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Introduction

Since the spread of severe acute respiratory syndrome coro-
navirus 2 (SARS-CoV-2) around the world, and the declara-
tion of coronavirus disease 2019 (COVID-19) pandemic, it
has become increasingly evident that several neurological
manifestations are associated with this disease, involving both
central and peripheral nervous systems [1].

Neuralgic amyotrophy is an uncommon clinical syn-
drome characterized by initial severe neuropathic pain
and patchy weakness of the shoulder and arm muscles,
usually involving the upper and middle trunks of the bra-
chial plexus, followed by slow recovery. Neuralgic
amyotrophy can be idiopathic or hereditary and is usually
unilateral in 70% of cases [2].

Etiology and pathophysiology of neuralgic amyotrophy are
still unclear; several precipitating factors had been reported
including post-infectious, post-vaccination, post-operative,
and post-traumatic, [3] with recent viral illness being the most
common associated trigger [4].

To our knowledge, only 3 case reports have documented
neuralgic amyotrophy in association with SARS-CoV-2 infec-
tion in the literature [5—7]. Herein, we present a case of severe,
bilateral asymmetric neuralgic amyotrophy in a 32-year-old
male, in association with laboratory-confirmed infection with
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SARS-CoV-2. This represents the first case from the Middle
East and North Africa (MENA) region, to the best of our
knowledge, expanding the spectrum of neurological involve-
ment in association with COVID-19 infection.

Case report

A 32-year-old right-handed male with no relevant past
medical history developed fever, cough, and generalized
body pain in November 2020. He tested positive for
SARS-CoV-2 via a nasopharyngeal swab reverse
transcription-polymerase chain reaction (RT-PCR). He
was hospitalized in a specialized institution for COVID-
19 and received oxygen, antibiotics, vitamins, and antico-
agulants and was discharged after 7 days. During hospital
stay, he experienced severe pain at the left shoulder,
aggravated by touch and movement, for which he re-
ceived acetaminophen with minimal relief. The pain in-
volved the right shoulder one week later.

After discharge, the pain intensified and progressed to
involve both forearms and hands. Two weeks from the
onset, he started to develop progressive proximal weak-
ness of both upper limbs, more on the left side, in addi-
tion to developing bilateral hand numbness, and an area of
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sensory loss over his left shoulder and radial forearm. He
was initially evaluated by general physician and orthope-
dic surgeon and received pregabalin 300 mg/day, trama-
dol hydrochloride 50 mg twice daily, and local injection
of steroids and lidocaine in both shoulders. He showed
little improvement and was referred to our neurology out-
patient clinic after 5 weeks of onset. He reported having
severe pain ranging from 7 to 10 out of 10 on numerical
rating scale (NRS), where 0 is no pain and 10 is the most
severe pain.

Findings of his systemic examination were normal. On
neurological examination, he was alert, conscious, and
oriented with normal speech and higher mental functions.
Cranial nerve assessment was normal. Motor examination
on the left side showed winging of scapula, weakness of
shoulder abduction and flexion of Medical Research
Council (MRC) grade 1/5, weakness of shoulder external
rotation and elbow flexion of MRC grade 2/5, and weak-
ness of flexion of the distal interphalangeal joints of the
thumb and index finger “OK sign” of MRC grade 4/5. On
the right side, he had weakness of shoulder abduction,
shoulder flexion, and elbow flexion of MRC grade 4/5.
Minimal atrophy was observed on both shoulders, more
on the left side. Motor examination of both lower limbs
was normal. Deep tendon reflexes were absent all over the

Fig. 1 Magnetic resonance
imaging (MRI) of cervical spine
and both brachial plexuses in a
32-year-old male. a Coronal 3D
T2-weighted images with fat
suppression using sampling per-
fection with application-
optimized contrasts by using flip
angle evolution (SPACE) se-
quence, showing abnormal signal
that involved the rotator cuff
muscles bilaterally (arrows); b
coronal 3D T2-weighted image
through the brachial plexus
showing no pathological changes;
and c sagittal T2-weighted image
of the cervical spine showing no
myelopathy or compressing
masses
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body, except for right triceps and brachioradialis reflexes.
Sensory assessment showed reduced sensation over the
right and left shoulders, and left forearm. Planter response
was downgoing bilaterally.

Electrophysiological studies (nerve conduction tests and
electromyography) were performed 5 weeks after initial pre-
sentation. It revealed sensory and motor axonal involvement,
in the form of low amplitude of compound motor action po-
tentials of musculocutaneous, axillary, and suprascapular
nerves on both sides, and long thoracic and anterior
interosseous nerve on the left side, with patchy denervation.
The picture was compatible with bilateral neuralgic
amyotrophy. A magnetic resonance imaging (MRI) showed
hyperintense T2-weighted signal of supra- and infraspinatus
muscles, indicating intramuscular edema, with normal cervi-
cal spine and both brachial plexuses, further confirming the
diagnosis (Fig. 1).

