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Clinical Effectiveness of Electrical Fire Needling for
Shoulder Pain of Amyotrophic Lateral Sclerosis: A Pilot
Study
Case Report

Abstract
Amyotrophic lateral sclerosis (ALS) is a progressive and incurable disease that
causes degeneration of the motor neurons of the brain stem and the spinal cord.
About half of ALS patients reported pain and joint contracture. Especially, the
pain and contracture in shoulder joint are the main causes of decreasing quality
of patient’s life.
Electrical fire needling is a therapeutic measure of applying the stimulation
of both acupuncture and heating. And it has effects of relieving pain and joint
contracture.
ALS patients with shoulder pain who visited the department of Acupuncture
& Moxibustion in Wonkwang Gwangju Medical Center had taken electrical fire
needling therapy for 8 times.
We evaluated the relief of their shoulder pain and disability using the Visual
Analog Scale (VAS), and Passive Range of Motion (PROM).

The pain evaluated by VAS was gradually decreased, and there was a significant
difference between study group and control group. The mobility calculated by
ROM was generally increased, but there was no significant difference between
study group and control group generally.
The above results show that electrical fire needling can be used as an effective
treatment for reducing shoulder pain. Further studies on this subject are needed
to yield more concrete evidence.
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Introduction
Amyotrophic lateral sclerosis (ALS) is a neurological disease
of unknown origin characterized by selective degeneration and
death of upper and lower motor neurons. It almost invariably
progresses to paralysis and death over a 1-5 year time course [1].
At present, there is no therapy that can reverse loss of functions
[2]. In oriental medicine, Wei symptom (痿證) is similar to as ALS
[3]. Wei symptom means limb paralysis due to muscle atony that
can not make a muscle contract. It begins as mild degree from
extremities, but in some cases ends to quadriplegia or death [4].
Pain is a frequent symptom in ALS, especially in the later
stages of disease [5] and influences quality of life, increasing
suffering and hopelessness [6]. Previous studies report that about
50% [7] to more than 70% [8] of ALS patients complain pain. It is
believed that an indirect symptom of pathology occurs, as a result
of primary symptoms of muscular weakening. Musculoskeletal
pain is often related to atrophy and altered tone around joints,
but also muscle contracture and joint stiffness can cause patients
sever pain [9]. With the decreasing of mobility, pain becomes
more severe, so it may result in frozen joints or inability when the
patients try to shift their positions [10].
Submit Manuscript | http://medcraveonline.com

Especially, the pain and contracture in shoulder joint are the
main causes of decreasing quality of patient’s life [3]. ALS patient’s
upper and lower limbs are getting weaker so the muscle and joint
contracture may be more rapidly progressive and difficult to
recover.

From past to present, a lot of treatment methods have been
developed to treat shoulder pain [11]. Among them, fire needling
is a treatment method that an illness is cured through an
instantaneous injection of a red-hot needle [12] so from ancient
times, a fire needling is used to treat many kinds of diseases such
as an arthralgia syndrome and a musculoskeletal disease [13].

The symptom of the shoulder pain that amylotrophic lateral
sclerosis (ALS) patients have commonly suffered has many cases
of muscle contraction as mentioned earlier, so is considered to
fall under the category of arthralgia syndrome. On this account,
electrical fire needling device has been used to apply the treatment
of fire needling to shoulder pain for ALS patients. Several studies
on effectiveness fire needling were conducted. Nevertheless, the
study had not been applied to patients with shoulder pain of
amyotrophic lateral sclerosis yet.
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Therefore, this study was conducted to study the effect of
electrical fire needling treatment for shoulder pain of amyotrophic
lateral sclerosis (ALS).

Materials and Methods
Subjects

This study was conducted at the Wonkwang University ALS
clinic from February 2014 to October 2015. Eighteen eligible
ALS patients were selected from the patients who agreed on the
clinical trial.
A.

Inclusion criteria

a. Patients who satisfied the EL Escorial criteria and who were
diagnosed with ALS by EMG in general hospital
b. Patients who signed consent

c. Patients who complain shoulder pain with more than VAS 5
B.

Exclusion criteria

a. Patients who were not able to give basic information due to
the severe bulbar palsy
b. Patients who were addicted to drugs such as alcohol,
nicotine, or caffeine

c. Patients who take analgesic medicine or another medical
treatment

d. Patients who have cervical origin shoulder pain in physical
exam
e. Patients who use pacemaker

f. Patients who were not eligible for this study at the discretion
of the researcher

Measurements

Visual analogue scale (VAS): VAS is a commonly used method to
assess treatment efficiency of musculoskeletal disease. It is also
convenient and simple to use and apply for evaluation. The most
severe pain or uncomfortable feeling is recorded 10, and the state
of painless is recorded 0 [14].

