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Foreword

This document is developed in accordance with the technical procedures and rules established by the

Standardization Working Committee of the World Federation of Acupuncture-Moxibustion Societies.

This document is endorsed and published by the World Federation of Acupuncture-Moxibustion Soci-

eties.

The drafting organization of this document: Shanghai University of Traditional Chinese Medicine,
Institute of Acupuncture and Moxibustion, China Academy of Chinese Medical Sciences. Tianjin Uni-

versity of Traditional Chinese Medicine.

Members of the drafting panel of this document:Hua-yuan Yang, Bin Xiao, Xiao-dong Wu, Yi Guo,

Ze-lin Chen.

Members of the expert committee of this document. Tang-yi Liu(China), Chris Zaslawski(Austral-
ia), Tawat Buranatawornson(Thailand) ., Xiao-ning Yuan(Canada), Bangrazi Sergio(ltaly), Hao-ran

Chu(China), Ji-ping Zhao (China), Jing-jing Wang(China), Jia Liu(China), Gui-rong Dong(China).

The development of this document is funded by the National Key Research and Development Program
of the Ministry of Science and Technology of the People’s Republic of China, under the project De-
velopment of International Clinical Guidelines., Technical Operation Specifications and Service Stand-
ards for Acupuncture & Moxibustion (No.2019YFC1712200) and its sub-project Development of Inter-
national Technical Benchmark of Acupuncture and Moxibustion (No. 2019YFC1712204).

Please note that some of the contents of this document may involve patents. The issuing organiza-

tion of this document does not assume the responsibility for identifying patents.
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Introduction

Electroacupuncture, a non-pharmacological treatment, has been widely used in clinical practice. Elec-
troacupuncture therapy originates from traditional acupuncture, in which electrical stimulation pa-
rameters are applied with needling to enhance the therapeutic effect of acupuncture. This document

can improve the clinical application of electroacupuncture therapy and ensure patient safety.

This document aims to provide scientific, reasonable, and safe guidance for the operation of elec-
troacupuncture therapy, to standardize the technical parameters, and to use electroacupuncture

equipment to promote the clinical application and development of electroacupuncture therapy.

The applicable scope of this document is for medical personnel, researchers, and related equipment
manufacturers engaged in electroacupuncture therapy. and to promote international exchanges and

cooperation in electroacupuncture therapy.



WFAS 006.6—2023

Technical benchmark of acupuncture and moxibustion—
Electroacupuncture

1 Scope

This section establishes the terms and definitions, operational steps and requirements, and safety
requirements of electroacupuncture.

This section is applicable to technical operation of electroacupuncture.
2 Normative references

The content of following documents constitutes an essential provision of this document by means of
normative references in the text. For dated references, only the edition corresponding to that date
applies. For undated references, the latest edition of the referenced document (including any amend-
ments) applies.

WFAS 006.7—2023, Technical benchmark of acupuncture and moxibustion— Filiform needle
ISO 17218, Sterile acupuncture needles for single use

ISO/TR 20520, Traditional Chinese medicine— Infection control for acupuncture treatment
3 Terms and definitions

For the purposes of this document,the following terms and definitions apply.

3.1
electroacupuncture

Electroacupuncture is one of the acupuncture methods which electroacupuncture apparatus output
impulsive current to the certain position on human body through filiform needles on the basis of qi
arrival in order to prevent and cure disease.

3.2
electroacupuncture apparatus

Electroacupuncture apparatus refer to the electronic devices which can output impulsive current.
1
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NOTE Electroacupuncture apparatus includes mainframe machine. electrode lines, power adapter and other accesso-

ries.

3.3

electrode wire

The electrode wires refer to the wires that output the impulsive current of electroacupuncture appa-

ratus.

NOTE The electrode wire is connected between the output end of the electroacupuncture apparatus and the filiform

needle. Two wires are packed in a group, distinguished as positive and negative electrodes.

34

dispersive electrode

The dispersive electrode refers to the other electrode of the circuit, which is placed on the non-acu-

punctured body surface when electroacupuncture is performed on a single acupoint.

3.5

impulsive current

The impulsive current refers to the current which occurs instantaneously and changes suddenly

according to a certain rule.

3.6

parameters of electroacupuncture

Parameters of electroacupuncture refer to the description of pulse pattern, pulse amplitude, pulse

width, pulse frequency and pulse output mode.

3.7

continuous wave

Continuous wave is one of the combined waves output by electroacupuncture apparatus, which is

simply consist of basic-pulse pattern without pause and the frequency is continuously adjustable.

3.8

dilatational wave

The frequency output by electroacupuncture apparatus is a combined wave pattern, which changes

periodically and is alternated by sparse wave and dense wave.
2
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3.9
intermittent wave

Intermittent wave refers to the periodically intermittent combined wave, which is the pulse wave
sequent obtained from a continuous wave and modulated by a rectangular pulse.

