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Abstract by far the third most popular method for treating pain in

Acupuncture is a traditional Chinese method (TCM), in the world. The current manuscript reviews the existing

which disease is treated by inserting needles at various
points on the body referred to as the “acupuncture points’.
The most common use of acupuncture is in pain
management, for which a number of studies have shown
the
musculoskeletal pain. It is intended that acupuncture may

effective results, particularly in treatment of
play a promising role in certain dental conditions like
temporomandibular joint disorder, decreasing the level of
anxiety, facial pain and reducing gag reflex. Studies have
shown the use of laser therapy at points of acupuncture as

an alternative to metal needles. Laser acupuncture is how

literature regarding the effects of laser acupuncture in
dentistry, seeking treatment modalities in which this
technique is used and which are able to generate positive
clinical results. It is concluded that laser acupuncture
could supplement conventional treatment modalities in the
future.
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Introduction

The term *“acupuncture” was coined by Willem Ten
Rhyne, which consists of two words from the Latin: acus
meaning needle and puncture meaning insertion. The term
also refers to “to puncture with a needle”™. Acupuncture
was originated over 3000 years ago in China and is based
on the insertion of needles into specific points on the body
known as the ‘acupuncture points’ in order to stimulate
the central nervous system (CNS) and peripheral release
of neurotransmitters that promote the process of healing®?:
The traditional Chinese Medicine Act in Singapore
defines acupuncture as” the stimulation of certain points
on or near the surface of the human body through any
technique of point stimulation (with or without the
insertion of needles), including the use of electrical,
magnetic, light and sound energy, cupping and
moxibustion to normalize physiological functions or to
treat ailments or conditions of the human body ™.
Acupuncture was traditionally based on the belief that
health is maintained in a delicate state of balance by two
opposing forces, the cold, slow, or passive force, and the
hot, excited, or active force. Disease or dysfunction arise
when there is an imbalance in the two, which leads to a
block in the flow of vital energy (known as Qi) along
pathways known as ‘meridians’.

There are 14 main meridian lines®®” each of which
corresponds to an individual organ of the body. When the
vital energies flow through meridians in a balanced and
even way, it results in good health.

Laser acupuncture is a treatment modality that uses light
instead of needles to stimulate acupuncture points. It is
promoted as being inherently safer than needle
acupuncture because it is non-invasive. The earliest
experimental application of lasers in acupuncture was
done by using low power laser (LPL). In medicine, Endre

Mester® first reported the use of low power lasers for hair
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re-growth and wound healing. He also described the use of
ruby and argon lasers in the healing of chronic ulcers and
from there the use of terms like "Needleless Acupuncture”
and “Pain Attenuation” started™.,

Laser acupunture is mostly performed with wavelengths
included in the optical window, ranging from about 600
nm (red) to about 1200 nm (near infrared)™. The bio-
stimulatory effects of laser therapy are often governed by
the “Arndt-Schulz Law” which states that there is a
biphasic dose response i.e. smaller doses have a
stimulatory effect while higher doses have an inhibitory
effect!’,

Mechanism of Action

Needle acupuncture involves stimulating the acupoints by
penetrating the skin with thin, solid, metallic needles that
can be further stimulated manually or electrically. It is
hypothesized that acupuncture produces its effects through
CNS by stimulating the production of endorphins and neu-
rotransmitters that modulate nociception and other
involuntary bodily functionsi***?. Another theory suggests
that acupuncture works through the gate control theory of
pain, in which the nociceptive input is inhibited in CNS in
the presence of another type of input (e.g., acupuncture
needle)™!,

It is also postulated that the presence of a foreign sub-
stance (e.g., acupuncture needle) within the tissue
stimulates vascular and immune modulatory factors
involved as mediators of inflammation™!. Elevated levels

(ACTH)
[15.16]

of  adrenocorticotropic  hormone after
acupuncture seem to support this theory
In laser acupuncture, acupuncture points are stimulated by
laser irradiation. As we know, one of the therapeutic
principles of acupuncture is to restore the flow of energy
(Qi) in the patient, because its obstruction or stagnation in
the channels or meridians results in pain. This same

principle of distribution of hydrodynamic energy (Qi) can
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be applied to the study of therapeutic lasers in the
treatment of pain, because laser-irradiation, restores the
local blood flow; i.e, lasers unblock the channels through
which Qi and Xue (energy and blood, respectively)
circulate, locally and systemically™.

The wavelengths used in laser acupuncture are 635-700
nm (red) which is the most common (useful in the
treatment of superficial lesions- mucositis) and 700-1000
nm (infrared) which has a deeper penetration depth,
(useful for osteo-muscular-articular targets)™*8.

Also, laser acupuncture could have a positive effect on
modulating inflammation, pain, and tissue repair, if
appropriate irradiation parameters are followed®”.

