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Abstract 

Background: Neuralgic amyotrophy (brachial plexus neuropathy, brachial plexus 

neuritis, or Parsonage-Turner syndrome) is an uncommon inflammatory condition 

typically characterized by acute and severe shoulder pain followed by paresis with 

muscle weakness and atrophy of the upper limb or shoulder girdle. We report an unusual 

clinical manifestation of neuralgic amyotrophy, namely bilateral phrenic nerve palsy with 

concomitant laryngeal paresis.  

Case Report: A 55-year-old male presented with orthopnea and aphonia after an episode 

of bilateral shoulder pain preceded by an upper respiratory tract infection. Spirometry, 

chest X-ray and videolaryngoscopy revealed bilateral and simultaneous paresis of the 

diaphragm and the vocal cords. Clinical examination at admission and at the 2-month 

follow-up did not show upper limb weakness or atrophy, except for a mild atrophy of the 

right supraspinatus muscle. An electromyography of the upper limb muscles and nerve 

conduction studies did not reveal signs of denervation. Analysis of the cerebrospinal 

fluid and an MRI of the neuraxis were unremarkable. After treatment with prednisolone, 

vocal cord function markedly improved within 8 weeks, whereas paresis of the 

diaphragm persisted.  

Conclusion: Shoulder pain followed by diaphragmatic paralysis with dyspnea and 

hoarseness may be a manifestation of neuralgic amyotrophy even if upper limb or 

shoulder girdle palsies are absent. 
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Introduction 

Neuralgic amyotrophy (NA) is an uncommon neuropathy first described in 1948 by 
Parsonage and Turner [1]. Typically, the earliest manifestation of this disease is a sudden 
onset of severe and sharp pain in the shoulder lasting for 2–4 weeks, mostly followed by a 
sudden weakness and gradual atrophy of the muscles innervated by the C5–6 or other 
nerve roots in the vicinity. Rare manifestations include isolated or concomitant affection 
of other peripheral motor nerves derived from the cervicobrachial plexus, such as the 
phrenic or laryngeal nerves [2–5]. Very rarely, bilateral pareses of the diaphragm or 
laryngeal palsies had been observed [6–8]. 

The incidence of NA is estimated at 2–4/100,000 per year [1]. Although the 
pathogenesis of NA is unknown, an idiopathic autoimmune process triggered by an 
unspecific infection is presumed. Infections of the respiratory tract, trauma or surgery of 
the shoulder often precede the onset of NA. Besides the idiopathic form, a hereditary 
autosomal dominant form caused by a mutation in the SEPT9 gene on chromosome 
17q25 has recently been described [9]. In the majority of patients, the course of NA is 
benign, with recovery of muscle function within weeks to months. However, 25% of the 
patients are not able to return to work after 3 years [1]. 

The diagnosis of NA relies on a characteristic history of severe pain in the shoulder, 
followed by pain relief and subsequent brachial palsies. Chest X-ray and cerebrospinal 
fluid analysis should be obtained to rule out a direct viral or bacterial infection, or a 
mechanical compression of the brachial plexus. Electrophysiological examination may 
show axonal injury, demyelination and spontaneous muscle activity. Plexus MRI usually 
reveals no pathological findings, although T2 hyperintensities may occasionally be 
observed [10]. Corticosteroids seem to accelerate the recovery of NA patients and are 
recommended in the early stages of the disease [11]; however, there are no randomized 
controlled treatment studies of NA conducted to date. 

We report an unusual case of NA presenting with simultaneous, bilateral phrenic nerve 
palsies and vocal cord paresis as the predominant symptoms, with partial gradual 
recovery after 2 months. Written informed consent was obtained from the patient for 
publication of this case report and any accompanying images. 

Case Report 

A 55-year-old male patient with an unrevealing medical history except for nicotine abuse (50 pack 
years) presented with an acute onset of dyspnea and aphonia. About 7 weeks before referral to our 
tertiary neurological center, the patient had suffered a viral infection of the upper airways, which was 
followed by a distinct sharp pain in both shoulders lasting for several days. The pain subsided; however, 
the patient developed increasing shortness of breath and orthopnea. Cardiac insufficiency was ruled out 
and an echocardiography was unremarkable. A chest CT was normal and spirometry showed a reduced 
vital capacity and a reduced forced expiratory vital capacity per second. The working diagnosis of 
chronic obstructive lung disease was made, and the patient was discharged on inhaled fenoterol and 
ipratropium bromide. 

Five days later, the patient suffered from progressive hoarseness, leading to complete aphonia within 
48 h. He complained of the impossibility to cough and to clear his throat. The initial neurologic 
examination at our department showed no weakness or atrophy of the upper limbs and normal tendon 
reflexes. Sensibility and cranial nerve functions were normal. The patient was short of breath with 
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paradoxical abdominal movement, extensive use of the accessory respiratory muscles and a slight 
inspiratory stridor which prevented him to sustain a supine position. 

A chest CT and a whole-body positron emission tomography-CT showed no evidence of malignancy 
or inflammation. An X-ray cinematography of the chest revealed an elevated diaphragm with only 
marginal movement during inspiration (fig. 1). Videolaryngoscopic examination showed signs of 
partial paralysis of both branches of the vagus nerves, namely both the recurrent laryngeal nerves and 
the superior laryngeal nerves. The excavated vocal folds were in an intermediate position, with minimal 
non-intended adduction movements. The muscle tension of the ventricular folds was decreased (fig. 2). 

