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1 CETN/Faculty of Libertas, Sorocaba, Sao Paolo, Brazil
2 Trainee in the Acupuncture Clinic of the Piracicaba Dental School/UNICAMP, Sao Paolo,
Brazil
3 Post-Graduation Program in Dentistry, Piracicaba Dental School, State University of
Campinas/UNICAMP, Sao Paolo, Brazil
4 Department of Social Dentistry, Piracicaba Dental School, UNICAMP, Sao Paolo, Brazil
5 Post-Graduation Course in Acupuncture, CETN/Integrated Faculties of Libertas, Sorocaba,
Sao Paolo, Brazil

Available online 27 March 2017
Received: May 25, 2016
Revised: Feb 17, 2017
Accepted: Feb 21, 2017

KEYWORDS

acupuncture;
facial pain;
magnetic field therapy;
temporomandibular
* C
2
E

ISSN
ttp:
20
C B
joint disorders
orresponding author. Avenida Lim
106 5218.
-mail: teloflorian@gmail.com, lu

2005-2901 eISSN 2093-8152
//dx.doi.org/10.1016/j.jams.201
17 Medical Association of Pharm
Y-NC-ND license (http://creativ
Abstract
Temporomandibular disorder (TMD) is ranked the second leading cause of orofacial pain
after toothache, and there is no effective standard treatment for all cases. Therefore,
much research has been conducted in the therapeutic areas of TMD, such as acupuncture
and electrotherapy, for this purpose. The aim of this research was to evaluate application
of the neuromagnetic stimulator device Haihua model CD-9, used within the precepts of
acupuncture in treating TMD-related pain symptoms and limited mouth opening. Analysis
and discussion of this study were based on pain intensity index and range of mouth-
opening evaluation before and after each session. Nine patients diagnosed with muscle
TMD, referred by the surgery sector of Center Dental Specialties (CEO e I) in Piracica-
ba-São Paulo participated in this research. Considering the simplicity of the technique
and good results obtained, use of this device is suggested as an additional therapeutic
tool for relief of TMD symptoms.
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Figure 1 Material used in the researchdHaihua CD-9.
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1. Introduction

Temporomandibular disorder (TMD), comprising muscula
and joint problems in the orofacial area, is characterized b
pain, joint noises, and irregular or limited functions durin
mandibular movement. Considered a subgroup of musculo
skeletal and rheumatological disorders, TMD is the mai
cause of pain of nondental origin in the orofacial region [1,2]

Muscle parafunctional habits, traumas, facial and cervica
skeletal discrepancies, joint problems, and other systemi
factors may lead to reduction in mouth opening, clicking
subluxation, and luxation or locking of the temporomandib
ular joint, and particularly pain in the affected structures
causing great harm to the patient’s daily routine and qualit
of life [1,2].

Acupuncture is a body of theoretical and empirica
knowledge of traditional Chinese medicine (TCM), envis
aging the therapy and cure of diseases by application o
needles,moxibustion, and other techniques andmaterials t
circulate energy through channels denominated meridians
by diverse forms of therapeutic stimulations in acupunctur
[3e8].

According to the acupuncture theory, all body structure
tend to be in a state of dynamic balance by the actions o
the opposing but complementary Yang and Ying energies
Imbalance between these energies leads to onset of th
disease process that is first manifested in the energy field
In its continuity, it passes to the physiological and materia
fields of the body. Acupuncture has the purpose of ident
fying where the imbalance is and why it is occurring, an
stimulating the body to seek reestablishment of energ
balance to leave the state of disease [3e7].

At present, there are many studies and researche
involving conventional acupuncture, auriculotherapy, an
electroacupuncture for TMD treatment [9e14]. However
the use of the Haihua appliance for this specific purpose ha
not yet been found in the literature.

A transcutaneous electric nervous stimulation (TENS)
type magnetic neurostimulator of Haihua brand was chose
for this research because it uses two combined forms o
treatment, magnet therapy and transcutaneous stimula
tion. When this appliance is used within the precepts o
acupuncture and TCM, it has been demonstrated to b
effective in remission of symptoms of other muscular an
skeletal dysfunctions [15].

The aim of this study was to evaluate the results of
new treatment method to benefit patients with pain in th
orofacial region and reduced mouth openingdtwo symp
toms commonly found in TMDdin order to restore thei
well-being and quality of life.

2. Materials and methods

This study was approved by the FOP-UNICAMP Researc
Ethics Committee (protocol number 099/2008). Th
research included four men and five women, aged betwee
15 years and 68 years, referred by the surgery sector of th
Dental Specialties Center of Piracicaba (CEO e I), wit
symptoms of TMD of muscular origin. They were evaluate
and treated with the Haihua CD-9 appliance (Dandong
People’s Republic of China) by the researcher (M.R.F.) from
June to September 2011, with each volunteer patien
receiving at least three sessions in total.

