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ABSTRACT Acute brachial plexus neuritis also known as neuralgic
amyotrophy (NA) is one of the rare neuromuscular diseases character-
ized by sudden onset of severe pain and sensory deficits in the upper ex-
tremities and is followed by muscle weakness and atrophy. The
diagnosis is based on the patient’s history and physical findings and is
corroborated by electromyography. In this case, we present a 35-year-
old female who developed idiopathic NA manifesting predominantly
with the involvement of the anterior interosseous nerve in the postpar-
tum period following normal pregnancy and delivery with cesarean sec-
tion under epidural anesthesia.

Keywords: Acute brachial plexus neuritis; neuralgic amyotrophy;
postpartum; anterior interosseous nerve

OZET Noraljik amyotrofi olarak da bilinen akut brakiyal pleksus né-
riti, tist ekstremitelerde ani baslayan siddetli agr1, duyu bozuklugunu
kas giicsiizliigli ve atrofinin takip ettigi nadir goriilen néromuskiiler
hastaliklardan biridir. Tan1 hastanin dykiisiine, fiziksel bulgularina da-
yanir ve elektromiyografi ile dogrulanir. Bu olguda, normal bir gebe-
ligi takiben epidural anestezi altinda sezaryen ile dogum yapan, agirlikli
olarak anterior interossedz sinir tutulumu ile seyreden postpartum idi-
yopatik noraljik amyotrofi tespit edilen 35 yasinda bir kadin hastay1 su-
nuyoruz.

Anahtar Kelimeler: Akut brakiyal pleksus noriti; noraljik amyotrofi;
postpartum; anterior interossedz sinir

Neuralgic amyotrophy (NA) is an acute neu-
ropathy mainly affecting the brachial plexus or its
branches and is characterized by non-specific and
painful clinical manifestations.! The etiology of this
disease is still unclear. Some precipitating events (im-
munization, infection, surgery, pregnancy, trauma,
etc.) seem to trigger the syndrome but its pathophys-
iology remains uncertain.” Clinically, symptoms with
abrupt onset of shoulder pain, usually unilaterally are
followed by progressive neurologic deficits of motor
weakness, dysesthesias, and numbness.’ The diagno-
sis of NA is typically based on history and physical
examination; electrodiagnostic testing is crucial to
confirm the diagnosis.* Proximal entrapment neu-

ropathies of the upper limb, compressive cervical root
disorder, rotator cuff syndrome, meningo-radiculitis,
facio-scapulo-humeral myopathy, infiltrative or post-
radiation plexopathy, and vasculitis should be con-
sidered in differential diagnosis.' The following case
report focuses on NA which presented as mimicking
anterior interosseous nerve (AIN) palsy in an active
female in the postpartum period.

I CASE REPORT

A 35-year-old woman presented to our outpatient
clinic complaining of a weakness to flex the terminal
phalanges of her right index finger and thumb which
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started 6 weeks ago. Before her complaints onset, she
had delivered a full term baby with a cesarean sec-
tion under epidural anesthesia. There were no com-
plications. The patient and baby were discharged
after one day in hospital. On detailed questioning, she
described an acute onset sharp pain in right arm two
days after delivery. There was no trauma to her right
upper extremity by way of positioning while on the
operating table. She told that her arm pain remitted
within two weeks. But she noticed a lack of strength
in the right hand especially her right thumb and index
fingers. There was no sign of systemic disease, vas-
culitis or malignancy in her past medical history and
no family history of neuromuscular disease. There
was also no sign of infection. The patient had no
fever, headache, muscle soreness, arthralgia, malaise,
or rash. She had no history of smoking or alcohol in-
take. On physical examination, she had full range of
motion in the neck and shoulder. Neurological ex-
amination showed weakness of the right flexor polli-
cis longus (FPL) and the flexor digitorum profundus
(FDP) to the index finger as Medical Research Coun-
cil (MRC) grade 2/5. She was unable to form an O
with the thumb and index finger (O sign or Spinner’s
sign), and had abnormal pinch grip strength (Figure
1). No other muscle weakness, sensory loss, or reflex
abnormality was detected. Cranial nerve examination
was normal. She could ambulate independently.
Complete blood tests including autoimmune screen
and biochemical parameters were unremarkable. Ra-
diographs of the chest, shoulder and neck were non-
contributory. Magnetic resonance imaging (MRI) of
the neck and the right shoulder revealed mild degen-
eration in the intervertebral discs and acromioclavic-

