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Abstract 

Neuralgic amyotrophy(NA), is a rare and highly variable neurological disorder of unknown 

aetiology that causes serious diagnostic problems. We described a case of NA with atrophy of 

the brachialis muscle in order to enrich clinicians’ knowledge about this disorder and to help 

them in the proper diagnosis of NA. A 21-year-old man presented with sudden, severe pain in 

the right biceps muscle. The man had consultations with several doctors and physiotherapists. 

Three magnetic resonance imaging (MRI) examinations, a nerve conduction study (NCS) and 

needle electromyography (EMG) were performed. Only after 6 months, based on medical 

history, physical examination and ultrasound imaging (USI), the physiotherapist suggested NA, 

which was later on confirmed by a neurologist. This case description of NA showed a variety 

of symptoms that made it difficult to establish an accurate diagnosis for a longer period of time. 

The diagnostic procedure, as well as the prolonged time between the onset of symptoms and 

diagnosis, indicates the need for further education of clinicians to better understand the 

symptoms of NA. 

Keywords : neuralgic amyotrophy; brachialis amyotrophy; case report; magnetic resonance 

imaging; needle electromyography; nerve conduction study;  
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Introduction 

Neuralgic amyotrophy (NA) is a rare and highly variable neurological disease of 

unknown aetiology that poses significant diagnostic challenges [1,2]. The overall incidence of 

NA is estimated at 1.64–3.00 cases per 100,000. However some authors have suggested that 

this rate may be underestimated due to serious diagnostic problems [1,3]. The disease affects 

men more often than women and most commonly occurs between 30 and 70 years of age, 

although cases have also been reported in children and the elderly [1,3-5]. The aetiology of this 

disorder is not completely understood, and the possible causes include immunological, 

environmental and genetic factors [1,6,7]. Autoimmune processes, viral infections (including 

SARS-CoV-2(severe acute respiratory syndrome coronavirus 2), bacterial infections and 

vaccination complications are indicated [7-11]. The environmental factors mainly include 

strenuous exercise and surgical procedures[1,7]. Some researchers suspect that individuals with 

NA have a genetic predisposition to develop the disease [1,12]. 

NA is characterised by the acute onset of severe pain localised to the shoulder girdle, arm or 

elbow, often radiating to the neck area and/or the entire upper limb. Severe pain, often exceeds 

a 7 on the 10-point Numeric Pain Rating Scale (NPRS) and typically lasts from days to weeks 

[6]. Over time, the pain subsides, but muscle weakness and atrophy develops in the muscles 

supplied by the various nerves of the shoulder plexus [1]. The clinical picture depends on the 

presence of single or multiple neuropathies [13]. The injury usually involves the suprascapular, 

axillary, long pectoral or musculocutaneous nerves [14]. Less frequently, damage occurs to the 

phrenic, recurrent laryngeal or intercostal nerves[13-15]. Muscle paresis and atrophy depend 

on the damaged nerve and most commonly affect the serratus anterior, supraspinatus, 

infraspinatus, deltoid, triceps, biceps, brachialis, wrist and finger extensors [14,15]. Sensory 

disturbances in the form of hypaesthesia, paraesthesia and allodynia accompany paralysis and 

muscle atrophy [16]. Typically, after an acute painful onset of NA, significant muscle atrophy 

develops, and then the paresis resolves within 2–3 or even up to 5 years [6,17]. In some patients, 

functional limitation, pain and fatigue persist even beyond this period [18]. 

Accurate and rapid diagnosis can be difficult for clinicians due to the heterogeneous nature of 

NA symptoms, large differences in symptom localization, incomplete understanding of the 

causes of this disease, and  relatively rare occurrence. This article presents a chronological 

description of a patient’s case suffering from severe pain in the elbow area with subsequent 

atrophy of the brachialis muscle, who for many months was unable to obtain the correct 

diagnosis and treatment. Upon deeper analysis, these symptoms led to the diagnosis of NA. 
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As these symptoms were atypical, we decided to present this clinical case to expand the 

knowledge of physicians and facilitate the correct diagnosis of NA. 

Case Presentation 

This case study presents a 21-year-old right-handed male. The man was previously 

healthy, with no chronic diseases, no history of genetic or inherited disorders in the family. In 

his history, the man reports that he leads an active lifestyle and exercises intensely at the gym 

in his spare time. 

In March 2022, on the 5st of March to be exact, a few hours after waking up, the patient 

experienced a strong, pulsating, and scattered pain in the biceps muscle of their right arm. The 

man rated it an 8 on the NPRS scale. He reported that the pain was present at rest and intensified 

during movement of the limb. It was most intense in the position of arm inversion to 90 degrees 

and external rotation, during forearm supination, and when attempting to straighten the elbow 

joint combined with straightening at the radiocarpal joint. The pain was so severe that it 

practically hindered the execution of these movements. Additionally, the individual suffered 

from nausea and myoclonus of the right brachial and biceps muscles.  