An extensive blood workup showed normal complete
blood count; renal and liver functions; serum electrolytes;
creatine kinase; inflammatory markers (erythrocyte sedi-
mentation rate, C-reactive protein); serum vitamins Bl,
B6, B12, and folate; protein electrophoresis; immuno-
globulin essay; thyroid function; and antithyroid autoanti-
bodies. There was no serological evidence of infection
with hepatitis B, C, and E; herpes simplex virus (HSV);
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human immunodeficiency virus (HIV); Lyme; syphilis; or
toxoplasma. A panel for vasculitis and autoimmune anti-
bodies yielded negative results. Cerebrospinal fluid (CSF)
analysis showed normal protein and glucose levels, with
no WBCS, negative culture and sensitivity, and gram
stain for bacterial infection. Polymerase chain reaction
screening for neurotropic viruses was negative in serum
and CSF.

The patient was commenced on intravenous methylpred-
nisolone 1000 mg per day for 5 days, but it was stopped due to
dermatological side effects. He received a course of intrave-
nous immunoglobulins (IVIg) in a dose of 25 g/day for 5 days.
There was partial relief of pain with no improvement in mus-
cle power. His motor and sensory examinations remained the
same after 8§ weeks of symptoms onset.

Discussion

Involvement of peripheral nervous system in patients with
COVID-19 is on the rise. In an early study from China
[8], it was estimated to affect 8.9% of patients; however,
it is more likely underreported, requiring further electro-
physiological studies to determine its true incidence and
characteristics. This involvement may result from direct
neuro-invasion or from an autoimmune, post-infectious
mechanism [8]. Understanding the sequence and mecha-
nism of events leading to neural damage in patients with
COVID-19 might help in early diagnosis and treatment
and highlights the need for prospective research on pat-
terns of peripheral and central nervous system involve-
ment in patients with COVID-19 [9].

Neuralgic amyotrophy is a rare form of peripheral neu-
ropathy that has been rarely reported in association with
COVID-19, to our knowledge. A PubMed search was
performed using the following combinations of keywords:
neuralgic amyotrophy, SARS-CoV-2, COVID-19, and
brachial plexopathy. It revealed only 3 case reports in
the literature [5-7], till the time of writing (Table 1).
The report of Cacciavillani et al. includes a patient who
developed pure sensory neuralgic amyotrophy, possibly
related to infection with SARS-CoV-2, without any clin-
ical or electrophysiological signs of motor nerve involve-
ment. The report of Siepmann et al. reported a patient
with sole median nerve involvement, as a rare clinical
manifestation of neuralgic amyotrophy. A third report by
Mitry et al. showed hyperintense T2-weighted signal of
the supraspinatus, infraspinatus, teres minor, teres major,
and trapezius muscles on MRI, with initial improvement
on oral steroids. These different presentations of post-
COVID-19 neuralgic amyotrophy highlight the possible
variability of symptoms in patients with peripheral

nervous system involvement with SARS-CoV-2 infection,
and the importance of detailed assessment of patients with
COVID-19 for neurological deficits [9].

Neuralgic amyotrophy is a distinct disorder that is more
common in males, predominantly affecting the roots of the
brachial plexus, and characterized by excruciating neuropathic
pain followed by multifocal paresis and sensory loss in C5,
C6, and less frequently in C7 distribution. It has two subtypes,
hereditary neuralgic amyotrophy (HNA) and idiopathic neu-
ralgic amyotrophy (INA), and is estimated to affect 23 cases/
100,000 inhabitants/year. The involvement is mainly unilater-
al in 70% of cases, and bilateral or asymmetric in the other
30%. Diagnosis is confirmed by electrophysiological studies
and sometimes with evidence of strain in the supra and
infraspinatus muscles on MRI [10, 11].

The etiology of the disease is not well understood; how-
ever, an immune-mediated reaction, that is triggered by
earlier or concomitant infection is believed to be the cause
in 43% of cases [12]. Some features in our report are dif-
ferent from the other published cases. First, the bilaterality
of pain and weakness, which is an uncommon feature of
neuralgic amyotrophy in itself. Second, the very early on-
set of symptoms during the initial presentation of COVID-
19, suggesting a probable direct viral neuroinvasion, rather
than an autoimmune post-infectious response against
SARS-CoV-2 [13]. Moreover, our report showed hyperin-
tense T2-weighted signal of supra and infraspinatus mus-
cles in MRI. This is explained by denervation of skeletal
muscles in the distribution of the brachial plexus nerves,
due to intramuscular edema [14]. MRI helpsin ruling
out other etiologies of painful shoulder weakness.

