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Introduction

Neuralgic amyotrophy (NA)-also known as Parsonage- 
Turner syndrome or brachial plexus neuritis-is an under- 
recognized but distinct clinical syndrome, with a characteris-
tic clinical presentation of an acute, severe neurogenic pain in 
the shoulder or arm lasting for several days or weeks, fol-
lowed by muscle weakness, atrophy, and sensory loss as the 
pain diminishes.13,17,19-23) The pain is a hallmark of NA and typi-

cally relentless and severe [numerical rating scale (NRS)＞7].17,21) 
There is no successful treatment of NA yet and the initial 
pain at the onset of an attack is only partly relieved by tradi-
tional analgesics.17,21)

Although spinal cord stimulation (SCS) has been known 
as an accepted, effective therapy for patients with chronic 
neuropathic pain such as complex regional pain syndrome 
(CRPS) type I as well as in a variety of other neuropathic con-
ditions,1,2,7,12,15,24) its effectiveness against the neuropathic 
pain of NA was not reported. Herein we describe a 35-year-
old woman with intractable neuropathic pain from NA who 
responded to SCS.6,15,24)

Case Report

A 35-year-old female presented with an eight-week his-
tory of a severe, unrelenting pain in the left palm and ra-
dial four fingers, medial forearm, and in the shoulder pain 
waking her from sleep. The pain was described as dull, 
crushing, and deep pressure-like and of an extreme severity 
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소제목에는 약어 필요없음. 

약어는 처음 한번 풀어쓰고 다음부터 약어로 표기

t-test, p＜=0.05, n=20, ＜ , 단위 뜀/Kim et al.

위첨자.14,16)

DNA, RNA, CT, MRI, SPSS는 약어 없음.

(yonsei stroke registry: YSR)있다. 특히 노인에

서 yonsei stroke registry (YSR) ＜ ≤ ≥ ＞

 ＞ ± - (Table 1, Figure 1)(Table 1 and 2).
Statistical Package for the Social Sciences (SPSS) 
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(8-9/10 on NRS). The pain made the patient sit on the table 
constantly holding her arm close to her body, keeping it im-
mobile.

Eight weeks ago, she woke up in the morning with a se-
vere pain in her left shoulder and hand and this pain was un-
likely any pain she experienced before. The pain worsened 
at this day and become constant and unrelenting since then 
and it was heavier at night. A weakness in her left hand pro-
gressively developed 2 weeks after the onset of pain. The 
pain did not respond to medications and physical therapy. A 
magnetic resonance imaging (MRI) of the cervical spine 
showed no abnormalities. The electromyography study sug-
gested an incomplete brachial plexopathy.

On examination, a moderate tenderness in the left shoul-
der with a moderate weakness [manual muscle testing 
(MMT) grade 3] of the left hand grasping and finger move-
ment was observed. The sensory examination showed patch 
areas of hypesthesia, paresthesia, and mechanical allodynia 

to light touch and pressure in her left shoulder, medial fore-
arm, thenar side of the palm and in four fingers which cor-
responded to the pain sites (Figure 1A). Her NRS at exami-
nation was (8/10, NRS) and the pain was more severe at night 
(9/10, NRS). The MRI of the left brachial plexus showed a 
diffuse swelling, increased signal intensity, and an enhance-
ment of whole trunks of the left brachial plexus and its divi-
sions suggesting a brachial plexopathy (Figure 1B and C). 
There was a marked asymmetrical uptake in the blood pool 
phase of the three-phase bone scintigraphy (Figure 1D) and 
skin temperature asymmetry on digital infrared thermal im-
aging (Figure 1E).