3.10
pulse amplitude

Pulse amplitude refers to the difference between the maximum and minimum pulse voltage or cur-
rent (Voltage peak V, or current peak [,,).

NOTE Pulse amplitude is represented by symbol U,,. The measuring unit is Voltage (V) or milliampere (mA).

3.1
pulse width

Pulse width refers to the duration that the pulse lasts after occurrence of it.
NOTE Pulse width is represented by symbol t,,. The measuring unit is millisecond (ms).

3.12
pulse frequency

Pulse frequency refers to the number of pulses per unit time.

NOTE Pulse frequency is represented by symbol f. The measuring unit is Hertz (Hz).

3.13
intensive of electroacupuncture

Intensive of electroacupuncture refers to the pulse energy output to human tissue per unit time.

NOTE Intensive of electroacupuncture is represented by symbol P. The measuring unit is Joule per second (J/s) or
Watt (W).

4 Operation steps and rules

4.1 Preoperative preparation
4.1.1 Electroacupuncture apparatus preparation
Check the power switch, prepare the batteries for the mainframe using dry batteries, ensure suffi-

cient electricity. Check the output electrode wire and ensure the electrical conductivity well to make
3
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sure the electroacupuncture apparatus can operate well. All knobs are set to 0 position.

4.1.2 Selection of needles for electroacupuncture

Selection of needles for electroacupuncture should conform to the regulations of ISO 17218.

4.1.3 Selection of acupoint

4.1.3.1 Selection principle

Select the acupoints and treatment sites according to the disease condition.

4.1.3.2 Selection regulation

According to the requirements of current circuit, the acupoints should be selected in pairs while 1 to
3 pairs of acupoints, namely 2 to 6 acupoints, are appropriate, when treating with a single acupoint,
dispersive electrode should be used.

4.1.4 Position selection

The body position not only should be convenient for the doctor to select the acupoints accurately and
operate, but also can let the patient stay comfortable and last for long. It also facilitates the proper
position of the electrode wire without pulling.

4.1.5 Selection of electroacupuncture parameters

Proper electroacupuncture parameters should be selected according to the nature of disease, which
should accord to the regulations of Annex A specifically.

4.1.6 Environmental requirement

Keep the treatment environment neat and clean to prevent pollution.

4.1.7 Disinfection

Needle tools, acupuncture points and doctors’ hands should be strictly disinfected before acupunc-
ture. Specific disinfection methods should be in accordance with the regulations in ISO/TR 20520.
The electroacupuncture apparatus and the accessories should be disinfected if necessary.

4.2 Operation methods

4.2.1 Check before power-on

Check every output knob and button of electroacupuncture apparatus and adjust them to “zero”.
4
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4.2.2 Acupuncture

Select the acupoints and finish the operation according to the acupuncture insertion method and nee-

dling manipulation method.

4.2.3 Output connection

Insert the electrode wire plug end into the corresponding mainframe output socket and connect the
two poles of the electrode wire output end to the filiform needle handles or the needle bodies
respectively. When treating with single acupoint, connect one pole of the output end to the acupoint

and connect the other pole to the dispersive electrode. Ensure the connection firm and conductive.

4.2.4 Power-on

Turn on the power switch of the electroacupuncture apparatus after ensuring the electricity supply.
4.2.5 Wave pattern and frequency selection

Adjust the wave pattern, frequency knob or button to select the needed wave pattern and frequency
of treatment. The major parameters of pulse wave pattern mainly refer to the Annex B. The common
pulse combinations refer to the Annex C. The types of medical pulse wave frequency refer to the
Annex D.

4.2.6 Output intensity adjustment

Adjust the corresponding output knob or button to slowly increase the output amplitude step by step
until the patient cannot endure or adjust the intensity in the scope of permission according to the
regulations of instructions. To prevent the patient from feeling “electric shock”, the amplitude of
regulation should be slight. The measuring method of output intensity refer to the Annex E specifically.

4.2.7 Intraoperative adjustment

When it’s necessary to adjust the wave pattern and frequency, must adjust the output intensity to

minimum and then change the wave pattern and frequency.

428 Power-off

After the completion of electroacupuncture treatment., must slowly adjust the strength knob or but-
ton to set the output strength to zero. Turn off the power switch of electroacupuncture apparatus.

Then remove the electrode wire from the needle handle (needle body).

(S
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4.2.9 Needle extraction
Finish the extraction operation according to specifications for filiform needle operation.
4.2.10 Duration of electroacupuncture therapy

Duration of electroacupuncture therapy should be decided according to the treatment condition.
15 mins to 60 mins are suitable.