Haihua, an electrotherapy appliance, categorized as
TENS type magnetic neurostimulator, was created in th
1990s, and combines electrotherapy and magnet therapy
using the principles of TCM and acupuncture. It has bee
used in cases of chronic and acute pain, with the followin
advantages: rapid applications, painless treatment, no ris
and complications, simple function and application, an
good effectiveness of the results [16].

According to the guidelines in the manufacturer’
manual, needles are replaced by two electrodes tha
conduct an electromagnetic wave through the body. Th
action of each electrode is equivalent to simultaneou
stimulation by 132 acupuncture needles, unobstructing me
ridians, activating blood circulation, and balancing th
body’s vital energy. Its electrodes, made of very powerfu
neodymium magnets that release electromagnetic charges
themselves perform stimulation of points of the humanbody
as do the needles in conventional acupuncture. In this case
the stimulus by transcutaneous electrotherapy is potent
ated [17e19].

During application, the cell tissue receives charges from
the magnet electrodes and changes, balancing the pro
portion between the sodium and potassium ions. Th
stimulus the appliance emits activates various chemica
substances in the body, which promote unobstruction of th
meridians, activate blood circulation, and revitalize th
body’s vital energy, promoting analgesia and favoring re
covery of the affected tissues. The action of the appliance
which may be used with the magnet electrodes on fixe
points, moving one of them, or in both ways, is processe
on the indicated locations and also involves and stimulate
neighboring points, and thus good results may be obtained
The pulsing current of energy produces a magnetic fiel
with the shape of an audio frequency wave (approximatel
sinusoidal). The appliance may be used in a wide range o
diseases and dysfunctions, including TMD [16,18].

The following are the technical specifications of th
appliance used: Haihua CD-9 (Fig. 1), manufactured b
Dandong Haihua Applied Technics Development Co., Ltd
origin: Dandong, People’s Republic of China; power source
110 V or 220 V AC; form of output wave: pulsating audi
frequency wave (approximately sinusoidal); output fre
quency: 500e8000 Hz; maximum output voltage: 80
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40 mA; load resistance value: 1000 Ohm; output power:
2.6 W; dimensions: 170 � 120 � 70 mm3

(length � width � height); weight: 650 g; working tem-
perature: �10�C to 40�C; humidity: �80%; and magnetic
intensity: >0.2 T (>0 G) [15,18].

In this study, points were selected according to the TCM
principles, using the localedistant acupuncture technique
on the points of the affected meridians in each case, based
on the local points of greatest pain (called A-Shi points),
and the trajectories of the meridians involved. North pole
magnet electrodes were used on the local point and south
pole ones on the distant point of the same meridian
(located in the arms, hands, legs, or feet). As our purpose
was to perform treatment of pain symptoms and mouth-
opening limitation, the localedistant technique was most
appropriate for unblocking energy and pain relief. In
acupuncture, pain is understood as stagnation of Qi (en-
ergy) and Xue (blood) in the meridians, and the purpose of
the mentioned technique is to unblock this stagnation,
thereby promoting improved circulation in the affected
meridian. In addition, this unobstruction of the meridians
involved provides local muscle relaxation, which may
therefore improve the amplitude of mouth opening
[3,7,8,16,19,20].

In practice, during attendances, the required recom-
mendations and care were followed before using the
appliance on the patient [17,18,20].
2.1. Intervention protocol

On first contact with the patient, after reading and signing
the terms of free and informed consent, the diagnosis was
confirmed. For the purpose of a comparison between the
values before and after the application, a numerical visual
pain scale (NVS) was used and explained to the patient as
follows: “We would like you to evaluate the intensity of
your pain from zero (0) to (10) at this time, using the
following comparison: zero would be complete absence of
pain, and ten, unbearable pain, or the worst you have ever
felt. How do you evaluate your pain at this moment?” The
pain reported by the patient is informed on the chart in the
field initial NVS [21].

Afterward, maximum mouth-opening amplitude was
measured with a millimeter ruler. We asked the patient to
open the mouth as much as possible in a safe and
comfortable way. Immediately, Level 0 of the millimeter
ruler was placed on the midpoint of the mandibular arch,
between the mandibular central incisors, and directed to-
ward the central point of the maxillary arch, between the
maxillary central incisors. The value found was noted on
the chart in the field initial opening.

After this, a test was performed with the electrodes on
the patient’s index fingers, so that he/she could feel the
effect of stimulation that would be used (a small electric
shock), with the intention of minimizing possible initial
psychological stress.

The electrodes were applied for approximately 1 minute
on each pair of points in each session for three sessions. The
intensity of the current applied ranged from 20 V to 70 V,
and it was regulated by guidance from the patient, who
reported if the intensity that was applied at the point was
very low, so that it could hardly be felt, and consequently,
the desired therapeutic effect would not be achieved; or
very high, when the pain sensation could be excessively
uncomfortable. The mean of eight pairs of points were
used, with the most sensitive points, their contralateral
points, and distant points of the same meridian being
selected. When the same point was used bilaterally, the
electrode with the north pole magnet was placed on the
most painful side and that with the south pole magnet on
the opposite side. When the trajectory of the meridian was
used with a local and a distant point, the north pole magnet
was used on the local point and the south pole magnet on
the distant point, generally on the upper or lower limbs.

