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A 49-year-old man presents to an electrodiagnostic (EMG) 
laboratory with a one-week history of new onset sudden 
right shoulder pain. He stated that he woke up with the 

pain one morning after an intense workout and that, “Now I 
know what 10/10 pain is; you are on the floor!” He went to the 
emergency room for treatment, was given pain medications, 
and then discharged. Two days after the pain episode he noted 
weakness in his right shoulder and difficulty abducting and flex-
ing his right shoulder. Upon visual inspection, the patient’s right 
shoulder was depressed when compared to the left (Figure 1A). 
Additionally, the medial border of the right scapula appeared 
prominent posteriorly, which became more apparent when he 
pressed on the wall (Figure 1B). This finding is consistent with 
damage to the long thoracic nerve and subsequent serratus 
anterior muscle denervation, resulting in scapular winging. 

The goal of this review is to characterize the approach to the 
patient described above. We review the anatomy and clinical 
aspects of Neuralgic Amyotrophy (NA) or Parsonage-Turner 
Syndrome with the goal of improving clinicians’ ability to diag-
nose and manage this potentially disabling and treatable condi-
tion. Neuralgic amyotrophy, or Parsonage-Turner Syndrome, 
is an idiopathic brachial plexopathy that is often mistaken for 
shoulder and neck pathology. Ahead, we will review the cur-
rent state of knowledge regarding the anatomical and clinical 
aspects of this disorder with the goal of empowering clinicians 
with the information necessary to easily diagnose this poten-
tially disabling and treatable condition.

ANATOMY
The exact cause of NA is not clear.  Immunological, mechani-

cal and genetic factors have been implicated.1 The disorder is 
generally thought of as an autoimmune attack on the brachial 
plexus which is the neurological structure that connects the 
ventral (anterior) rami of the C5-T1 spinal nerves to the periph-
eral nerves of the upper limb. NA has a strong predilection for 
the upper (superior) trunk innervated muscles although the 
nerves affected are quite variable and the anterior interosseous 
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Figure 1. Inspection of the patient’s back at rest (A) and with 

pressing on the wall (B). Note the prominence of the scapular 

border and depressed shoulder on the right side.
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nerve (AIN) is often affected as well. This can be very helpful 
in the diagnosis as very few entities can cause profound weak-
ness in both the upper trunk and the AIN. The anatomy of 
the brachial plexus and percentage of each nerve involved2 is 
provided in Figure 2. Even though we typically think of NA as a 
plexopathy, involvement of the trapezius, phrenic nerve, recur-
rent laryngeal nerve and even cervical paraspinal muscles does 
not rule out NA. Finally, it is worth noting that a plexopathy 
such as NA can often result in much more profound weakness 
than a single level radiculopathy. For example, a C5 radiculopa-
thy will not compromise all of the innervation to the biceps 
brachii because of the C6 contribution to this muscle. However, 
an upper trunk or lateral cord plexopathy can compromise 100 
percent of the nerve fibers destined to the biceps and resulting 
in amyotrophy or even paralysis. Therefore, the clinician must 
always question the diagnosis of cervical radiculopathy when 
motor strength in an upper limb muscle is Medical Research 
Council (MRC) 3/5 or less on physical examination. It is also 
worth noting that NA can cause variable involvement of 
muscles innervated by the same nerve root.  For example one 
can have complete paralysis of the brachialis with a relatively 
normal biceps brachii.

CLINICAL PRESENTATION
In 1964, United States Supreme Court Justice Potter Stuart 

famously proclaimed, “I know it when I see it,” with regard to 
questionable content in a motion picture.3 There are few neu-
rological disorders that fit this description better than neuralgic 
amyotrophy. Once you have seen it or heard about it, you just 
have to know what questions to ask and what to look for.2 
While NA is often thought of as rare condition with an annual 
incidence less than two per 100,000,4 more recent research has 
suggested a incidence as high as 1 per 1,000 when providers are 
“looking” for it.5 NA is characterized as sudden shoulder pain 
with subsequent patchy paresis in the upper extremity.6 Specific 
criteria for the diagnosis of NA have been defined by van Alfen 
(Table 1).  