Passive range of movement (PROM): Inspector calculates
participant’s shoulder abduction, extension, external rotation,
flexion, and internal rotation when participants complain of pain
in sitting position by angulometer.

Procedure

Treatment device
Using device: electrical heating needle system SHA-21-01
Licensed number: 11-1013

Object of device: To incise and coagulate tissue

Mechanism of device: This device consists of console, monopolar
needle, bipolar forceps, and bovie plate. When the current
generates by console, the current flows through monopolar
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needle into the human body. Then, the heat is generated only in the
needle tip. The monopolar needle is insulated except the needle
tip, so that the heat transmission is more effectively applied only
to the part of the body connected to the needle tip.

Treatment methods

A. Identify patients and confirm their eligibility

B. The participants were divided into study group (n=10) and
control group (n=8).
C. The patient’s baseline VAS and PROM were measured.

D. In study group, electrical fire needling treatment was
conducted on pain side by a single-use 0.40*40mm
monopolar needle. The acupoints are LU2, HT1, SI9, SI11,
GB21, and TE14. Treatment time is about 3 to 5 seconds.
E. In control group, the sham-electrical fire needling treatment
was conducted on pain area by the same device. We set the
current 0 and have the device bleep in spite of supplying 0
current, trying to have the participants feel like having the
same treatments as the participants in the study groups have.
The same acupoints and treatment time are applied to the
control group as well as the study group.
F. The results are assessed every two and four weeks after the
treatment.

The expected side effects

Although electrical fire needling device was proven efficient
and safe, side effects may occur when the following ones happen.
A.

Subcutaneous haemorrhage

C.

Sore of local site

B.

D.
E.
F.

Peripheral neuritis or cellulitis
Spasm or burns of acupoints
Excessive sweating
Heating sense

Statistical analysis
Statistical analysis using SPSS 20.0 ver. on Windows for
Statistical analysis was used to compare the variation of the
numerical values. The experimental results of each figure were
expressed with mean and ± standard deviation.

To compare the difference between before and after electrical
fire needling treatment, Wilcoxon signed-ranks test was
conducted. To compare the difference between study group and
control group, Mann-Whitney U test was also conducted.

Results

Demographic characteristics
The sex, age, K-ALSFRS-R, site of onset, site of pain of the
participants are given in Table 1. These are the basic information
to understand the status for ALS patient.
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Table 1: Characteristics of patients.

Study Group(n=10)

Control Group(n=8)

Age(mean±SD, years)

52.6±7.46

55.13±13.34

K-ALSFRS-R(mean±SD)

32.1±9.57

28.5±12.57

3

6

Sex(n)
Site of onset
Site of pain

Male

7

Female

upper limb

1

lower limb

7

bulbar

2

right side

6

left side

K-ALSFRS-R: Korean-ALS Functional Rate Scale-Revised.

4
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2
4
3
1
6
2

And the baseline of VAS and PROM before treatment is given in Table 2.

Table 2: Baseline characteristics.

PROM

VAS

Study Group

Control Group

6.9±1.04

7.1±1.25

Abduction

72.9±48.73

80.8±24.13

External rotation

30.7±24.19

38.9±6.27

Extension

Flexion

Internal rotation

The change of VAS in the course of treatment
The pain evaluated by VAS was gradually decreased in both
groups (Table 3). And there was a significant difference between
study group and control group at T2 (report after 2 weeks, 4
treatment) and T4 (report after 4 weeks, 8 treatment) (p<0.05).

In the interval difference of 2 treatment times at VAS in the
study group, there was a significant difference at △0-2week (the
changes between before treatment - 4th treatment), △0-4week
(the changes between before treatment - 8th treatment) (p<0.05).
In the control group, there was a significant difference at △02week, △0-4week (p<0.05) (Table 4).
And there was a significant difference between study group
and control group at △0-2week, △0-4week (p<0.05) (Table 4).

The change of passive range of movement (PROM) in the
course of treatment: The PROM was increased in both groups
except T2 (report after 2 weeks, 4 treatments) to T4 (report
after 4 weeks, 8 treatments). However, there was no significant
difference between study group and control group (p>0.05)
(Table 5).