On the day the first symptoms appeared, the patient sought for a consultation with his primary 

care physician, who, based on the history, diagnosed exercise-related overload at the gym (the 

result of low electrolyte levels). The doctor prescribed nimesulide (Nimesil) at a dose of 100 

mg for 5 days. After two doses, the patient did not experienced any improvement. The next day, 

the patient experienced a reduction in the pain area (more punctual and located in the biceps 

brachii muscle insertion area The patient also reported paraesthesia along the arm, forearm, and 

palmar part of the hand up to the thumb when touching the painful area, as well as positional 

tremor in the upper limb. After 5 days of prescribed medication, the pain subsided and the 

patient rated it as a 6 on the NPRS scale, but the paraesthesia and postural tremor persisted and 

the symptoms remained unchanged. 

In April 2022, due to the persistent pain (6 on the NPRS scale) and a sense of increasing muscle 

weakness prompted the patient to consult a physiotherapist. The consultation took place on 

April 5, 2022, during which the physiotherapist diagnosed an overuse injury of the biceps 

muscle in the right upper limb and recommended the application of cold compresses for a 

duration of 5 days. Regrettably, these recommendations did not yield any positive therapeutic 

effects. The patient mentioned that only self-massage of the affected area of the upper limb 

resulted in temporary pain reduction to level 4 on the NPRS scale, which lasted up to 15 

minutes. 
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On May 5, 2022, the man observed atrophy of the brachialis muscle in the right upper limb( 

Figure 1 and Figure 2). His pain was localised to the lateral side of the arm, near the insertion of 

the brachialis muscle and reduced to an NPRS score of 4. The concerning loss of muscle mass 

prompted the individual to seek advice from a orthopaedist. On July 25, 2020, following a 

medical history review and physical examination, the orthopaedic surgeon confirmed the 

atrophy of the brachioradialis muscle. Additionally, ultrasound imaging (USI) of the arm region 

showed no apparent abnormalities, as per the doctor's assessment. As the main diagnosis, the 

doctor indicated unspecified soft tissue diseases associated with their use, overload and 

overexertion. Pharmacological treatment was recommended: Cignon shots two times a day for 

20 days (one 10 ml vial contains: chondroitin sulfate 415 mg; dry extract of long thistle root 

100 mg; turmeric root powder equivalent 1200 mg; hydrolysed collagen 80 mg; hyaluronic acid 

25 mg; zinc 1.5 mg; copper 0.15 mg), and Urazym twice a day for 15 days (enteral tablets 

contain: bromelain, papain, rutoside). Furthermore, the patient was advised to avoid full weight-

bearing on the limb and, in case of no improvement, to consider extending the diagnostics with 

MRI Despite the recommended treatment, there was no observed therapeutic effect. 
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June 2022: Patient started using diclofenac ointment (Diclofenac lipogel 10 mg/g 4 times a day 

for 14 days) without consulting a doctor. . Each episode of high physical activity increased the 

pain, which then decreased the following day. After a training session at the gym, he again felt 

very intense pain similar to the pain from the initial attack. Pain severity was also rated as 8 on 

the NPRS scale. After a few days, the pain decreased to a score of 4 on the NPRS scale. 

July 2022: On July 5, 2020, the man again visited an orthopaedic surgeon (a different surgeon 

from the first time), who suggested a rupture of the long head of the biceps brachii muscle and 

ordered an MRI scan of the right shoulder. On September 5, 2022 MRI scan, without contrast 

was performed. 

August 2022: A follow-up consultation with an orthopaedic surgeon was conducted on August 

5. The MRI examination did not confirm any fracture of the long head of the biceps brachii 

muscle. Later then, an orthopaedics suspected a tear of the brachialis muscle and ordered an 

MRI scan of the right elbow joint. An examination was performed on August 5, 2022, but no 

rupture of the brachialis muscle was confirmed, only showing diffuse swelling of the brachialis 

muscle, a volume reduction and the onset of fat infiltration (Figure 3).  

Figure 2. Shoulder on (A) the right and (B) left sides. Significant atrophy of the brachialis muscle is  
seen on (A) the right side ( Source: Personal) 

Figure 1. Shoulder on (A) right and (B) left sides. Significant atrophy of the brachialis muscle is 
seen on (A) the right side. (Source: Personal) 
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During this period, the man rated his average pain as 3 on the NPRS scale, but there were 

occasional recurrences of more intense pain. Additionally, paraesthesia, manifested as tingling, 

numbness, and burning sensations, occurred in the palm. The MRI results did not lead to any 

clinical diagnosis.. The orthopaedic surgeon suggested injecting the area of the nerve with an 

anaesthetic to relieve the pain. The man did not consent to the proposed treatment, and the 

continued lack of diagnosis prompted him to see another orthopaedic doctor.  