FIGURE 1: Abnormal pinch grip (right hand) due to weakness of the right thumb
interfalengeal and index finger distal interfalengeal joint flexion.
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ular joint. Her right arm ultrasonography showed no
abnormalities. Nerve conduction study (NCS) and
needle electromyography (EMG) were performed 4
weeks after onset the patient’s symptoms. Motor
NCS showed decreased amplitudes of compound
motor action potentials (CMAPs) in both right me-
dian and ulnar nerves recorded on the levels of wrist
and elbow (Table 1). In the needle EMG, intense ab-
normal spontaneous activity was detected in the right
FPL and FDP-II muscles, while motor unit potential
(MUP) was not observed. Mild polyphasic MUPs
were observed in the right APB, pronator quadratus
(PQ) and ADM muscles with a mild abnormal spon-
taneous activity. Recruitment was reduced in a neu-
rogenic pattern in right PQ and no motor units were
recruited in right FPL, FDP-II (Table 2). Electrodi-
agnostic studies revealed a pattern of plexopathy not
readily localizable to one or more specific trunks, di-
visions or cords. The patient was diagnosed with right
NA predominantly involving the nerve fibers be-
longing to AIN. Physical therapy including electrical
stimulation, joint range of motion and strengthening
exercises for the denervated muscles was started. On
control visit 3 months after the treatment, she started
to use her right thumb and index fingers effectively
during daily activities with a motor strength of grade
4/5 (MRC) in interphalangeal joint flexion. Reinner-
vation MUPs were seen in the muscles innervated by
the AIN in the control EMG which was performed 3
months after the treatment (Table 2). Both clinically
and electrodiagnostically, recovery was observed
with improvement in strength and recruitment of
motor units. The patient told that she almost returned
to normal activities. A written informed consent was
obtained from the patient.

I DISCUSSION

NA, is a rare disorder that occurs most often in
healthy individuals.® It was first described by
Dreschfeld in 1887. He reported recurrent episodes
of the condition in 2 sisters.® Several other reports fol-
lowed, but it was Parsonage and Turner who clearly
detailed the clinical features of the condition in a co-
hort of 136 patients in 1948.7% Hence, this clinical
condition has become commonly known as Parson-
age-Turner syndrome.””
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TABLE 1: Nerve conduction study.

Nerve stimulation DML (ms) AMP (2-4uV) NCV(m/s)
Sensory
Right median -2 finger 2.34 19.5 40.7
Right ulnar-2" finger 2.29 30.2 436
Right radial superficial 3.05 12.5 439
Right medial antebrachial cutaneous 29 10 414
Right lateral antebrachial cutaneous 23 14 60.9
Motor
Right median-APB

1. Wrist 3.18 1.9

2. Elbow 719 1.1 62
Right ulnar-ADM

1. Wrist 1.98 3.7

2. Below elbow 5.57 33 64

3. Above elbow 714 31 58
39 month
Right median-APB

1.Wrist 3.33 46

2.Elbow 7.50 4.0 60
Right unlar-ADM

1.Wrist 219 72

2.Below elbow 5.94 6.6 64

3.Above elbow 7.7 6.4 62

DML: Distal motor latency; AMP: Amplitude; NCV: Nerve conduction study; ADM: Adductor digiti minimi; APB: Abductor pollicis brevis.

TABLE 2: Needle EMG findings.