After admission for pain control, the amount of daily 
medication was increased to gabapentin 2,400 mg, IR-codon 
40 mg, oxycodone 40 mg, amitriptyline 20 mg, and 50 mcg/
hr transdermal fentanyl. However, the pain relief was not 
satisfactory and the patient got an injection of fentanyl 10 
mg five times a day as needed. A stellate ganglion block was 

FIGURE 1. Pain distribution and magnetic resonance imaging (MRI) findings of neuralgic amyotrophy. A: A drawing shows the 
patchy distribution of pain in shoulder, medial forearm, palm, and fingers which corresponded to the sensory abnormality. Dotted 
areas represent a presence of an allodynia and the gray area indicate an area of dull, crushing, and deep pressure-like pain, and a 
black area in the left hand had a severe pain combined with an allodynia. B, C: A T2-weighted coronal MRI (B) and a gadolinium-
enhanced, T1-weighted coronal image (C) shows diffuse swelling, increased signal intensity of the superior, middle, and inferior 
trunks of the left brachial plexus and its divisions. In addition, a soft tissue swelling and enhancement of the left deltoid region and a 
small joint effusion in the shoulder joint were seen. D: Three phase bone scintigraphy showing an increased perfusion in the left 
hand and fingers (painful area) and decreased perfusion of the right hand and wrist in the blood pooling phase. E: A digital infrared 
thermal imaging shows a decreased temperature in the left hand and fingers and right fingers. 
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effective only for several hours.
Considering the chronicity and severity of neuropathic 

pain, a temporary trial of SCS was performed (approximate-
ly 10 weeks after onset of pain) with a cylindrical electrode 
(Octrode®, Plano, TX, USA) at the level of C3-5 (Figure 
2A). The severe dull, crushing and deep pressure-like spon-
taneous pain and the evoked pain (mechanical allodynia) in 

the arm and hand was alleviated for about 50% (contact po-
larity 3-4+, 100 usec, 100 Hz, 1.5 mA). She assessed the ef-
fect of SCS as fairly successful and expressed the pain in-
tensity (4-5/10, NRS). During the temporary stimulation 
period of 21 days, she was satisfied with the analgesic effi-
cacy of SCS and wanted to have a chronic stimulation.

Approximately 12 weeks after the onset of severe pain, a 
chronic SCS system was implanted through a paddle lead 
SCS (PentaTM and Eon-Mini® rechargeable, St. Jude Medi-
cal, Plano, TX, USA) (Figure 2B). After one week of adjust-
ment of the stimulation parameters (1-4+, 400 usec, 90 Hz, 
1.4 mA), she finally discontinued a nighttime injection of 
fentanyl and switched into IR-codon 10 mg as needed. The 
analgesic efficacy of SCS was more effective in controlling 
pain and allodynia in the medial forearm, palm and 2nd, 
3rd, 4th fingers (more than 60% relief, subjective assess-
ment). The effectiveness of chronic SCS was fairly consis-
tent during the follow-up of 12 months and she evaluated her 
pain as 4 (daytime)-5 (nighttime) in on an 11 point NRS. At 
the last follow-up of 12 months after the onset of pain, the pa-
tient still suffered a serious, chronic pain (f luctuating 
3-6/10, NRS) and grade IV MMT weakness of left hand. Her 
medication at the last follow-up was gabapentin 1,200 mg, 
oxycodone 20 mg, amitriptyline 10 mg, and IR-codon 20 mg 
per day.

Discussion

NA, which was first described by Dreschfeld4) in 1886 as 
a distinct clinical syndrome, is characterized by attacks of 
neuropathic pain and subsequent patch paresis in the upper 
extremities. The etiology of idiopathic NA remains unknown 
and an immune-mediated process seems to garner the most 
support currently.11,14,25) A hallmark of NA is a sudden, severe 
painful onset and the patch distribution of motor, sensory and 
autonomic symptoms.17,27) Any part of the brachial plexus 
and the lumbosacral plexus can be involved, with any 
combination of motor and sensory impairment.17,21) A bilateral 
involvement of the brachial plexus occurs in approximately 
30% of patients; clinical features are commonly asymmetric 
in presentation.21) The upper trunk of the brachial plexus is 
most usually involved, but any part of this plexus can be 
affected too. Also painless attacks can occur.17,21)

