vaccines not more prone than other vaccines)
Trauma
Onset usually within within 2 weeks of predisposing event
May start within hours of predisposing events
Diabetes not predisposing factor!!!!
Lean subjects
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Pathophysiology of PTS

u /mmune mediated
m Genetic predisposition

Other yet unknown mutations
Tendency for recurrent episodes

= Mechanical factors
Lesions often around joints
Preceding repetitive physical activity

n Organ specific immune mediated disorder

Hereditary neuralgic amyotrophy (HNA — SEPT9 mutation)

ULTRASONOGRAPHIC IDENTIFICATION OF NERVE PATHOLOGY IN
NEURALGIC AMYOTROPHY: ENLARGEMENT, CONSTRICTION,
FASCICULAR ENTWINEMENT, AND TORSION
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ABSTRACT: Introduction: The i of this study was to charac.

constition caused by inflammation is the precursor of torsion
and that development of nerve torsin is faciialed by the roa:
tional movements of mbs.

Musclo Nerve 52:500-511, 2015
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Nerves with edema

Hour glass constriction
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Entwinement

Ultrasound Intraoperative

Inflammation Enlargement
(edema)
Incomplete recovery l (wnneccf:lr:se‘:::rer;

No recovery (rotatory movements

| Torsion
in special nerves)
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Typical nerves affected N.interosseus anterior

= Spinal nerves ( = radiculopathy)
Plexus brachialis

N.thoracicus longus

N.suprascapularis
N.interosseus anterior M.flexor pollicis longus

. . M flexor digitorum profundus
N.interosseus posterior

N.axillaris M.pronator quadratus
Plexus lumbalis
N.phrenicus
N.accessorius
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N.anterior interosseus Anterior interosseus neuropathy

= Severe pain in the forearm

2 days to 2 months
= Distal phalanx of thumb and forefinger flexion weak
= Variable recovery
m Parsonage Turner syndrome (neuralgic amyotrophy)
= Anterior interosseus syndrome not an entrapment

P —

oty

Pham et al. Anterior interosseous nerve syndrome. Neurology® 2014; 98606
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Fascicular

Single subject Group average
0) somatotopy
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Posterior interosseous neuropathy

Supinator syndrome vs fascicular radial neuropathy
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Posterior interosseous nerve fascicular lesion

spin echo
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N.thoracicus longus

= Winging of the scapula

= Difficulty of abduction of the arm above the shoulder
= Slow recovery

axonal reinnervation starts at 6-8 months after onset
recovery completed at two years after onset
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N.thoraciciie lnnnnie

Serratus
anterior m.
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Serratus
anterior

Iferior —
angle

Innervation: N.thoracicus longus
Myotomes: C5-7

Schuenke et al. T
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M.serratus anterior - activation

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

T
Suprascapular nerve
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N.suprascapularis

= Shoulder pain

= Weak upper arm outward rotation

= Weak shoulder abduction

m Atrophy of m.infraspinatus and m.supraspinatus

Hereditary neuralgic amyotrophy
HNA
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Hereditary neuralgic amyotrophy (HNA)

Genetically heterogeneous
One form linked to chromosome 1724
= Gene codes septin 9 (SEPT9)
= Septins are implicated in the formation of the cytosceleton, cell division
and tumorgenesis
= Missense mutations
= Intragenic duplications
Autosomal dominant inheritance
Variable penetrance
Onset often in early childhood

Pedigree of own HNA family
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e
HNA - Clinical features

m Onset usually in second to third decades

= Sometimes in the first decade

= Painful episodes of local nerve lesions

m Pain lasting a few days to a few weeks

= Often satisfactory recovery

m Repeated or severe attacks leave residual symptoms
= Penetrance high - 80%

" A
EMG findings in HNA
m In unaffected parts normal EMG and neurography

m Abnormalities only in affected nerves
m Different from HNPP (hereditary liability to pressure palsies)
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Diagnosis

" JAE—
Diagnosis

m Clinical picture
= Symptoms

m Laboratory tests
= Imaging

= ENMG
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Laboratory tests Imaging

= SR, CRP normal = MRI of the plexus
= Autoimmune antibodies normal Abnormalities often seen
= Spinal fluid = Ultrasound

Sometimes elevated proteins or lymphocyte counts Very good in experienced hands

m If risk factors present
Borrelia
HIV

50 51

= _—————————

stoettner C, et al. eurol Neurosurg Psychiatry 391 —

Treatment Gstoettner C, et al. J Neurol N Psychiatry 2020;91:879
888.

= Analgesia
9

NSAID, opioid if necessary

. REVIEW
= |[mmunomodulation . . I .
No controlied studies Neuralgic amyotrophy: a paradigm shift in diagnosis
Should be started acutely at the onset! Within the first days! and treatment
= Prednislone high dosage?
= IVig Clemens Gstoettner @' Johannes A Mayer,“Z Stephanie Rassam, " Laura A Hruby,w'4

Stefan Sa\m\'nger,w'5 Agnes Sturma, "® Martin Aman, " Leila Harhaus,’

Prevention of new episodes?? F 5
Hannes Platzgummer,® Oskar C Aszmann'~

Shorter and better recovery times suggested in some uncontrolled studies
= Surgery

In severe cases with complete axonal involvement and torsion?