On history, it is important to ask the severity of the pain, the 
course of the illness, and history of preceding events such as 
viral infection, immunization, strenuous exercise, trauma, and 

operative procedures.7 Post-surgical NA is extremely difficult to 
recognize following neck and shoulder surgery when one would 
expect pain and weakness as a natural consequence of a surgi-
cal procedure.8 However, a sudden change of symptoms, such 
an acute increase and change in quality and localization of the 
point should raise a suspicion for NA. It is important to query 
orthopnea with exertional dyspnea to assess for phrenic nerve 
involvement. It is also helpful to obtain a family history of simi-
lar symptoms, as there is a hereditary form as well.

On physical examination, it is imperative to do a compre-
hensive motor, sensory, and reflex examination. It is important 
to examine the patient’s scapula for winging during a forward 
flexion-abduction movement of the shoulder. The long thoracic 
nerve innervates the serratus anterior and stabilizes the scapula 
against the chest wall. When the arms are flexed a compro-
mised long thoracic nerve will result in the scapula displaced 
closer to the midline than the unaffected side.9 During abduc-
tion there will be lagging of scapular movement versus gleno-
humeral rotation and in the eccentric (downward or return) 
phase of forward flexion and abduction the scapula cannot be 
fixed against the chest wall, giving the typical winged appear-
ance. At full rest the shoulder blade will be in a lateralized and 
more caudal position, although often the compensatory action 
of the trapezius, levator scapulae and pectoral muscles will 

Figure 2. The brachial plexus with the regions that are commonly 

affected in red along with the percentage of NA patients that 

have involvement of each nerve.

TABLE 1: CRITERIA FOR THE DIAGNOSIS OF CLAS-
SIC PHENOTYPE NEURALGIC AMYOTROPHY5

Subacute or acute onset

Initial pain equal or greater than 7/10 for days to weeks

Multifocal distribution focusing on the upper trunk, long tho-
racic nerve and suprascapular nerve

Monophasic course with slow recovery or no recovery over 
months

No other obvious explanation for the neurological deficit
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cause the shoulder to be more adducted, elevated and ventral-
ized than on the healthy side. The spinal accessory nerve inner-
vates the trapezius, which elevates, adducts, and rotates the 
scapula. The trapezius functions simultaneously with the ser-
ratus anterior to allow for coordinated scapulothoracic move-
ment to complement full shoulder range of motion. Therefore, 
with arm abduction, scapular winging will also be noted if the 
trapezius is compromised. Opposite to serratus weakness, the 
arm will now be “down and out”, because the healthy serratus 
will pull the shoulder blade ventrally. The patient may also 
have trapezius atrophy with resultant shoulder drop due to the 
weight of the arm.9

Involvement of the anterior interosseous nerve (AIN) with 
shoulder girdle weakness without trauma at onset is pathogno-
monic for NA. The Kiloh-Nevin sign is a physical examination 
finding of anterior interosseous neuropathy; the patient is asked 
to make an OK sign (Figure 3D) and is unable to flex the distal 
thumb and index finger interphalangeal joints. The patient will 
also have weakness when pronating the forearm with a flexed 
elbow (which prevents full pronator teres muscle strength so 
that the pronator quadratus becomes the major pronator of 
the arm); this can be tested by applying resistance against pro-
nation.10

Excellent comprehensive protocols for the physical examina-

TABLE 2: DIFFERENTIAL DIAGNOSIS FOR NEURALGIC AMYOTROPHY2

Other Causes of Plexopathy

Traumatic Plexopathy Symptoms directly related to the trauma and deficits correlate with the 
mechanism of injury.