Spontaneous MUAP Recruitment
Muscles (Right side) 1A Fib PSW Fasc H.F Amp. Dur. PPP Pattern
C5 paraspinal N None None
C6 paraspinal N None None
C7 paraspinal N None None
C8 paraspinal N None None
Deltoid N None None None None N N N N
Triceps brachii N None None None None N N N N
Biceps brachii N None None None None N N N N
Pronator teres N None None None None N N N N
FCU N None None None None N N N N
FDP-digit Il | 4+ 4+ None None N N N No Activity
FPL | 4+ 4+ None None N N N No Activity
ADM | 1+ 2+ None None N N N Reduced
APB | 2+ 2+ None None N N N Reduced
PQ | 2+ 2+ None None N N N Discrete
EiP N None None None Nane N N N N
3" month
FDP-digit II | 2+ 2+ None None 1- 1+ 1+ Reduced
FPL | 2+ 2+ None None 1- 1+ 2+ Discrete
APB N 1+ 1+ None None 1+ 1+ 1+ Reduced
PQ N 1+ 1+ None None 1+ 1+ 1+ Reduced
ADM N 1+ 1+ None None 1+ 1+ 1+ Reduced

MUAP: Motor Unit Action Potential; IA: initial Activity; Fib: Fibrillation; PSW: Positive Sharp Wave; Fasc: Fasciculation; H.F: High Frequency; Amp: Amplitude; Dur: Duration; PPP:
Polyphasic Potentials; N: Normal; I: Increased; FCU: Flexor carpi ulnaris; FDP: Flexor digitorum pollicis; FPL: Flexor pollicis longus; ADM: Adductor digiti minimi; APB: Abductor pollicis
brevis; PQ: Pronator quadratus; EiP: Extansor indicis proprius.

188



Zeynep T. BAHTIYARCA et al.

J PMR Sci. 2021;24(2):186-91

The incidence of NA is approximately 2 to 3 per
100.000 person years.'” The classical clinical pattern
of NA includes 3 consecutive phases: painful phase,
then weakness, amyotrophy and sensory complaints,
then recovery. Pain is the first symptom in 90% of
cases, it has an acute onset.! It is typically severe,
neuropathic and unrelenting, often waking patients
from sleep. Its duration varies from 1 day to 2
months.” Weakness may precede the pain in 5% of
cases but occurs within 24 hours in 34% of cases,
after 1-7 days in 39% and after 1-4 weeks in 27%.
The amyotrophy appears generally between 2 and 6
weeks and indicates the significance of the axonal
loss. ! In this case, the patient’s pain terminated in 2
weeks, and then weakness appeared.

The reason of this syndrome is unclear although
it often suggests an autoimmune origin such as in
Guillain-Barre syndrome.'® The current evidence
suggests that NA has a complex pathophysiology that
includes an underlying predisposition, susceptibility
to dysfunction of some peripheral nervous system
structures, and an autoimmune trigger.!! Precipitat-
ing conditions are common benign trauma, simple or
strenuous exercise, pregnancy, childbirth, any kind
of surgery, several bacterial or viral infections, and
also various vaccinations.! In this case, the patient’s
inciting event appeared to be a delivery with cesarean
section and childbirth. The patient was not vaccinated
recently before the delivery. There was also no sign
of infection and malignancy. The patient had no
fever, headache, muscle pain, fatigue, or rash. Con-
cerning postsurgical origins, traction injury due to in-
traoperative positioning and an immune-mediated
inflammation of the brachial plexus are main factors.
In this case the patient’s arms were resting. Traction
was not applied, and there was no positioning of the
arms for a long period of time. In a study conducted
by Lederman and Wilbourn, it is supported that nei-
ther the route of delivery nor the type of anesthesia is
important in causing or triggering an attack of NA.
Both vaginal deliveries and cesarean sections have
been related with the condition.!! The current hy-
pothesis in this case is that NA may have been
caused by an underlying susceptibility to mechanical
injury of the brachial plexus, and caused by an im-
mune-mediated response due to pregnancy. Preg-
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nancy also increases the risk of compression, stretch,
or entrapment of various nerves. Delivery and labor
and the postpartum period create additional condi-
tional risk.

NA has both an idiopathic and hereditary form.”
Hereditary neuralgic amyotrophy (HNA), is an au-
tosomal dominant disorder, which predisposes to re-
current attacks of peripheral nerve damage. HNA is
mainly linked to a mutation in the gene of the septin-
9 protein (SEPT9) on chromosome 17g25.!° Surgery
and childbirth are known triggers for HNA attacks.
Some prior reports have suggested the hereditary
forms of NA as being especially likely to predispose
to postpartum events.!! But this form is differenti-
ated from idiopathic form with familial recurrence,
earlier age of onset.'? In this case, the patient had no
family history. Given the lack of family history, our
suspicion of HNA was low, though we cannot rule it
out as a contributing factor as no genetic testing was
done.