4.3 Postoperative treatment

The daily maintenance and maintenance rules of the electroacupuncture apparatus refer to the prod-

uct instruction.

4.4 Precautions of operation

4.4.1 Please read the product instruction carefully before using the electroacupuncture apparatus to
comprehend the performance, parameters, using methods, precautions and contraindications of
electroacupuncture apparatus.

4.4.2 When operating electroacupuncture near the medulla oblongata, spinal cord and other posi-
tions, the current should be small. Pay attention to the current circuit not to cross the central nerv-

ous system and avoid strong stimulation.

4.4.3 The current is not allowed to flow across heart. For example, the two acupoints located on

left and right upper limb are not allowed to accept simultaneous one-way output therapy.

4.4.4 |If the patient faint in the course of acupuncture treatment, the electroacupuncture apparatus
should be turned off immediately and the patient should be treated as fainting during filiform acu-
puncture treatment.

4,45 During the course of electroacupuncture treatment, the operator should strictly ensure the
current circuit unobstructed. Any bad contact between output end of electroacupuncture apparatus

and electrode wire or electrode wire and filiform needle should not be allowed.

4.4.6 The cautions of the filiform needle treatment equally conform to electroacupuncture.

5 Safety

5.1 Contraindication

5.1.1 The inhibition scope should refer to the electroacupuncture apparatus instruction.
6
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5.1.2 Electroacupuncture should not be used on skin lesions, local tumor, abdomen of pregnant
women, near the heart, people with pacemaker and carotid sinus.

5.2 Adverse event
Refer to the 5.2 in WFAS 006.7—2023.
5.3 Qualification of practitioner

According to the laws of the country/region., the qualifications of the practitioner are limited.
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Annex A
(normative)

The efficacy and the selection of electroacupuncture parameters

A.1 Pulse pattern

A.1.1 Continuous wave

The frequency of continuous wave output by most of the pulse electroacupuncture apparatus is 1 Hz
to 100 Hz.

Sparse waves can cause muscle contraction, cause a strong sense of tremor, improve the tension of
muscle ligaments, regulate the systolic and diastolic function of blood vessels, improve the blood
circulation, promote the recovery of nerve and muscle function and have good effects on neuromus-

cular paralysis.

Dense wave can cause a weak sense of tremor. When treating some pain areas of body surface,
sometime dense wave has immediate analgesic effects. If the dense wave last for too long, the anal-
gesic effect will be poorer. Dense wave is usually used near operation incision. According to the
properties of absolute refractory period of the nerve, when input the pulse wave with frequency
higher than 1000 Hz near operation incision, the transmission of pain stimulation to the central nerve
is disturbed so that it can cause better local analgesic effect. Thus, dense wave has better analgesic

effect on skin cutting.

A.1.2 Dilatational wave

Dilatational wave is a combination of sparse wave and dense wave output by turn. Sparse wave and
dense wave output for 1.5 s by turn so the tissue is not susceptible to have adaptive responses.
Thus, dilatational wave is suitable for acupuncture anesthesia. A current that alternates in density
can cause the muscle contract in rhythm, improve blood and lymphatic circulation and regulate nutri-
tion metabolism of tissue so dilatational wave have effects on soft tissue damage, lower back fascia

strain and neuromuscular paralysis disease.

A.1.3 Intermittent wave

Intermittent wave refers to the periodically intermittent combined wave, which is the pulse wave

sequent obtained from a continuous wave and modulated by a rectangular pulse. This kind of pulse

current can cause a strong sense of tremor and cause higher excitation on nerves and muscles than

continuous wave and dilatational wave. Thus, intermittent wave has better effects on sequelae,

caused by cerebrovascular accident, type-B encephalitis, poliomyelitis and so on, and muscle atro-
8
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phy disease caused by peripheral neurological disease.

A.2 Frequency

Electroacupuncture with different frequencies can cause central nervous release different kinds of
neurotransmitters, whose biological effects are also different. Thus, the mechanism of analgesia
produced by electroacupuncture with different frequencies are also different.

A.3 Intensity

The electrical stimulation intensity required for electroacupuncture analgesia is to the degree that the
patient can endure while weak stimulation leads to poor result and high stimulation is not only

beyond the patient’s tolerance but also bad to treatment effect.
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Annex B
(informative)
The parameters of the pulse wave pattern

B.1 Pulse leading-edge time t,

In Figure B.1, for a positive pulse, leading-edge refers to the rising edge. It refers to the duration
when the pulse amplitude rises from 0.1U,, to 0.9U,, because for normal pulse wave patterns, it is
hard to conclude the moment when pulse is at starting value and maximum value. However, when
the pulse value reaches 0.1U,,, the varies of pulse amplitude is more obvious so that it is easier to

confirm the starting position of the pulse.