True Neurogenic Thoracic Outlet Syndrome Slowly progressive, painless weakness and atrophy of the thenar > hypothenar 
muscles, hypoaesthesia in the medial forearm

Pancoast Tumor Slow onset, increasingly painful lower plexus pathology, often with Horner’s 
Syndrome

Post Radiation Plexopathy 2-30 years after radiotherapy, slow onset, prominent parasthesia and possible 
myokymia on EMG

Post Thoracotomy Lower trunk lesion status post-surgery

Other Neurological Conditions

Spondylitic Cervical Radiculopathy Insidious onset, less pronounced pain and weakness, long tract signs if there is 
an associated myelopathy, positive Spurling’s test (Figure 4A)

Discogenic Cervical Radiculopathy Acute onset, varies with posture, dermatomal distribution, positive Spurling’s 
test, paraspinal tenderness

Mononeuritis Multiplex/Vasculitis Painful, subacute and stepwise course, does not follow a particular distribu-
tion of the plexus and often first involves legs 

Mutifocal motor neuropathy Painless, progressive arm nerve involvement, no sensory symptoms

Entrapment Mononeuropathies Findings in only one peripheral nerve distribution, less severe pain, prominent 
sensory symptoms

Musculoskeletal Conditions

Rotator Cuff Syndrome Tenderness over the greater tuberosity, positive Neer’s and Hawkin’s signs

Adhesive Capsulitis Excruciating pain associated with reduced passive range of motion in all 
planes (including internal rotation and extension).  No weakness.

Bicipital Tendon Pathology Tenderness over the biceps tendon within the biciptial groove (Figure 4B) 
with pain in the anterior shoulder with elbow flexion and supination

Acromioclavicular Joint (AC) Arthritis or Dislocation Tenderness over the AC joint (Figure 4B) with pain when the arm is forcibly 
adducted across the body (Apley’s scarf test).

Complex Regional Pain Syndrome Vasomotor symptoms following disuse / immobilization, with a predilection for 
distal limbs (may resemble “distal NA” except there’s no paresis or atrophy)
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tion of a patient with suspected NA have been described previ-
ously.2,11 Also available is an exhaustive description of physical 
examination maneuvers assess almost all of the neuromuscular 
and musculoskeletal structures in the upper limb.12  Figures 3 
and 4 demonstrate an abbreviated version of the neuromus-
cular and musculoskeletal physical examination, respectively. 
Figure 3C, testing of the elbow flexors, deserves special mention. 
Note how the examiner specifically isolates the elbow flexors 
by placing her arms above and below the joint. It is very impor-
tant to use techniques such as this for “isolation” of muscles as 
weakness in the shoulder girdle can cause false positive “weak-
ness” in muscles distal to the shoulder. When one is not careful, 
it is not possible to know whether the weakness comes from 
the elbow flexors, the shoulder girdle, the trunk muscles, or 
even the stability of the chair the patient is sitting in.

DIAGNOSTIC STUDIES
Before discussing electrodiagnosis, it is important to rec-

ognize that NA is a clinical diagnosis. Since nerve conduction 
studies of proximal nerves are often difficult to perform and 
sensory NCS can give normal results even in clinically affected 
regions,13 confirmation of the diagnosis mainly relies on needle 
EMG of the clinically affected muscles. A suggested protocol for 
an electrodiagnostic evaluation of a patient with suspected NA 

is listed in Table 3. Note that the protocol deviates from what 
one might use for a suspected radiculopathy, which is why a 
detailed history and physical is so important in the diagnosis 
of NA. The protocol can be altered based upon the physi-
cal examination findings. Needle examination of the serratus 
anterior can be challenging without ultrasound due to the fact 
that it is quite easy to accidentally enter the latissimus dorsi, 
abdominal muscles, or worst of all, pleura. The assessment of 
the flexor pollicus longus should also be done under ultrasound 
guidance if possible because there is a 0.5cm gap between the 
radial artery and the median nerve in this region. The author 
has unfortunately caused an iatrogenic median nerve injury 
when targeting this muscle. However, since the clinical picture is 
often typical and the differential diagnosis limited, the utility of 
electrodiagnostic testing mainly rests in excluding other pathol-
ogy, such as radiculopathy, mononeuropathy, or mononeuritis 
multiplex.