Treatment of neuralgic amyotrophy has not been validated,
in the absence of randomized controlled trials (RCTs). A rea-
sonable protocol for adults was found to be oral prednisone (1
mg/kg per day) for 1 week, followed by tapering of 10 mg per
day during the second week [15]. Intravenous immunoglobu-
lin (IVIg) has also been proposed as a treatment [16], in case
of contraindication to steroids or the emergence of side effects,
similar to our case.

Conclusion

Our case adds to the growing body of evidence of
peripheralnervous system involvement in COVID-19 patients.
Despite being a rare disease, neuralgic amyotrophy should be
suspected and ruled out in COVID-19 patients, presenting
with severe pain and weakness of the shoulder and arm mus-
cles. This study highlights the importance of detailed assess-
ment of patients with COVID-19 with neurological deficits, to
avoid delay in diagnosis and allow for early management.

@ Springer



Neurol Sci (2021) 42:2161-2165

2164

so[osnur sniz TA
-oden pue ‘Jofew -0D-SUVS
210} ‘IOUT SA19) 10 sa1poquiue
‘smyeurdseryur sypuow ¢ 10} D3] wnIds
‘snyeurdserdns -Je ured jurof pue eoudsAq AIISOJ
oyi jo [eu “uonoJuUL 61-AIAOD "qeMs 803
JuswdAoIdwr -31s payySrom-z L, d1qeqoid 1oy Syoom MIj -uAreydoseu
[eniu]  SPIOIS [RIQ pasearou] pauonuaur JON ‘Tewwiou se poyiodey  ‘ured puey pue IOp[NOYS YOI  SYOOM MO OAESON /LT TR 10 AN
'SSAURIM ON
SoXa[ja1 ‘uonodyje A1osuds amnd Aq
[ewIou ‘YiSuans oS PAMO[[0J ‘DAIOU SNOAULIND
"JOSUO JO Som [ewIOU ‘DN “OAIU [BULIOU ‘QAISU SNOAUBIND [eIyoRIqRIUE [RI)R]
9 1oye pasisiad SNOJUBIND [RIYIBIGIIUE [RIONE] [IYOBIGAIUL [RIDVR] 9} JO uonNQLYSIp AP Ul qems [ead
SEISAYISISAP ¥91 2y Jo opmyjduwe [enuajod ay Jo uonnquusip oy quuip roddn pue jsum Yoy Ay syoMm -ukreydoseu Te 1R
pue eisoyisoodAH  pauonuaw JON QUOP JON  UOIJB QAU AIOSUDS PIoNpal ‘SON Ul eIsayisoodAt] (A1osuds omg  ur ured Suneronioxs ‘syoom g 7YY AADISOd  JN/ZS  TUB[[IARIOOR))
‘uonnqrosip
*Ky1Aanoe snoduejuods UDS 9AIOU URIPIW ]}
ou ‘sojosnu sporjjod suouoddo ur ersayysadAy ‘sojosnuu
JENI) Suuodey pue s1a21q s1o1jjod 1030npqe oy ur storjjod susuoddo
JO syoom g 1oye Kq pamor[oy JUSWIINIOAT JTUN I0JOW UT 9SBAIOAP pue siorjod 101onpqe
s3urpuiy A10Su9s sAep [ 10} $1001 WSS ‘ONF uO “wue 1addn ‘sn3uoj siorjjod J0xa} S)RoMm 9 Jaye pjuasaid
10 J0j0UI UT (Kep/3y/8wr [)  8D—LD [BIGIE[IS 9 UI J00[q Uononpuoo [ented yrm ‘snpunjoid wnionsIp ‘SIPIM {7 JOYB SSOUBIM qems 833
juowaAoidwr ou  ouojostupard -d1 oy jo oseard OAIU UBIPAW A Jo Aypedomou 10X%9[J WS oy} JO oarssarord ‘sxpoom SIOIM -uAreydoio Te 1o
‘Jorjor uted [enied [e10 -ul [euSis-z1 PIIA [BUOXE JOJOWI POMOYS SON  SSOUEoM ‘I0jowr A10SUQS 7 3sI1 ot Surmp ured 010A9g zIsng aAmsod N /TS uuewdorg
Jopuad
uondJul /(s18aK)
AwodANQ JUSUBAL], TIN s3urpuy [eo130]01SAYdonod[q  UonBUILIEXD [BOIFO[OIIN amord eorur)) 198UQ 61-dIANQD  98VY Joyiny

QIMEIA] A W 61-AIAOQD WM pajeroosse AydonoAwe o13[emau yim syuaned Jo sonsLajorIey)

L 9|qel

pringer

Qs



Neurol Sci (2021) 42:2161-2165

2165

Author contribution 1II, EAA, and SFA were involved with acquisition
of data. III, RA, JYA, and SFA treated the patient. III, and SFA wrote the
initial manuscript. All authors critically appraised and revised it. All au-
thors read and approved the final manuscript.