In the differential diagnosis, cervical radicu-
lopathy, complex regional pain syndrome involving
the shoulder or arm and mononeuritis complex (pe-
ripheral nervous system vasculitis) should be consid-
ered. According to the clinical and additional
investigations, meningo-radiculitis, neoplastic plex-
opathy, or vasculitis, for example, may be considered.
With painless “NA”, chronic idiopathic demyelinat-
ing polyneuropathy, multifocal motor neuropathy,
Lewis Sumner syndrome, and hereditary neuropathy
with liability to pressure palsy or a facio-scapulo-
humeral myopathy may be considered.! In some
cases, NA may involve nerves not in the brachial
plexus. Extra-brachial forms are particularly those af-
fecting the lumbosacral plexus, and the phrenic nerve.
In these cases, diabetic amyotrophy may be consid-
ered which is characterized by acute onset of proxi-
mal, unilateral pain of the hip, buttocks, or thigh,
progressing to sensory disturbance of the affected
limb and followed by weakness and atrophy of the
proximal lower extremity muscles."!* In this case, the
patient’s deep tendon reflexes and sensory examina-
tion were normal and the patient had no weakness in
the lower extremities. Therefore, diabetic amyotro-
phy was ruled out.
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The diagnosis of NA is essentially based on his-
tory and physical examination; electrodiagnostic test-
ing is crucial to confirm the diagnosis and monitor
recovery.’* The distribution of abnormalities in NA
can vary from an isolated nerve to the widespread in-
volvement of the brachial plexus.'* It has been re-
ported that paresis of the upper part of the brachial
plexus, affecting the shoulder girdle muscles, is the
most common (71.1%) form of it and involvement of
the lower part of the plexus is less likely. A few cases
of NA presenting as AIN compression have been re-
ported.'®" In this patient, EMG indicated that the me-
dian and ulnar nerves were also involved, but the
AlN-innervated muscles were severely damaged.
Sometimes, MRI of the cervical spine and brachial
plexus is helpful to exclude alternate diagnoses, such
as a compressive lesion.*’ There are no specific lab-
oratory tests to guide diagnosis. Blood investigations
may be helpful to define the recent infection (IgM
bodies). Searching for diabetes mellitus and antibod-
ies such as ANCAs, is useful to rule out some auto-
immune disorders. In this case, the patient’s complete
blood tests, biochemical parameters including fasting
blood sugar, glycated hemoglobin Alc, autoimmune
screen were normal. Lumbar puncture findings are
usually normal in NA and the procedure is rarely per-
formed but is necessary with extensive NA, with in-
volvement of the lumbosacral plexus or the cranial
nerves, or with chronic erythema migrans to search
for Lyme disease and other causes of meningo-radi-
culitis. Genetic investigations of the SEPT9 protein
will be performed when HNA is suspected.’!?

There is no specific treatment protocol estab-
lished for NA. First-line treatment is based on anal-
gesia together with anti-inflammatory drugs and other
co-analgesics. Some articles have reported favorable
outcomes of oral or intravenous steroid treatment for
NA. Considering the rarity of the disorder, there is
poor literature evidence to support its efficacy.'®!”
Physical therapy is also an important adjunct in the
treatment of NA to enhance range of motion and
strength of the shoulder girdle, scapular stabilizers,
and rotator cuff.’ Passive joint range of motion exer-
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cises for the shoulder and elbow can be added with
the reduction of pain. Considering the recovery status
of the affected muscles, active-assisted and active
range of motion exercises should be initiated. Other
modalities such as massage, ultrasound, and electri-
cal stimulation may be helpful, but there are insuffi-
cient studies in the literature on their use.'®!” The
clinical course of this condition varies from patient
to patient. When the nerve lesion is partial, the re-
covery is provided by collateral reinnervation and
may be completed in 6 to 12 months. In contrast,
when the lesion is severe, recovery is based on nerve
growth and direct reinnervation, requires 1 to 3 years,
and is not always as good.'” If there is no evidence of
regeneration with EMG after 6-9 months, nerve trans-
fers or decompression surgery can be considered.?
Drug treatment could not be given in this case be-
cause the patient was breastfeeding her baby. So, the
main treatment of the patient was given by physical
therapy. A significant recovery was observed in the
patient 3 months after the treatment.