 

Figure 3. Edema of the brachial muscle, reduction of its volume and beginning of fat infiltration 

- transverse-section (Source: MRI of right elbow joint 05.08.2022) 

On August 20, 2022, another orthopedic consultation took place. After gathering medical 

history, conducting a physical examination, and reviewing previous tests, the doctor ordered a 

magnetic resonance imaging of the cervical spine, electromyography (EMG), and nerve 

conduction study (NCS) (Table 1). All tests were promptly performed. An MRI, showed no 

abnormalities. The results of NCS and EMG indicated that the parameters of the conduction of 

the right ulnar nerve, both distally and proximally, were normal. The conduction of the 

musculocutaneous nerve to the biceps and brachialis muscles was within the normal range, and 

the conduction of the radial nerve to the triceps muscle was also normal. After analyzing the 

previously conducted tests and obtaining the ordered tests in the next visit, the doctor identified 

several potential causes for the symptoms (musculocutaneous nerve damage, thoracic outlet 

syndrome and cervical spine discopathy), but none of them were clearly pointed out. As the 

primary diagnosis, the doctor indicated mononeuropathy of the upper limb, unspecified.  
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The physician recommended physiotherapy, including massage of the scalenus and trapezius 

muscles, pectoralis minor, electrostimulation and exercises of the brachialis muscle, and 

stabilisation of the cervical spine and shoulder blades. 

Table 1. Summary of EMG and NCS data 

[ms] – milisecond; [mV] – milivolt; [mA] – miliampere ; [mm] – milimetre ; [m/s] – metre 

per second 

 

The lack of a precise diagnosis, persistent pain and progressive muscle atrophy prompted the 

man to continue looking for another clinician. He visited a physical therapist on August 29, 

2022. Based on the history, functional examination, including sensory static two point 

discrimination examination in the innervation area of the musculocutaneous, USI examination 

of the right and left arm (revealing swelling of the musculocutaneous nerve and decreased 

thickness of the right brachialis muscle) and after analysis of the studies performed to date, NA 

was suggested.   
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MCV 

Right, Musculus biceps brachii, nervus musculcutaneus, C5-C6 

Erb’s 

point 

4.3 14.1 6.2 43.3 60 0.1 250 - - 

Right, Musculus brachialis, nervus musculocutaneus, C5-C6 

1 5.0 14.5 10.5 37.2 60 0.1 240 - - 

Right, Musculus triceps brachii, nervus radialis, C6-Th1 

1 4.6 18.1 5.6 58.2 60 0.1 250 - - 

Right, Musculus abductor digiti minimi, nervus ulnaris, C8-Th1 

Wrist 2.5 7.0 6.45 20.9 50 0.1 55 - - 

Elbow 7.2 6.6 6.7 23.5 50 0.1 280 4.7 59.6 

SCV 

Right, Nervus ulnaris V finger 

Wrist 1.9 14.8 1.8 6.1 21 0.1 100 1.9 52.6 
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September 2022: Less than a month after consulting with a physiotherapist, the patient sought 

a neurologist with all the results of previous tests. During the visit, the patient also mentioned 

the physiotherapist's suspicion that the cause could be NA. The neurologist ordered a biopsy of 

the brachial muscle, which the patient did not undergo. However, based on the patient`s medical 

history, physical examination, and the tests conducted so far, the neurologist confirmed NA.  

He prescribed Nivalin intramuscularly for 10 days (1 ml contains 5 mg galantamine bromide) 

and Neurovit orally for 30 days (100 mg vitamin B1, 200 mg vitamin B6, 0.2 mg vitamin B12). 

Unfortunately, there was no improvement after treatment, so the patient decided to start physical 

therapy. After several therapy sessions of dynamic neuromobilization, the patient noticed an 

improvement, consisting of reduction of pain, paraesthesia, and the feeling of fatigue and 

discomfort, which previously appeared after intense physical activity.  

 

3. Discussion 

The main aim of this case report was to present a rare case of Neuralgic Amyothropy 

(NA) involving musculoskeletal nerve and atrophy of the brachialis muscle. Accurate diagnosis 

poses a challenge for many physicians, as illustrated by the case of a young man with NA, 

where it took 7 months from the onset of symptoms to establish a diagnosis. This is likely due 

to the limited knowledge of many clinicians about NA [19,20]. Jerath and Mahajan highlighted 

that prompt diagnosis and appropriate treatment of NA are crucial to prevent neuropathy, 

muscle atrophy, and prolonged disability [21]. This is evident in the clinical case described in 

this article, as muscle atrophy in the upper limb is visible just one month after the onset of 

symptoms. Therefore, swift diagnosis and early intervention have a significant impact on the 

overall physical and mental health of NA patients. 

