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ABSTRACT

Asthma and Chronic Obstructive Pulmonary Disease (COPD) are the most global prevalence disease.
Accupunture has been proved to be the adjuvant therapy for both airway obstructive diseases. But
invasive technique that were used in accupunture, is not comfortable for some patients and depends
so much to operator’s skill. Acu-TENS is an electrical stimulation therapy with low frequency,
in which transcutancous electrodes are placed over acupuncture points, Dingchuan (EX-B1). It is
less invasive, easy to apply and offer advantages to patient with COPD. The Acu-TENS therapy
mechanism in COPD were related to lung function, functional capacity, quality of life improvement.
Moreover, higher blood B-endorphin is produced and in fact, it is found to be moderately correlated
with reduction of respiratory rate, improvement of forced expiratory volume in one second (FEV1).
Therefore, Acu-TENS could be used as alternative electrodes placement in order to improve
symptoms, muscle function, and functional capacity in patients with COPD. However, long-term
study to evaluate the application of Acu-TENS is highly recommended.

INTRODUCTION

Chronic  Obstructive  Pulmonary Disease
(COPD) is one of the most global prevalence
disease. Moreover, according to the survey of
non-communicable diseases in Indonesia, COPD
(35%).° COPD had clinical manifestations
of breathlessness (dyspnoea), especially on
exertion that would lead to exercise intolerance,
quality of life reduction and increase healthcare
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resources utilization. Due to that challenge,
rehabilitation in COPD is a very urgent medical
services in Indonesia.

Chest physical therapy and exercise become
of COPD.2 Exercise-based rehabilitation
programs are able to improve lower-limb muscle
strength and endurance, functional exercise
performance, and health status in patients with
obstructive airway disease. However, physical
who exhibits intense breathlessness at rest or
on minimal exertion. Electrical stimulation
of limbs muscle by NMES may provide an
alternative approach for improving physical
capacity in severely compromised patients
with COPD who present with incapacitating
dyspnoea. NMES gave similar morphological
changes to conventional endurance training in
patients with COPD.*5
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[ElectrotherapylinlfCOPDIPatients
Electrotherapy is a very well known modality
therapy that has been widely used. The most
opular and first developed electrotherapy|
was Transcutaneous Electrical Stimulations
(TENS). TENS was used especially in pain
management, as adjuvant or alternative
to pharmacotherapy. It often becomes a
favorable choice since it has less side effect
than pharmacotherapy. It was also used in
urologic and gynecologic issues to reduce
urinary urgency; in scleroderma and diabetic
neuropathy to increase blood perfusion; in
stroke, spinal cord injury and multiple sclerosis
to reduce spasticity.?

Last years, TENS was also used in
patient with Chronic Obstructive Pulmonary
Disease (COPD).® Previous studies concerning
the application of Neuromuscular Electrical
Stimulation (NMES) application in COPD
patients were already developed. Those studies
had proven advantages of NMES on relieving
dyspnoe symptoms, improving pulmonary
function, and exercise capacity enhancement.*’
Studies about TENS application in COPD
that were presented in a very comprehensive
disertation by Ngai (2010), had several
differences than those previous studies, one of
them was electrode placement over acupuncture
point (acu-TENS). In this literature review, we
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explore about Acu-TENS therapy mechanism,
application methods, result and safety to COPD
patients.

oIntsEONETENS
Applicationjinl ObstructioniDisease
Berger et al. and Tashkin et al. stated that
the application of acupuncture in asthma
and it is associated to respiratory resistance
reduction.’®*2 Autonomic control of respiratory
muscles occured in thoracal segment of spinal
nerve. Andersson hypothesized that stimulation
in the afferent of thoracal segment spinal nerve
would affect the sympathetic and then reduce
air way resistance.®

individualized, based on the experience of the
therapist as well as disease diagnosed using
Traditional Chinese Medicine (TCM) approach.
However, some Chinese literature provides a
general selection guide of acupuncture points.
For the case of respiration, a point which is
usually used is LU 7 (Lieque), LI 4 (Hegu),
14 (dazhui), ST 36 (Zushanli) and CV 17
(Tanzhong ). In clinical studies, the point that
is commonly used is the LU 7 (Lieque), BL 13
(Feishu) and EX-B1 (Dingchuan), as visualized

in figure | it

Figure 1. Acupuncture pointsthat are usually used for
the respiratory cases: LU 7 (Lieque), EX-B1 (Ding-

chuan), and BL 13 (Feishu).
Source: acupuntureschoolonline.com

IR |AcroPDF - A Quality PDF Writer and PDF Converter to create PDF. To remove the line, buy a license.


http://www.acropdf.com

46 | INDOJPMR VOL4 TAHUN 2015

Acupunture had been proven to be
the adjuvant therapy for airway obstructive
diseases. But invasive technique that were used
in accupunture, is not comfortable for some
patients and depends so much in the operator’s
skill. Due to such condition, Acu-TENS was
developed. Acu-TENS is electrical stimulation
therapy in which transcutaneous electrodes are
placed over acupuncture points.™®> According to

study literature, 1t 18
and gave advantages to patient with COPD.