I CONCLUSION

In the present report, we discussed the case of a
woman diagnosed with NA in the postpartum period.
Lack of knowledge of this condition among physi-
cians and clinical variability often result in the lack of
recognition of this syndrome. In a patient presenting
with shoulder pain followed by weakness, NA should
always be included in the differential diagnosis. This
case report highlights the importance of considering
the association of NA with postpartum events and
may presenting as mimicking AIN palsy.

Acknowledgment and Financial Support

We are stating that all of authors have no financial and personal
relationships with other people or organisations that could inap-
propriately influence (bias) their work. As a result we have no
conflict of interest to report. We hereby declare that all authors
have made a substantial contribution to the information submit-
ted for publication; all have read and approved the final manu-
script and the manuscript or portions thereof are not under

consideration by another journal.



Zeynep T. BAHTIYARCA et al.

J PMR Sci. 2021;24(2):186-91

Seror P. Neuralgic amyotrophy. An update.
Joint Bone Spine. 2017;84:153-8. [Crossref]
[Pubmed]

Smith CC, Bevelaqua AC. Challenging pain
syndromes: Parsonage-Turner syndrome.
Phys Med Rehabil Clin N Am. 2014;25:265-
77. [Crossref] [Pubmed]

Feinberg JH, Radecki J. Parsonage-turner
syndrome. HSS J. 2010;6:199-205. [Crossref]
[Pubmed] [PMC]

Sneag DB, Rancy SK, Wolfe SW, et al.
Brachial plexitis or neuritis? MRI features of
lesion distribution in Parsonage-Turner syn-
drome. Muscle Nerve. 2018;58:359-66.
[Crossref] [Pubmed]

Wade J, Taylor T. Postpartum lIdiopathic
Brachial Neuritis in a Sport Medicine Physi-
cian. J Brachial Plex Peripher Nerve Inj.
2015;10:e50-e52. [Crossref] [Pubmed] [PMC]

Dreschfeld J. On some of the rarer forms of
muscular atrophies. Brain. 1886;9(2):187-89.
[Crossref]

Sathasivam S, Lecky B, Manohar R, et al.
Neuralgic amyotrophy. J Bone Joint Surg Br.
2008;90:550-3. [Crossref] [Pubmed]

Parsonage MJ, Turner JW. Neuralgic amy-

10.

.

12.

13.

14.

15.

I REFERENCES

otrophy; the shoulder-girdle syndrome.
Lancet. 1948;1:973-8. [Crossref] [Pubmed)]

Stutz CM. Neuralgic amyotrophy: Parsonage-
Turner Syndrome. J Hand Surg Am.
2010;35:2104-6. [Crossref] [Pubmed]

van Alfen N, van Engelen BG. The clinical
spectrum of neuralgic amyotrophy in 246
cases. Brain. 2006;129:438-50. [Crossref]
[Pubmed]

Lederman RJ, Wilbourn AJ. Postpartum neu-
ralgic amyotrophy. Neurology. 1996;47:1213-
9. [Crossref] [Pubmed]

Serin HM, Yilmaz S, Kanmaz S, et al. A rare
cause of brachial plexopathy: hereditary neu-
ralgic amyotrophy. Turk Pediatri Ars.
2019;54:189-191. [Pubmed] [PMC]

Llewelyn D, Llewelyn JG. Diabetic amyotro-
phy: a painful radiculoplexus neuropathy.
Pract Neurol. 2019;19:164-7. [Crossref]
[Pubmed]

Van Eijk JJ, Groothuis JT, Van Alfen N. Neu-
ralgic amyotrophy: An update on diagnosis,
pathophysiology, and treatment. Muscle
Nerve. 2016;53:337-50. [Crossref] [Pubmed]

Wong L, Dellon AL. Brachial neuritis present-
ing as anterior interosseous nerve compres-

191

16.