After application of the sequence of points for approxi-
mately 8 minutes of stimulation on the total number of
points, the patient was asked to inform us of the value
attributed to pain at this time. We noted this value on the
chart in the field final NVS.

Afterward, interincisor mouth opening was again
measured, and the value noted on the chart in the field
final opening.

At subsequent consultations, we began by asking the
patient how he/she had been on the first days after the
previous consultation, and how he/she felt at the present
time. Then we followed the protocol of the first
consultation.
3. Results

Nine patients presented themselves for the first treatment
session, with an initial NVS score between 1 and 9.5, with a
mean of 5.2. On conclusion of treatment, only one patient
presented with a painful condition; however, the patient’s
NVS score was reduced to 3.0 from an initial value of 9.5
(Table 1).

There was a mean reduction of 51% in the NVS score in
the first session, 61% in the second session, and 80% in the
third session. The total sum of the three treatment sessions
used to calculate the means between the initial and final
NVS values showed an improvement of 94.2%.

As regards mouth opening, in a total of 27 consultations,
59.3% patients presented an increase, and in 11.1% the in-
crease exceeded 3 mm. Table 1 demonstrates the evident
fall in the pain patterns of the two groups as a whole;
however, when comparing the pain values of the high-pain-
intensity group with those who had low pain intensity in the
return sessions, the former group showed a less intense
reduction in pain values than the latter group.
4. Discussion

As TMD is an increasingly common problem nowadays in the
area of dentistry, particularly taking into consideration the
patients affected by a high prevalence of emotional and
physical stress in the modern world, it is important to study
new therapeutic solutions. The treatment of TMD is com-
plex and multidisciplinary, and there is no single mode
of treatment. However, the use of highly complex
invasive resources, due to high cost and risk, as well as
pharmacological resources, due to their inconveniences
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and side effects, is far from being a definitive solution t
the problem.

An analysis of the initial and final NVS results within eac
consultation demonstrated that patients reported a signif
icant improvement in pain before and after the application

The initial NVS value of patients at the second consu
tation was lower than it was at the first consultation
before treatment. The results shown before and after thi
second consultation also demonstrated a significan
improvement in the pain index.

At the third consultation, a larger portion of the patient
began this consultation with an NVS score of 0 or close to 0
As the appliance was used within the precepts o
acupuncture and TCM, we may explain this improvement b
attributing it to the fact that we identified where th
imbalance was and why it was occurring, and by stimulatin
the body seeking to re-establish the energy balance to hel
the patient leave the state of disease [1,3,6,7].

At the end of the three consultation sessions, all th
patients had a final NVS score of 0, except one patient, wh
nevertheless had significant reduction in pain intensity
Perhaps this patient would need more sessions for tota
remission of pain.

With regard to mouth-opening amplitude, we also ob
tained good results as shown in Table 1.

Although it was not the aim of this study, it is als
interesting to point out that a large portion of the patient
felt that their facial muscles were more relaxed, an
generally speaking, they felt more relaxed and tranqui
This demonstrated the intimate relationship between pai
symptoms and limited mouth opening related to TMD
considering the muscular and psychological stress tha
these patients are subjected to.

When comparing the results obtained in the researc
with the existent literature encompassing the symptoms o
TMD and the diverse treatment modalities, such as th
occlusal plate [2,22,23], traditional acupunctur
[9e13,24], and use of analgesic and anti-inflammator
medications [2,25], the authors were very encouraged b
the effectiveness of the proposed treatment.

The results obtained in this study revealed that the pa
tients with TMD may have yet another noninvasive thera
peutic and nonpharmacological tool at their disposal t
attenuate the pains and muscular and joint discomfor
resulting from their dysfunction, with the additiona
advantage of being free of side effects and complications

Our study proposed to deal with the symptoms of TMD
however, a more complete and holistic approach is neces
sarydone that takes into account the psychosocial aspect
of each individual who has the dysfunction. Only thus w
will be able to attain and maintain an organic balance
particularly of the stomatognathic system of patients
which would enable us to reduce the occurrence of symp
toms and interrupt the vicious cycle in which patient
generally find themselves.

As this is a unique study, with a small sample and
reduced number of sessions, further studies are necessar
to consolidate the good results obtained with the Haihu
CD-9 appliance used as a therapeutic tool to help with th
management of this most complex dysfunctiondnamely
TMD.
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5. Conclusion

The use of the TENS-type magnetic neurostimulator appli-
ance Haihua CD-9 was satisfactory in the management of
pain symptoms and mouth-opening limitation in patients
diagnosed with TMD of muscular origin.
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