A needle electromyography (EMG) of the right and left m. biceps brachii, the right m. infraspinatus 
and m. extensor pollicis longus and the left m. deltoideus, m. trapezius and paravertebral muscles was 
normal, without pathological spontaneous activity. Motor and sensory nerve conduction velocities 
including phrenic nerve conduction were normal, as were the F-waves. Fiberoptic endoscopic 
examination of swallowing was unrevealing. Polygraphy showed a regular nocturnal oxygen saturation 
without hypercapnia. Spirometry revealed a reduction of the forced expiratory vital capacity per second 
(66% of reference) and of the vital capacity (75% of reference). The maximum inspiratory pressure was 
severely reduced (34.3% of reference), whereas the maximum expiratory pressure was not decreased 
(table 1). Blood gases were within the normal range. Because of severe dyspnea when lying down, lung 
function testing could not be performed in the supine position. Cell count and protein concentration of 
the cerebrospinal fluid were normal. Magnetic resonance imaging of the myelon and brain did not show 
any abnormalities. The diagnosis of bilateral NA was made, and the patient was treated with 
intravenous corticosteroids (500 mg methylprednisolone for 5 days). 

At reassessment after 2 months, phonation had markedly improved, but hoarseness was still present. 
Further neurological examination remained unchanged, except for a mild atrophy of the right 
supraspinatus muscle. During videolaryngoscopy, the excavated vocal cords were mobile; however, 
during phonation, glottal closure was still insufficient over the whole length of the glottis. While the gap 
between the processus vocales was closely to 1 mm, it was approximately 2 mm between the excavated 
vocal folds in the mid of the glottis (fig. 2). Tension of the ventricular folds returned to normal. Results 
of the EMG, phrenic nerve conduction velocity, lumbar puncture and spirometry were unaltered. A 
chest X-ray revealed an unchanged elevation of the diaphragm, with restricted mobility during 
inspiration. 

Discussion 

The typical course of NA is initiated by a distinct pain in the shoulder, followed by 
muscle weakness and atrophy. However, NA involving other peripheral nerves or isolated 
affection of single motor nerves can be difficult to diagnose. In our case, acute-onset 
dyspnea and orthopnea were the predominant symptoms suggestive of a cardiac etiology 
or bronchial asthma. The rapidly progressive hoarseness, leading to aphonia within 48 h 
and worsening of dyspnea when lying flat, was indicative for an atypical NA [3, 7, 12]. A 
decrease in the forced vital capacity of more than 40% in the standing compared to the 
supine position is suspicious of diaphragmatic paresis; therefore, the forced vital capacity 
should be assessed in both positions, if possible. Phrenic nerve conduction velocity can be 
prolonged or, as in our case, normal [5]. The EMG of the diaphragm could have helped to 
confirm the diagnosis of diaphragmatic paralysis [3, 13], but was not performed in our 
case due to the associated relatively high risk of pneumothorax. The chest X-ray revealed 
an elevated diaphragm on both sides with nearly no movement during inspiration, and 
the maximum inspiratory pressure was severely reduced. 

Laryngeal paresis is a rare feature of NA [2, 6]. To and Traquina [14] reported a case of 
a child with bilateral vocal cord paresis due to NA. Our patient suffered from partial 
paralysis of both recurrent laryngeal nerves. Since both superior laryngeal nerves were 
additionally affected, glottic stenosis was incomplete and the patient was still able to 
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breathe spontaneously, although a slight inspiratory stridor was noticed on auscultation. 
Recovery of respiratory muscle weakness can take months to years, and only about 50% of 
the patients experience an improvement of respiratory function [12], whereas 
improvement of laryngeal paresis usually occurs faster [2, 14]. In our case, phonation 
markedly improved within 8 weeks. 

The diagnosis of NA in this case was based on the affection of multiple motor nerves, 
the typical onset of the disease, the reported shoulder pain and the negative results of 
additional diagnostics. Isolated phrenic nerve paralysis without weakness of the upper 
limbs despite normal EMG and nerve conduction velocities has been described to occur 
in NA [3, 5, 8, 12]. However, to the best of our knowledge, bilateral and simultaneous 
vocal cord paresis with concomitant bilateral palsy of the diaphragm without involvement 
of the proximal upper limb muscles or weakness of the shoulder girdle has not been 
reported in NA so far. 

Conclusion 

Orthopnea and laryngeal paresis may be the only manifestations of NA. Therefore, 
physicians should be alerted to a preceding history of an upper airway infection and 
shoulder pain even if pareses of the upper limbs and the shoulder girdle are absent and 
the EMG and nerve velocity conduction studies are unrevealing. 
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Table 1. Results of spirometry showing mild airflow obstruction and severe inspiratory restriction 

Spirometry Result % of reference 

VC, liter 
FVC, liter 
FEV1, liter 
RV, liter 
PImax, mbar 
PEmax, mbar 

03.62 
03.39 
02.43 
03.03 
03.57 
12.81 

075.1 
073.2 
065.9 
130.7 
034.3 
094.8 

VC = Vital capacity; FVC = forced vital capacity; 
FEV1 = forced expiratory volume per 1 second; RV = 
residual volume; PImax = maximal inspiratory 
pressure; PEmax = maximal expiratory pressure. 

 
 

 

 

 

Fig. 1. Chest X-ray at initial visit in maximum expiration (a) and maximum inspiration (b), showing 
paresis of the diaphragm and partial atelectasis of the right lung. 

 

 

 

Fig. 2. Videolaryngoscopy during phonation after the initial visit (a) and at the 2-month follow-up (b), 
demonstrating an improvement of the vocal cord mobility and a normalization of the ventricular fold 
tension. 
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