While neuromuscular ultrasound is well established for 
evaluation of entrapment neuropathies,14 ultrasound of bra-
chial plexus pathology is an emerging field. Recent research 
by Aranyi, et al. has characterized the extremely heterogenous 
findings one encounters in ultrasound imaging of the brachial 

Figure 4. A brief assessment of the musculoskeletal structures 

includes the Spurling’s test. A) in which the neck is passively 

extended and then rotated and laterally deviated to the symp-

tomatic side. A positive test is when the patient’s sensory symp-

toms are reproduced with axial compression. B) Palpation of the 

shoulder is a very easy way to assess for musculoskeletal pathol-

ogy if one knows the surface anatomy. Common sources of 

shoulder pain include the rotator cuff syndrome (tendonopathy 

or tendon tear) with pain at the insertion of the supraspinatus, 

acromioclavicular joint pathology such as arthritis, and bicipital 

tendon pathology. The offending structure will often be tender 

when palpated on examination. The Neer’s (C) and Hawkin’s (D) 

signs assess for rotator cuff impingement due to tendon pathol-

ogy. In the Neer’s sign the examiner performs passive internal 

rotation of the arm while in the Hawkin’s sign the examiner per-

forms passive abduction and internal rotation of the arm. A posi-

tive sign is when there is shoulder pain with the movement. 

A

C
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D

Figure 3. The brief neuromuscular examination of the patient 

with NA. A) Assessment of the external rotators of the shoulder 

can be done by having the patient hold their elbows flexed at 

90 degrees. The patient is then told to resist while the examiner 

applies a force to internally rotate the shoulder. B) Assessment 

of the serratus anterior can be done by having the patient flex 

their elbow, flex and adduct their shoulder. The examiner then 

places a hand on the contralateral scapula and asks the patient 

to resist as a posterior force is applied to the elbow. Weakness is 

present if there is asymmetric scapular winging when compared 

to the contralateral side (as in Figure 5A). C) Assessment of the 

elbow flexors is accomplished by isolating the muscle with a 

hand above and below the joint and forcin the forearm down. D)  

Assessment of the AIN nerve is performed by having the patient 

make an “OK” and then trying to prevent the examiner from 

“breaking” the okay by pulling.
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plexus.15 From clinical experience we find that NA patients can 
show focal abnormalities on nerve US scanning of the inter-
scalene plexus and proximal limb nerves, showing focal nerve 
thickening of the nerve and especially the perineural connective 
tissue layers. Another helpful sonographic finding is atrophy 
and increased hyperechogenicity of muscles such as the infra-
spinatus which can result from chronic dennervation. Once 
one develops experience with ultrasound examination tech-
nique and anatomy, neuromuscular ultrasound can be done 
efficiently and be very helpful in equivocal cases.  The major 
caveat is that ultrasound is not helpful for excluding most other 
neurological disorders in the differential. Therefore, the authors 
recommend ultrasound as an adjuvant to electrodiagnosis and 
not a standalone diagnostic test. 

A fully integrated diagnostic approach to the diagnosis of NA 
is illustrated in Figure 5 combining elements of history, physical 
examination, and ultrasound. In figure 5C, notice how helpful 
ultrasound side to side comparison can be in terms of identify-
ing anatomical alterations in the plexus. Almost always, patients 
can recognize the difference between the affected and normal 
plexus and find it very helpful to “see” what has been causing 
their pain and weakness for the first time. Also, sonopalpation 
(applying transducer pressure) to the plexus in the supracla-
vicular region (root of the neck) can reproduce pain in a sort of 
sonographic “Tinel’s sign” of the plexus. 

Finally, it is important to understand the pitfalls of MRI in 
NA. Given the low specificity of MRI of the cervical spine and 
shoulder, it is not uncommon for patients to have false positive 
imaging of their shoulder16 or cervical spine17 which may erro-
neously lead a clinician to believe that cervical spine or rotator 
cuff pathology is the culprit for the weakness and symptoms. 
This can result in unnecessary treatment that will at best have 
no benefit and at worst exacerbate the condition. It is incum-
bent upon the treating physician to clinically correlate imaging 
findings to prevent unnecessary surgical interventions.