In 96% of patients, NA presents with acute, severe pain in 
the upper extremities, neck and/or trunk, which usually 
causes the individual to wake up early in the morning. The 
pain then increases to its maximum severity over the next 
few hours.21) Typically is the pain relentless, worse at night 
and is unlikely anything the patient has ever experienced 

FIGURE 2. Spinal cord stimulation (SCS) for the pain of a neu-
ralgic amyotrophy (NA). A: The X-ray film shows the location of 
a cylindrical lead at C3 to C5 level for temporary SCS. B: The X-
ray film shows the location of the paddle lead for the chronic 
stimulation in the neuropathic pain of a NA. 
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before, with pain scores of at least 7 being assigned on the 
numerical scale of 0 to 10.19) This initial pain lasts for 4 weeks 
on average, but disappears in 5% of cases within 24 hours 
and lasts for at least 2 months in 10% of individuals.21) Sub-
sequently, at least 75% of patients will go on to develop an ad-
ditional type of pain, possibly because of hypersensitivity 
of the damaged nerves to mechanical stretch or maintained 
posture, shooting or radiating pains to the arms or trunk that 
dissipate over a period of weeks to months. Additionally, 
two-thirds of individuals develop a musculoskeletal pain at 
the origin or insertion of the paretic or compensating mus-
cles, especially in the periscapular and cervical-occipital 
regions.18,20,21)

The treatment of pain and residual sequele of a NA is di-
rected to a supportive management. Adequate analgesia in-
cluding the use of opiates in the acute painful phase and ap-
propriate physical therapy and rehabilitation for shoulder 
paresis and glenohumeral instability in the chronic phase are 
the cornerstones of management.17,21,23) The prognosis of NA 
was traditionally thought to be positive, with full recovery 
occurring in 80% to 90% of patients 2 to 3 years following 
the onset of symptoms.3,16) However, subsequent studies 
showed that the overall recovery was less favorable than 
usually assumed.17,21,23) Persistent pain and paresis was expe-
rienced in approximately two-thirds of patients that were 
followed for 3 years or more, with a marked effect on their 
daily life and employment.5,17,21,23)

SCS is known to be a safe and effective treatment option 
for selected patients with medically refractory chronic pain 
syndrome such as failed back surgery syndrome or CRPS, 
and peripheral neuropathic pain.1,2,7,12,15,24) SCS involves the 
placement of electrodes in the epidural space and production 
of an electrical current by means of a pulse generator. The 
analgesic mechanism produced by SCS is believed to work 
by the gate control mechanism and modulation of excitatory 
and inhibitory neurotransmitter release in the dorsal horn.9,24) 
Although SCS has been reported to be effective in various 
kinds of neuropathic pain,1,2,7,12,15,24) the effectiveness of SCS 
was not reported in the treatment of a typical neuropathic 
pain of NA. 

The reason why we performed the trial SCS in this patient 
is simple; we wanted to relieve an extraordinary prolonged 
period of severe pain refractory to maximal medical treat-
ment (NRS>7/10). Therefore, we adopted a temporary SCS 
as a salvage procedure within a desperate condition in our 
case. This kind of temporary SCS treatment has already 
been reported in the acute and subacute phase of postherpet-
ic neuralgia.10,26) Another reason for temporary SCS was that 
the typical neuropathic pain nature of NA. Although a typi-

cal cutaneous manifestation of CRPS-1, such as edema and 
sudomotor sign, was absent, the symptoms and signs and 
some ancillary investigations were comparable to those of 
typical CRPS-1.8) Further controlled studies are needed to 
evaluate the efficacy of early SCS in the severe neuropathic 
pain of NA.

Conclusion

Temporary SCS was effective in achieving an adequate 
analgesia in the acute phase of NA and chronic SCS was 
also useful to control the chronic pain. However, NA has 
been known to spontaneously resolve and we think SCS tri-
al should be limited to selected patients with pain is notori-
ously refractory to conservative management. 

■ The authors have no financial conflicts of interest. 
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