17.

18.

19.

20.

sion--implications for diagnosis and treatment:
a case report. J Hand Surg Am. 1997;22:536-
9. [Crossref] [Pubmed]

Johnson NE, Petraglia AL, Huang JH, et al.
Rapid resolution of severe neuralgic amyotro-
phy after treatment with corticosteroids and in-
travenous immunoglobulin. Muscle Nerve.
2011;44:304-5. [Crossref] [Pubmed]

van Eijk JJ, van Alfen N, Berrevoets M, et al.
Evaluation of prednisolone treatment in the
acute phase of neuralgic amyotrophy: an ob-
servational study. J Neurol Neurosurg Psychi-
atry. 2009;80:1120-4. [Crossref] [Pubmed]

Hashizume H, Nishida K, Nanba Y, et al. Non-
traumatic paralysis of the posterior in-
terosseous nerve. J Bone Joint Surg Br.
1996;78:771-6. [Crossref] [Pubmed]

Sumner AJ. Idiopathic brachial neuritis. Neu-
rosurgery.  2009;65:A150-2.  [Crossref]
[Pubmed]

Naito KS, Fukushima K, Suzuki S, et al. Intra-
venous immunoglobulin (IVIg) with methyl-
prednisolone pulse therapy for motor
impairment of neuralgic amyotrophy: clinical
observations in 10 cases. Intern Med.
2012;51:1493-500. [Crossref] [Pubmed]


https://www.sciencedirect.com/science/article/pii/S1297319X16300586?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/27263426/
https://www.sciencedirect.com/science/article/abs/pii/S1047965114000023?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/24787332/
https://journals.sagepub.com/doi/10.1007/s11420-010-9176-x
https://pubmed.ncbi.nlm.nih.gov/21886536/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2926354/
https://onlinelibrary.wiley.com/doi/abs/10.1002/mus.26108
https://pubmed.ncbi.nlm.nih.gov/29461642/
https://www.thieme-connect.de/products/ejournals/abstract/10.1055/s-0035-1558424
https://pubmed.ncbi.nlm.nih.gov/27917239/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5023080/
https://academic.oup.com/brain/article-abstract/9/2/178/299502?redirectedFrom=fulltext
https://online.boneandjoint.org.uk/doi/full/10.1302/0301-620X.90B5.20411
https://pubmed.ncbi.nlm.nih.gov/18450616/
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(48)90611-4/fulltext
https://pubmed.ncbi.nlm.nih.gov/18866299/
https://www.jhandsurg.org/article/S0363-5023(10)01109-3/fulltext
https://pubmed.ncbi.nlm.nih.gov/21035964/
https://academic.oup.com/brain/article/129/2/438/292269
https://pubmed.ncbi.nlm.nih.gov/16371410/
https://n.neurology.org/content/47/5/1213
https://pubmed.ncbi.nlm.nih.gov/8909432/
https://pubmed.ncbi.nlm.nih.gov/31619932/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6776451/
https://pn.bmj.com/content/19/2/164
https://pubmed.ncbi.nlm.nih.gov/30530723/
https://onlinelibrary.wiley.com/doi/abs/10.1002/mus.25008
https://pubmed.ncbi.nlm.nih.gov/26662794/
https://www.jhandsurg.org/article/S0363-5023(97)80025-1/pdf
https://pubmed.ncbi.nlm.nih.gov/9195467/
https://onlinelibrary.wiley.com/doi/abs/10.1002/mus.22100
https://pubmed.ncbi.nlm.nih.gov/21717467/
https://jnnp.bmj.com/content/80/10/1120
https://pubmed.ncbi.nlm.nih.gov/19321467/
https://online.boneandjoint.org.uk/doi/abs/10.1302/0301-620X.78B5.0780771
https://pubmed.ncbi.nlm.nih.gov/8836068/
https://academic.oup.com/neurosurgery/article-abstract/65/suppl_4/A150/2614599?redirectedFrom=fulltext
https://pubmed.ncbi.nlm.nih.gov/19927060/
https://www.jstage.jst.go.jp/article/internalmedicine/51/12/51_51.7049/_article
https://pubmed.ncbi.nlm.nih.gov/22728480/