B.2 Pulse trailing-edge time t;

In Figure B.1, because it is positive pulse, the trailing-edge refers to the falling edge. It refers to the

duration when the pulse amplitude falls from 0.9U,, to 0.1U,,.

B.3 Pulse width t,,

Pulse width refers to the duration when the pulse rises to 0.5U,, to the pulse drops to 0.5U,,.

B.4 Pulse interval T

The interval time between two pulses is called pulse interval. The relation between pulse interval and

frequency is T=1/f.

U

0.9/,

0.50,

0.1U,

Figure B.1—The main parameters of pulse wave pattern

10
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Annex C
(informative)
Electroacupuncture pulse combination waveform figure

Common electroacupuncture pulse combination waveforms are shown in Figures C.1 to C.4.

|
0 |
|
|
1oLy
Fot———

7

—

Figure C.1—Basic waveform of electroacupuncture pulse

U

Figure C.2—Continuous wave



Figure C.3—Intermittent wave
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Annex D
(informative)
Classification of medical pulse frequency

Regarding frequency classification, the medical division is based on physiology. The frequency range
that each conduction can cause a motor nerve excitation is called low frequency. Every time a mam-
malian nerve is excited, there is an absolute refractory period. During this period, no matter how
strong the current is, it cannot cause a second excitation. According to measurement, this period
lasts about 1 ms. Therefore, to make each stimulation can cause an excitement, the electric stimula-
tion should be given after more than 1 ms time interval. Also, the frequency should not be higher
than 1 000 Hz. In this case, frequency lower than 1 000 Hz is regarded as medical low frequency
range. In the frequency range of 1 000 Hz to 100 000 Hz, every stimulation cannot cause an excita-
tion, which means multiple and continuous stimulation can cause an excitation. Medically, it is regar-
ded as intermediate frequency. As the frequency further rise to more than 100 000 Hz, the frequency
has lost its nerve stimulation, which means no matter how many stimuli combined cannot cause a
single excitement because the threshold for nerve and muscle excitation was 0.03 ms to 1 ms. Thus,
medically, this kind of frequency that cannot cause motor nerve excitation is regarded as high fre-
quency. The frequency output by electroacupuncture apparatus is normally not higher than 1 000 Hz,

namely in the medical low frequency range.



WFAS 006.6—2023

Annex E
(informative)

The measurement of electroacupuncture output intensity

The output intensity of electroacupuncture pulse refers to the pulse energy output to human tissues
per unit time. The measuring unit is Joule per second (J/s) or Watt (W). The value is the product of
the true RMS value of the output voltage and the true RMS value of the output current. True RMS is
proportional to pulse frequency and pulse width. To measure single pulse energy. you should adjust
the electroacupuncture apparatus to “continuous wave” with more than 20 Hz frequency, connect
the current circuit as Figure E.1, use oscilloscope to capture the pulse and lock it, read out U, t,,
read out / on ammeter and calculate the energy with Formula (E.1). To measure the output intensity
of pulse with stable or regular frequency, you can connect the current circuit as Figure E.2 and calcu-
late the intensity with Formula (E.2).

()
_/

ammeter 1kQ
oscilloscope equivalent

snjeredde

resistance

emmundnoeonoele

Figure E.1—Measurement of single pulse energy

()
N

ammeter human
v body

voltmeter

snjeredde

emwundnotzouoe[e

Figure E.2—Measurement of electroacupuncture output intensity

E=UXIXt, (E.D
PoUX Xty X f (E.2)
where:

E single pulse energy, and the unit is Joule (J);
14
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U true root mean square of voltage, and the unit is Voltage (V) ;

I true root mean square of current, and the unit is milliampere (mA);

t, pulse width, and the unit is second (s);

P pulse output intensity of electroacupuncture. and the unit is Joule per second (J/s) ;
f frequency, and the unit is Hertz (Hz).

Clinically, for the convenience of measurement, when the mainframe machine voltage is stable,
since the intensity is positively correlated with the voltage and current, the output intensity can be
estimated by current measurement. To measure the electroacupuncture pulse current, you can con-
nect the current circuit as Figure E.3, connect a 100 Q resistance to the wires connecting electroacu-
puncture apparatus and human body as a series circuit and connect wires on both sides of the resist-
ance to the input end of the oscilloscope. Then the fluorescent screen of oscilloscope will show the
pulse wave of electroacupuncture. You can measure the pulse amplitude. Then calculate the pulse
current with Ohm’s law (I = U/R). The measured pulse current reflects the actual intensity acted on
human body. It cannot be affected by external factors, so it has great advantages over voltage.

electric resistance

snjeredde

human
body

oscilloscope

QJI'I],OLmanBOJlOQIQ

Figure E.3—Measurement of electroacupuncture pulse current
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