Declarations
Conflict of interest The authors declare no competing interests.

Ethical approval
Ethics Commiittee.

This case report was approved by the Institutional

Informed consent  Written informed consent for publication of this case
report was obtained from the patient.

References

1. Pezzini A, Padovani A (2020) Lifting the mask on neurological
manifestations of COVID-19. Nat Rev Neurol 16:636-644.
https://doi.org/10.1038/s41582-020-0398-3

2. van Alfen N (2011) Clinical and pathophysiological concepts of
neuralgic amyotrophy. Nat Rev Neurol 7:315-322. https://doi.org/
10.1038/nrneurol.2011.62

3. Feinberg JH, Radecki J (2010) Parsonage turner syndrome. HSS J
6(2):199-205

4. Fibuch EE, Mertz J, Geller B (1996) Postoperative onset of idio-
pathic brachial neuritis. Anesthesiology. 84(2):455-458

5. Siepmann T, Kitzler HH, Lueck C (2020) Neuralgic amyotrophy
following infection with SARS-CoV-2. Muscle Nerve 62(4):E68—
E70. https://doi.org/10.1002/mus.27035

6. Cacciavillani M, Salvalaggio A, Briani C (2020) Pure sensory neu-
ralgic amyotrophy in COVID-19 infection. Muscle Nerve

7. Mitry MA, Collins LK, Kazam JJ, Kaicker S, Kovanlikaya A
(2020) Parsonage-turner syndrome associated with SARS-CoV2
(COVID-19) infection. Clin Imaging 72:8-10

8. Mao L, Jin H, Wang M, Hu Y, Chen S, He Q, Chang J, Hong C,
Zhou Y, Wang D, Miao X, Li Y, Hu B (2020) Neurologic mani-
festations of hospitalized patients with coronavirus disease 2019 in
‘Wuhan, China. JAMA Neurol 77:¢201127. https://doi.org/10.1001/
jamaneurol.2020.1127

9. Siepmann T, Kitzler HH, Reichmann H, Barlinn K (2021)
Variability of symptoms in neuralgic amyotrophy following infec-
tion with SARS-CoV-2. Muscle Nerve 63(1):E8—E9. https://doi.
org/10.1002/mus.27084

10. Van Eijk JJ, Groothuis JT, Van Alfen N (2016) Neuralgic
amyotrophy: an update on diagnosis, pathophysiology, and treat-
ment. Muscle Nerve 53(3):337-350

11. Gstoettner C, Mayer JA, Rassam S, Hruby LA, Salminger S,
Sturma A, Aman M, Harhaus L, Platzgummer H, Aszmann OC
(2020) Neuralgic amyotrophy: a paradigm shift in diagnosis and
treatment. J Neurol Neurosurg Psychiatry

12. van Alfen N, Van Engelen BG (2006) The clinical spectrum of
neuralgic amyotrophy in 246 cases. Brain. 129(2):438—450

13. Li YC, Bai WZ, Hashikawa T (2020) The neuroinvasive potential
of SARS-CoV2 may play a role in the respiratory failure of
COVID-19 patients. J] Med Virol 92(6):552-555. https://doi.org/
10.1002/jmv.25728

14. Scalf RE, Wenger DE, Frick MA, Mandrekar JN, Adkins MC
(2007) MRI findings of 26 patients with parsonage-turner syn-
drome. Am J Roentgenol 189(1):W39-W44

15. wvan Alfen N, van Engelen BG, Hughes RA (2009) Treatment for
idiopathic and hereditary neuralgic amyotrophy (brachial neuritis).
Cochrane Database Syst Rev 3

16. Naito KS, Fukushima K, Suzuki S, Kuwahara M, Morita H,
Kusunoki S, Ikeda SI (2012) Intravenous immunoglobulin (IVIg)
with methylprednisolone pulse therapy for motor impairment of
neuralgic amyotrophy: Clinical observations in 10 cases. Intern
Med 51:1493-1500

Publisher’s note Springer Nature remains neutral with regard to jurisdic-
tional claims in published maps and institutional affiliations.

@ Springer


https://doi.org/10.1038/s41582-020-0398-3
https://doi.org/10.1038/nrneurol.2011.62
https://doi.org/10.1038/nrneurol.2011.62
https://doi.org/10.1002/mus.27035
https://doi.org/10.1001/jamaneurol.2020.1127
https://doi.org/10.1001/jamaneurol.2020.1127
https://doi.org/10.1002/mus.27084
https://doi.org/10.1002/mus.27084
https://doi.org/10.1002/jmv.25728
https://doi.org/10.1002/jmv.25728

	Neuralgic amyotrophy associated with COVID-19 infection: a case report and review of the literature
	Introduction
	Case report
	Discussion
	Conclusion
	References