The diagnosis of NA is primarily based on a clinical interview utilizing well-executed 

symptomatology, physical examination, and muscle examination [7, 21]. This can also be 

confirmed through clinical neurophysiological tests [22]. Unfortunately, insufficient knowledge 

about the fundamental symptoms and the disease spectrum leads to an excess of unnecessary 

tests, which are often costly and stressful for patients [19, 20]. This is also confirmed in this 

case, the man underwent three MRI scans (shoulder, elbow and cervical spine), two USI 

examinations, a nerve conduction study, electromyography and had a histopathological 

examination of the affected muscle ordered, which he ultimately did not undergo. Some 

researchers believe that MRI of the shoulder girdle region is not very sensitive in the diagnosis 

of NA [23].  



164 

However, Gstoettner et al. [7] stated that imaging peripheral nerves using MRI expands the 

diagnostic capabilities of NA. Nevertheless, in the described case, the triple MRI examination 

did not lead to an accurate diagnosis. 

Duman et al. highlight the effectiveness of magnetic resonance neurography (MRN) in 

diagnosing NA[28]. The authors emphasize that MRN should be the preferred imaging method 

in the diagnosis of acute PTS and can prevent unnecessary tests that do not contribute to the 

diagnosis of this condition [28]. Unfortunately, a limitation of MRN is that it is not commonly 

used, and in the described case, this examination was not finalized. 

Although NCS is often referred to as the "gold standard" in peripheral neuropathy diagnosis 

[26], nerve conduction parameters in NA may fall within the normal range, limiting the 

sensitivity of this technique [20]. This is confirmed by the case described here, where nerve 

conduction parameters did not deviate from the norm. Feinberg emphasizes that EMG is a 

useful but invasive test for detecting and confirming muscle denervation [25] However, there 

is a period (the first weeks after injury) in which changes will not be visible [25]. Unfortunately, 

in the case described here, no abnormalities were found in the EMG (Table 1), even though this 

examination was also conducted 6 months after the onset of the initial symptoms. In the 

available literature, no information was found regarding the sensitivity of histopathological 

examination in the diagnosis of NA. Unfortunately, this test was not conducted in the described 

case, making it difficult to assess its diagnostic value. 

NA is often misdiagnosed as tension muscle pain, traumatic nerve injury, tumour compression, 

cervical radiculopathy, neurogenic thoracic outlet syndrome, cervical spondylosis, rotator cuff 

damage, compression neuropathy and many other conditions [2,7,19]. In the described case, 

one of the doctors made several diagnoses suggesting the possibility of cervical discopathy,  

thoracic outlet syndrome or musculocutaneous nerve injury, but unfortunately, the correct 

diagnosis was not established. Recognition tension-type pain should not be a problem since it 

rarely appears suddenly or reaches a very high level of pain. Thoracic outlet syndrome can be 

ruled out based on functional and imaging studies[30].  In cervical radiculopathy, unlike NA, 

symptoms are consistent with the innervation of nerve roots. In contrast, Rotator cuff muscle 

damage can be diagnosed using functional tests, MRI, and ultrasound [7]. Cervical spondylosis 

less frequently causes radiating pain to the limbs and is relatively easy to eliminate [7,29]. 

Tumour compression can be differentiated using MRI [7].  

The described case of a patient with NA, who remained undiagnosed for six months despite 

repeated visits to specialists and a series of investigations, highlights the need to spread 

awareness of the disease across medical specialities.  
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The study of val Alfen et al. [30] demonstrated that after specialized training of primary care 

physicians, the incidence of NA increased to 1/1000 cases, which is 30–100 times higher than 

reported by previous studies [1,3,30]. Most likely, the main challenges in the diagnosis of NA 

are high variability and heterogeneity of symptoms and their localisation, the lack of specific 

diagnostic tools and the limited knowledge among many doctors about this disease. 

4. Conclusions 

This NA case report reveals diverse symptoms that have long made an accurate 

diagnosis difficult. The diagnosis was finally made seven months later. This case underscored 

the crucial role of a thorough physical examination in recognizing NA. No abnormalities were 

detected in the NCS examination, while changes in the musculocutaneous nerve were identified 

in the ultrasound examination. The diagnostic procedures and the prolonged time between 

symptom onset and diagnosis indicate the need for further training of physicians to better 

understand NA symptoms. 
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