33.5±17.04

84.9±50.49
47±21.59

26.6±6.02

108.9±108.88
43.25±5.63

In the interval difference of 2 Treatment times at abduction in
the study group, there was a significant difference △0-2week (the
changes during before treatment - 4th treatment), △2-4 weeks(the
changes during 4th treatment - 8th treatment), △0-4week(the
changes during before treatment - 8th treatment)(p<0.05). In
the interval difference of 2 treatment times at extension, external
rotation, and abduction in the study group, there was a significant
difference △0-2week(the changes during before treatment - 4th
treatment), △0-4week(the changes during before treatment - 8th
treatment) (p<0.05). At internal rotation in the study group, there
was no significant difference in all periods (p>0.05).
In the control group, the interval difference of 2 Treatment
times at abduction there was a significant difference △0-4week
(the changes during before treatment-8th treatment) (p<0.05).
In the interval difference of 2 treatment times at extension, there
was a significant difference at △0-2week (the changes during
before treatment-4th treatment), △0-4week (the changes during
before treatment-8th treatment) (p<0.05). At external rotation,
there was no significant difference in all periods (p>0.05). At
flexion, there was a significant difference in all periods (p<0.05).
At internal rotation, there was a significant difference at △24week (the changes during 4th treatment-8th treatments).
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Table 3: Comparison of 2 groups at the change of visual analogue scale.
T0

T2

T4

Study Group

6.9±1.04

4.7±1.57

4.5±1.51

p-value

0.736

0.016*

0.02*

Control Group
Values are mean±SD

Analyzed by Mann Whitney U test (* p<0.05)

7.1±1.25

6.5±0.93

4/8

6.1±0.84

T0: Primary report before 1st treatment
T2: Report after 2 weeks, 4th treatment
T4: Report after 4 weeks, 8th treatment

Table 4: Interval difference of 2 treatment periods at visual analogue scale.
Study Group
Control Group

Mean±SD
p-value*

Mean±SD
p-value*

p-value†

Values are mean±SD

△0-2week

△2-4week

△0-4week

0.005*

0.557

0.004*

2.2±1.23

0.2±1.03

2.4±1.26

0.6±0.74

0.4±0.52

1±0.76

0.007†

0.682

0.012†

0.059

0.083

0.023*

*P-value: Analyzed by Wilcoxon signed-ranks test (p<0.05)
p-value: Analyzed by Mann Whitney U test (p<0.05)

†

△0-2week: The changes during before treatment-4th treatment
△2-4week: The changes during 4th treatment-8th treatment

△0-4week: The changes during before treatment-8th treatment

Table 5: Comparison of 2 groups at the change of painless passive shoulder range of movement.

Abduction

Study group

87.5±48.12

94.4±47.13

Study group

33.5±17.04

36.8±14.47

36.8±14.78

*p-value

0.196

0.305

0.284

*p-value

Control group

*p-value: Analyzed by Mann-Whitney U test

72.9±48.73

68.25±19.68

External rotation

Values are mean±SD

T4

62.75±24.13

Control group

Internal rotation

T2

Control group

Extension

Flexion

T0

0.929

26.63±6.02

0.689

29.63±6.44

Study group

30.7±24.19

37.3±24.63

*p-value

0.422

0.689

Study group

38.88±6.27
84.9±50.49

72±19.77
0.286

29.63±4.60
37.4±23.85

40.25±7.23

43.88±10.95

109.5±41.82

113.6±43.44

0.475

Control group

108.88±54.95

111.88±54.21

116.25±56.66

Study group

47±21.59

52.1±22.24

53.3±22.85

0.285

0.072

*p-value

Control group
*p-value

0.373

43.25±5.63

0.965

43.75±8.36

0.214

46.75±10.26
0.182

T0: Primary report before 1st treatment
T2: Report after 2 weeks, 4th treatment
T4: Report after 4 weeks, 8th treatment
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When we compare study group and control group, there was no significant difference except at flexion △0-2week (the changes
during before treatment - 4th treatment) (p<0.05) (Table 6).
Table 6: Interval Difference of 2 treatment periods at painless passive shoulder range of movement.
Study group
Abduction