DISCUSSION

The Role of Acu-TENS in Obstructive
Airway Disease

A double-blinded randomized control trial
(RCT) by Ngai (2010) used Acu-TENS on
the studied group which includes asthmatic
and COPD patients. TENS was applied on the
e sGE 1 point that is anatomically
located on paracervical at spinous processus of
C7 vertebra, with the frequency of 2 Hz and pulse
width of 200 ps wave for 45 minutes per session

fuction measured as forced expiratory volume
in 1 second (FEV,) shows the studied group
exhibits higher lung function improvement by
13.6% (p=0.012) compared to the Sham-TENS

group (TENS applied onto non-acupuncture
point). The functional capacity was measured
by 6 minutes walking test (6MWT). The studied
group completes longer distance, 11.4% higher
than in Sham-TENS (p=0.047). Acu-TENS
increases patients’ quality of life as seen in the
St.George Respiratory Questionnaire (SGRQ)
results on activity (-9(2.5), p=0.007) and total
scores (5.2(5.4), p=0.028) . Moreover, Acu-
TENS stimulates the higher production of B—
endorphin level in blood by13.3% (p=0.0012).
It appears immediately after treatment and
decreased with the termination of therapy
session.

B—endorphin acts on p-opioid receptors
affecting respiratory rhythm-generating center
in order to reduce respiratory rate which in
turn reducing ventilation demand. Reduction
of ventilatory demand made patient to be less
desaturated during exercise and have better
exercise tolerance. B-endorphin could also
enhances f(-adrenoreceptor by mediating
brochodilation through alteration of cAMP-
dependent pathway which leads to FEV,
improvement.®

No adverse effects were recorded in this

study. Acu-TENS could be used as alternative
electrodes placement in order to overcome
symptoms, obtain muscle function, and
functional capacity improvement to patients
with COPD.

Figure 2. Acu-TENS in Airway Obstructive Disease'®
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CONCLUSION

Patient with COPD might get advantages from
Acu-TENS as adjuvant therapy to exercise in
order to reduce symptoms, gain muscle function,
and functional capacity improvement, yet long
term evaluation study is still required.

REFERENCES

1. PDPI. Pedoman Diagnosis &
Penatalaksanaan PPOK Di Indonesia;
2003.

2. GOLD. Global Strategy for the Diagnosis,
Management, and Prevention  of
Chronic Obstructive Pulmonary Disease
(UPDATED 2008) 2008.

3. Roig M, Reid WD. Electrical stimulation
and peripheral muscle function in COPD: A
systematic review. Respiratory Medicine.
2009;103:485-95.

4.  Neder JA, Sword D, Ward SA, Mackay
E, Cochrane LM, Clark CJ. Home based
neuromuscular electrical stimulation as
a new rehabilitative strategy for severely
disabled patients with chronic obstructive
pulmonary disease (COPD). Thorax.
2002;57:333-7.

5. Sillen MJH, Wouters EFM, Franssen
FME, Meijer K, Stakenborg KHP, Spruit
MA. Oxygen Uptake, Ventilation, and
Symptoms During Low-Frequency Versus
High-Frequency NMES in COPD: A Pilot
Study. Lung; 2010.

6. Yu DT. Electrical Stimulation In:
Braddom RL, ed. Physical Medicine
and Rehabilitation. 4" ed. Philadelphia:
Elsevier Saunders; 201.p. 468-81.

7. Basford JR, Baxter GD. Therapeutic
Physical Agents. In: DeLisa JA, ed.
Physical medicine and rehabilitation :
principles and practice. 5" ed. Philadelphia:
Lippincott Williams & Wilkins; 2010.p.
1691-713.

8. Na'polis LM, Corso SD, Neder JA,
Malaguti C, Gimenes ACO, Nery LE.
Neuromuscular  electrical ~ stimulation

IR |AcroPDF - A Quality PDF Writer and PDF Converter to create PDF. To remove the line, buy a license.

10.

11

12.

13.

14.

15.

16.

INDOJPMR VOL.4 TAHUN 2015 | 47

improves exercise tolerance in chronic
obstructive pulmonary disease patients
with better preserved fat-free mass.
Clinics. 2011;66(3):401-6.

Tashkin DP, Bresler DE, Kroening
RJ, Kerschner H, Katz RL, Coulson
A. Comparison of real and simulated
acupuncture  and  isoproterenol in
methacholine-induced  asthma.  Ann
Allergy. Dec 1977;39(6):379-87.

Berger D, Nolte D. Acupuncture in
bronchial asthma: bodyplethysmographic
measurements ofacute bronchospasmolytic
effects. Comp Med East West [proceeding].
Fall-Winter. 1977;5(3-4):265-9.
Takishima T, Mue S, Tamura G, Ishihara T,
Watanabe K. The bronchodilating effect of
acupuncture in patients with acute asthma.
Ann Allergy. Jan 1982;48(1):44-9.

Ngai SP-C. Effect of Acu-TENS on
airway obstructive disease: Department of
Rehabilitation Sciences, The Hongkong
Polytechnic University; 2010.

Joos S, Schott C, Zou H, Daniel V, Martin E.
Immunomodulatory effects of acupuncture
in the treatment of allergic asthma: a
randomized controlled study. J Altern
Complement Med. Dec 2000;6(6):519-25.
Medici TC, Grebski E, Wu J, Hinz G,
Wuthrich B. Acupuncture and bronchial
asthma: a long-term randomized study of
the effects of real versus sham acupuncture
compared to controls in patients with
bronchial asthma. J Altern Complement
Med. Dec 2002;8(6):737-50.

Prentice WE, Hooker DN. Basic Principles
of Electricity and Electrical Stimulating
Currents. In: Prentice WE, ed. Therapeutic
Modalities in Rehabilitation. 3 ed. United
States of America: The McGraw-Hill
Companies; 2005.p.97-153.

Ngai, S.P., Jones A. Y., et al. (2010).
Effect of 4 weeks of Acu-TENS on
functional capacity and beta-endorphin
level in subjects with chronic obstructive
pulmonary disease: a randomized
controlled trial. Respir Physiol Neurobiol
173(1): 29-36.


http://www.acropdf.com