TREATMENT 
Many cases of NA are diagnosed months after the initial 

insult. Unfortunately, patients generally do not benefit from the 
typical neuropathic analgesics such as calcium-channel alpha 
2-delta ligands, tricyclic antidepressants, and selective serotonin 

norepinephrine inhibitors. Given the severity of the pain, opioid 
analgesia may be necessary immediately after presentation. If 
a patient is diagnosed within the first week, patients may ben-
efit from a course of oral steroids. A reasonable protocol for 
adults was found to be 60mg of prednisone (1mg/kg per day) 
for one week, tapering with 10mg per day during the second 
week.2 We recommend that providers not wait for electrodi-
agnostic confirmation of the disorder if it will delay treatment. 
Intravenous Immunoglobulin (IVIg) has also been proposed as 
a treatment,18 although there is not enough evidence to recom-
mend its use at this time. Ultimately the best treatment is reha-
bilitative / allied health care therapy. However, Physiotherapists 
(Physical Therapists) with experience in treating NA are hard 
to come by given the perceived rarity of the disorder, and 
unfortunately standard physical therapy can be ineffective in 
over 50 percent of patients. An integrated approach focusing 
on addressing scapular stability and increased fatigability with 
therapists well versed in NA is recommended.19 Unfortunately, 
the natural history of NA is less favorable than what is described 
in the textbooks with 2/3 of patients exhibiting pain and func-
tional impairments three years after onset.6  

RESOLUTION OF CASE
The patient described above was started on high dose 

steroids and returned to clinic two weeks later with much 
improved strength and pain. He was caught early enough to 
receive treatment, which, unfortunately, is an uncommon 
occurrence given that the average time from symptom onset to 
diagnosis is over two months, and steroids are only thought to 
be effective within the first week after symptom onset.6 He also 
received a comprehensive home exercise program by a thera-
pist with extensive training in rehabilitation of the shoulder 
focused on strengthening of the shoulder girdle musculature.

TABLE 3: SUGGESTED ELECTRODIAGNOSTIC 
PROTOCOL FOR NEURALGIC AMYOTROPHY

Sensory Nerve Conduction Studies

Radial recording from the anatomical snuffbox

Lateral and Medial Antebrachial Cutaneous

Motor Nerve Conduction Studies

Radial recording from Extensor Indicis Proprius

Erbs point stimulation recording from Deltoid

Needle EMG 

Infraspinatus

Deltoid

Flexor Pollicus Longus (with ultrasound guidance if available)

Pronator Quadratus

Extensor Digitorum Communis

• Neuralgic Amyotrophy should be suspected in any 
patient with sudden onset, severe continuous pain in the 
shoulder or arm followed by weakness and numbness and 
muscle wasting.

• If diagnostic testing such as MRI or electrodiagnostic 
(EMG) studies will delay treatment, the patient should be 
treated empirically with high dose steroids when there are 
no contraindications. 

KEY PRACTICE POINTS
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FUTURE DIRECTIONS AND CONCLUSION
Further elucidating the pathogenesis of the disease and 

causative agents is an ongoing area of investigation. A high 
index of suspicion by physicians and careful monitoring of the 
disorder by epidemiologists may be very helpful in elucidating 
potential infectious etiologies. For example, Hepatitis E20 and 
Dengue Fever21 have been implicated in the disorder. There 
have been reports of epidemics of NA such as an increased 
incidence in Czechoslovakia from 1949 to 1953 associated 
with a Coxsackie virus type A2 and an outbreak from April to 
June 1997 among a Native American Indian population in the 

southwestern United States. We are currently looking into an 
increased incidence of NA in Eastern North Carolina, United 
States which started in May 2015 and continues at the time 
of this writing. A heightened vigilance as well as education 
of primary care providers and emergency physicians has the 
potential to greatly benefit this patient population through 
early diagnosis and treatment. n
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Figure 5. An integrated approach to the diagnosis of NA in a 39 

year old woman a history of 10/10 shoulder pain following a 

surgical repair of a labral tear several months prior. A)  Scapular 

winging with manual muscle testing of the right serratus ante-

rior. B) Cross sectional neuromuscular ultrasound of the brachial 

plexus at the supraclavicular level. The left side shows the normal 

appearance of the brachial plexus with hypoechoic (dark) circles 

surrounded by hyperechoic (white) perineural fat. On the right 

side, there is loss of the normal nerve architecture. C) Needle 

electrode (EMG) findings reveal chronic dennervation and rein-

nervation of multiple nerves as manifested by polyphasic poten-

tials (PPP) in muscles innervated from the upper trunk and one 

muscle (pronator quadratus) innervated by the AIN. 
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