Extension

Control group
p-value†

Study group
Control group
p-value†

External rotation

Study group
Control group
p-value†

Flexion
Internal rotation

Study group
Control group
p-value†

Study group
Control group

Values are mean±SD

p-value†

△0-2week

△2-4week

0.032*

0.037*

Mean±SD

14.6±19.40

Mean±SD

p-value*
p-value*

△0-4week

6.9±12.27

21.5±20.59

5.5±1.90

3.75±5.12

9.25±16.86

0.212

0.689

0.213

0.105

0.078

0.008*
0.042*

Mean±SD

3.3±3.77

0±0.94

2.2±3.33

Mean±SD

3±2.27

0±2.56

3±2.07

0.928

0.784

0.964

p-value*
p-value*

0.017*
0.018*

1
1

0.013*
0.024*

Mean±SD

6.6±7.95

0.1±2.77

6.7±6.90

Mean±SD

1.38±2.39

3.63±12.37

5±12.38

0.117

0.473

0.246

p-value*
p-value*

0.028*
0.123

0.833
0.248

0.011*
0.182

Mean±SD

24.6±25.01

4.1±10.47

28.7±31.69

Mean±SD

3±3.34

4.38±4.17

7.38±4.34

0.01†

0.153

0.247

p-value*
p-value*

0.008*
0.011*

0.592
0.027

0.007*
0.012*

Mean±SD

5.1±12.07

1.2±3.39

6.3±13.73

Mean±SD

0.5±6.23

3±4.99

3.5±8.04

0.654

0.367

0.788

p-value*
p-value*

0.31

0.551

0.27

0.026*

0.128
0.31

*p-value: Analyzed by Wilcoxon-signed ranks test (p<0.05)
p-value: Analyzed by Mann Whitney U test (p<0.05)

†

△0-2week: The changes during before treatment - 4th treatment
△2-4week: The changes during 4th treatment - 8th treatment

△0-4week: The changes during before treatment - 8th treatment

Discussion

Amyotrophic lateral sclerosis (ALS) is a neurodegenerative
disease characterized by dominant involvement of upper and
lower motor neurons, leading to progressive weakness of bulbar,
limb, thoracic and abdominal muscles. With in 2-4 years, it causes
progressive and severe muscle weakness, eventually causing
death due to respiratory muscle palsy [15,16]. No curative

treatment is available; therefore, the mainstay of management
is primarily supportive and symptomatic [17]. Symptoms such
as cramps, spasticity or pain should be treated first as they
become prominent and incapacitating [16]. Using a prospective
epidemiological register, the authors found that most of the
patients with ALS 57% reported pain, with 14% in pain rated as
severe according to the Brief Pain Inventory. Pain in ALS was most
commonly found in the extremities, shoulder, and hip [18].
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Shoulder pain is a very common in musculoskeletal disease.
The pain or impairment of shoulder joint occurs easily because
of the instability of shoulder joint. It is the third most common
cause of musculoskeletal consultation in primary care [19,20].
There are many causes for shoulder pain. The common causes are
postural disorder, fibrositis, sprain, strain, subacromial bursitis,
subdeltoid burisitis, calcific tendinitis of supraspinatus tendon,
partial rupture of the rotator cuff, biceps brachii tendinitis,
supraspinatus tendinitis, glenohumeral instability, operation or
trauma and continuous fixation [21,22]. The treatment of shoulder
pain is analgesic or steroid medicine, injection of anesthetic drugs,
and physical therapy [23]. In terms of oriental medicine, shoulder
pain is all sort of pain symptoms that appear on the shoulder.
The common symptoms of shoulder pain are shoulder joint pain,
limitation of range of movement, hypoesthesia such as heating
or chilling sense, rad pain to cervical, scapular or elbow. If the
symptoms getting longer, it becomes 肩凝 and movement will
be limited or even impossible [24]. The causes of shoulder pain
are wind, coldness, dampness, stagnation of Qi or blood, phlegm
and retained fluid, bruise, traumatic accident, and seven emotion
[19,24,25].
From past to present, a lot of treatment methods have been
developed to treat shoulder pain in oriental medicine11). Among
them, the fire needling is a therapeutic measures of relieving pain
[26], applying the stimulation of both acupuncture and heating,
making meridian system become warm and pulses flow well in
the body, and finally resulting in having muscles be relieved and
meridian be smooth [27]. We can look for the origin of the fire
needling from ≪黃帝內經≫ in which the name of the ‘燔鍼’ or
the ‘焠鍼’ is called, and the acupuncture method is relevant to the
‘焠刺’. The <素門․調經論> describes like this, “病在脈調之血, 病
在脈, 調之絡, 病在氣, 調之衛, 病在肉, 調之分肉, 病在筋, 病在骨,
調之骨. 燔鍼却刺其下及與急者病在骨, 焠鍼藥熨”, which explains
that the fire needling medicine is efficacious for the disease of
muscle, bone, and pulse (筋, 骨, 脈) [28]. The <素門․調經論>
describes that “九曰焠刺, 焠者者燔鍼則取痺也”, which explains
that since the fire needling was applied to arthralgia syndrome
and muscular diseases. It has been more developed with China as
the center according to the passing of time to the area of muscular
skeletal disease, internal medicine, gynecological medicine, and
the E.N.T [13]. As an extension of the fire needling, electrical fire
needling device was developed lately. Having been applied to the
area of many kinds of diseases such as skin disease [29], backache
[30], tarsalgia [31], and haemorrhoids [32] in China. Internally
in Korea, several studies about the fire needling have been
presented in this regard. There has been reported several studies
about effectiveness of fire needling to treating biceps tendinitis
[26], medial [27] and lateral epicondylitis [33], trigger finger [34],
and compression fracture [35].