Future studies will soon show

52 53

" J—— " JA——
= Differential diagnosis

= Clinical picture usually quite clear

m If spinal nerve is affected cervical radiculopathy due to cervical
disc herniation

Pain medication,
consider oral
corticosteroids

Timely surgical
‘exploration

Clinical signs for recovery
after three months?

<75% Constriction 275% Consiction J
If regeneration
Continue
insufficient
conservative  f----oeioseese Perform HRUS/MRN ¢ ¢
treatment
Intrafascicular Neurorthaphy/
Neurolysis Grafting
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Outcome

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

Patient

59
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History

m 67-year-old woman

m 2 years ago, surgery for right breast cancer
m Postoperative radiation therapy right axilla
= Follow-ups showed no recurrent tumor

= 4 weeks prior to EMG severe pain in the right arm and paralysis of
elbow and arm abduction

" JE
Clinical findings
= Shoulder and elbow muscles weak

= Distal hand muscles good strength
m Loss of sensation over the upper arm
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N.medianus - sensory neurography

_Lar __Cu _aMP

" S
EMG findings
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Conclusion

= Severe, acute upper and middle trunk lesion

= Acute onset with sever pain suggests Parsonage-Turner
syndrome

N
Follow-up

= Pain subsided in a few weeks

= Follow-up at oncology department did not show metastatic
lesions

= Muscle strength recovered slowly at 4 months after onset of
symptoms
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Patient 2

50 year old male

Type 2 diabetes for 7 years
Ten years ago, an episode of pain first in in the right shoulder and then in a

few days later in the left shoulder lasting for a few weeks. Not investigated at
that time.

Two months prior to EMG TBE vaccination

One-week after TBE vaccination pain in the right shoulder at night (VAS7/10)
Weakness of right arm and shortness of breath

One-week later pain in the left shoulder

Weakness of external rotation and abduction of upper arm
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50 year old male

m Consulted a private neurologist
No breathing sounds on right ride
Chest X-ray showed elevation of right diaphragm
Refers patient to department of lung medicine

50 year old male

= Examined at the department of lung medicine
= No cause for the problem found

= Referred for neurological consultation

= Before consultation neurologist refers patient for EMG
Neuromuscular disorder?
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Clinical findings
= Obese patient, BMI 34
m Right triceps reflex -, other tendon refexes normal bilaterally

n Weakness of right elbow extension
n Weakness of left upper arm external rotation and abduction

Neurography
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Neurography

EMG findings - left side

Trapezius Normal

Deltoideus 1 3 Slight inactive neurogenic
Biceps brachii 1 3 Slight inactive neurogenic
Triceps Normal

Extensor indics Normal

Flexor carpi radialis Normal

Interosseus dors 1 Normal

Pectoralis major Normal

Supraspintus 10/10 133 Severe acute neurogenic
Infraspinatus 10/10 1227 Severe acute neurogenic

m Fibrillations m Interference pattern | Interpretation
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EMG findings - right side
[ Muscle | Fibrillations | MUP amplitude | Interference pattern | interpretation |

Trapezius Normal

Deltoideus 1 3 Slight inactive neurogenic

Biceps brachii 1 L 2 Slight inactive neurogenic
Triceps 6/10 3 Moderate acute

Extensor indics Normal

Flexor carpi radialis 8/10 3 Moderate acute
Interosseus dors 1 Normal

Diaphragm 10/10 0 Severe acute neurogenic
Vastus lateralis Normal

Tibialis anterior Normal

EMG summary

Moderate acute right C7 spinal nerve neuropathy
Severe acute left suprascapular nerve neuropathy
Severe involvement of the right phrenic nerve
Bilaterally a mild old upper plexus lesion

Bilateral findings of CTS, no subjective symptoms
No diabetic polyneuropathy
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Outcome two years later

m Good recovery of muscle strength

m Mild residual weakness of left infraspinatus

m Total paralysis of the right diaphragm
11 Able to walk without shortness of breath on even ground
o Difficult to lie flat on the back

"

W’ Phrenic | Abstract—The authors reviewed the medical records of 33 patients diagnosed
with idiopathic phrenic neuropathy and found that 17 patients had clinical
neuropathy due to | features of neuralgic amyotrophy. They concluded that a careful clinical and
neuralgic | electrodiagnostic evaluation may implicate neuralgic amyotrophy as a caus-
ative disease in patients with apparently isolated phrenic neuropathy.
amyotrophy

NEUROLOGY 2006;66:1582-1584

Bryan E. Tsao, MD; Denis A. Ostrovskiy, MD; Asa J. Wilbourn, MD; and Robert W. Shields, Jr., MD

= Prognosis
1 50% some recovery
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Game over
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