However, there has not been any study about electrical fire
needling that is related and applied to shoulder pain of ALS
patients. Therefore, this study was conducted to study the effect of
electrical fire needling treatment for shoulder pain of amyotrophic
lateral sclerosis (ALS).
The 18 eligible participants were divided into study group
and control group. Prior to treatment, we checked pain VAS
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and shoulder passive range of movements (flexion, extension,
abduction, and internal rotation) in both group. In Study group,
electrical fire needling treatment was conducted on pain side
for 3 to 5 seconds. The acupoints are LU2, HT1, SI9, SI11, GB21
and TE14. In control group, the sham-electrical fire needling
treatment was conducted on pain area by the same device. We set
the current 0 and have the device bleep in spite of supplying 0
current, trying to have the participants feel like having the same
treatments as the participants in the study groups have. The same
acupoints and treatment time were applied to the control group
as well as the study group.
The pain evaluated by VAS was gradually decreased in both
groups. Especially, the pain VAS was more significantly decreased
in earlier treatment stage (before treatment to 4th treatment)
than later treatment stage (4th treatment to 8th treatment) in
study group. Also, there was a significant difference between
study group and control group.

Being compared between before and after treatments, the
results of ROM were increased, except at extension at the changes
of during 4th treatment to 8th treatment in both groups. But there
was no significant difference between study group and control
group. In the interval difference of 2 treatment periods at range of
movements, the results of ROM were more significantly increased
in earlier treatment stage(before treatment to 4th treatment)
than later treatment stage(4th treatment to 8th treatment) in
both group. However, there was no significant difference except
at the changes during before treatment to 4th treatment (△02week) at flexion between study group and control group.
Therefore, in this study, acupuncture and electrical fire needling
treatment are both effective in pain control. However, electrical
fire needling treatment is more effective than acupuncture
treatment.
Furthermore, It is confirmed that the electrical fire needling
treatment is more effective in alleviating subjective pain
(calculated by VAS) rather than relieving stiffness of shoulder
joint(calculated by ROM) in this study.

There were no side effects during this study but there were
some limitations in our study. First, the extracted samples were
not randomized. Second, this study was not double-blind test, so
the bias could occur. Third, the sample size of this study was too
small to obtain meaningful data. ALS is rare and incurable disease,
so it is difficult to make a large sample size. Fourth, because the
treatments were invasive in both groups, we could not rule out the
placebo effect entirely. Therefore, in the future study, no treatment
group or sham-acupuncture group will be needed. Fifth, this was
conducted by hospitalized patients. So, scolopendrid & bee venom
pharmacopuncture was applied uniformly to all participants. Also,
depending on the individual patient’s symptoms, e.g., indigestion,
constipation, common cold, the herbal medicine was administered
a short time. ALS is incurable and progressive disease, it was not
possible to ignore those symptoms for ethical reasons.
Because there have been no previous studies about the
electrical fire needling treatment applied for ALS patients, this
study was conducted to show a short-term effect of electrical fire
needling treatment. It is necessary to complement the above-
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mentioned limitations and to make these results available as
future clinical preliminary data. Ongoing research with the
development of new acupuncture treatment and evaluation of
validation should continue in the future in order to extend the life
and improve the quality of life for ALS patients.

Conclusion

On the 18 ALS patients who received electrical fire needling
treatment (Study group), and sham-electrical fire needling
treatment (Control group) in Wonkwang University Gwangju
oriental medical hospital, the figures (VAS, PROM) showed the
following significant results.
1. The pain evaluated by VAS was gradually decreased. The
interval difference of 2 Treatment times at VAS was a
significant difference between study and control group.

2. The mobility calculated by PROM was generally increased
in both study and control group. The interval differences of
2 Treatment times at PROM were no significant difference
except at △0-2week (flexion the changes during before
treatment to 4th treatment) between study and control group.
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