On cellular level, at optimal (stimulatory) doses, red and
infrared laser wavelengths are absorbed by cytochrome C
oxidase protein in the mitochondrial cell membranes
(mitochondrial polarization). This absorption improves
membrane permeability leading to increased adenosine
triphosphate (ATP) production, intracellular calcium
(Ca*), pH value, cyclic adenosine monophosphate
(cAMP), anti-apoptotic factors, transcription factors and
DNA synthesis. This cascade of cellular events accelerates
cell proliferation which promotes healing?%?,

Nitric oxide (NO) inhibits cytochrome C oxidase activity,
but LLLT dissociates NO from cytochrome C oxidase and
improves cell physiology through increased cellular
respiration and also protects cells against NO-induced
death®. It also appears to improve cell physiology by
increasing the overall cell redox potential toward greater
oxidation and increased reactive oxygen species (ROS)
while simultaneously decreasing reactive nitrogen species.
These changes activate numerous intracellular signaling
pathways, including nucleic-acid

synthesis, protein

synthesis, enzyme activation, and cell cycle

progression®?.
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Dental Applications Of Laser Acupuncture /LLLT
Laser acupuncture apart from being painless, non-invasive
and atraumatic, include advantages like- low risk of
infection owing to it’s bactericidal effect, ideal for patients
with fear of needles, non-pharmaceutical, safe and
effective with long lasting results, reduced treatment time,
and an easy method to be performed by a qualified
professional™.

Various soft and hard tissue applications includes:

1. Management of Trigeminal Neuralgia

Laser irradiation inhibits neural activity by slowing the
conduction velocity in peripheral nerves®?®1 Also, it
causes neural impairment , particularly in small diameter
Ad and C fibers, which convey nociceptive stimuli that are
relevant to pain®®®. The patient is irradiated over the
foramina where the sensory portions of the nerve exits: the
superior orbital fissure, the foramen rotundum, and the
foramen ovale, as well as over the striated muscles
adjacent to relevant sensory branches of the nervel®”.

2. Management of Dental Anxiety and Gag Reflex

The use of lasers at acupoints like PC6 (Pericardium 6,
located on the transverse crease of the wrist) and CV24
(conception vessel 24, in the labiomental fold of the chin)
[Figure 1] have been reported to significantly reduce gag
reflex and nausea!®. Auricular acupuncture has also been
suggested for treating severe gag reflex. It can be
postulated that stimulation of the auricular acupuncture
point may inhibit the muscular activity, thus reducing the
gag reflex??,

3. Management of Temporomandibular Disorders
(TMD)

Laser acupuncture has been used to relieve pain for
TMDs,

therapies such as physiotherapy exercises and occlusal

alone or in combination with conventional

splints.  Pre-auricular, intra-auricular, and intraoral

maxillary points in the rear maxillary area are stimulated,;
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also muscles affected by the symptoms are treated (trigger

point)[19,30]

. Usually irradiation is applied between the
origin, body or insertion of the masseter muscle (up to
three irradiation points) and the anterior, middle, and
posterior temporal muscle (upto two points each)?!
[Figutre 2,3]. Several mechanisms have been involved in
pain reduction and therapeutic effects of lasers, including
promoting the release of endogenous opioids, enhancing
cell respiration and tissue healing, restoring blood flow,
increasing pain threshold by affecting the cellular
membrane potential, and decreasing inflammation,
possibly due to the reduction of prostaglandin E2 and
suppression of cyclooxygenase 2 levels®?,

4. Management of Atypical Facial Pain

Experimental studies have shown that laser acupuncture
reduces the levels of inflammatory mediators, thereby
treating acute and chronic pains. Points ST6, ST7, L14,
L12 are considered general stimulation points for facial
pain relief®*3¥ [Figure 4]. Various mechanisms for pain
relief by have been suggested, including the suppression
of substance P and bradykinin activity, increased p-
endorphin release, increased production of serotonin
affecting negatively neurotransmission, as well as the
improvement of local microcirculation, increased tissue
oxygenation, shift of metabolism from anaerobic to
aerobic pathways, and the decreased production of acidic
metabolites, which stimulate the pain receptors!®.

5. Management of Xerostomia (Dry Mouth)

Studies have shown good and persistent results with the
stimulation of acupuncture points to increase the salivary
flowBs*37  aser irradiation stimulates the glandular
tissue, promoting cellular responses. In addition to points
located on the face (ST6, ST7, ST5, SI19), points are used

in other parts of the body like limbs and trunk.
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6. Lymphatic Drainage for Edema

In cases of lymphadenitis or lymphoedema, laser
acupuncture have proved to be extremely useful in
controlling the inflammatory process, recruiting scavenger
cells such as neutrophils and macrophages and modulating
their activities so that the obstruction is cleared and the
lymphatics returned to normal, and enhancing local blood
flow to assist in controlling and clearing the inflammatory
response. Various facial lymph nodes of head and neck
are treated using laser acupuncture [Figure 5,6].

7. Management of Post Herpetic Neuralgia (PHN)
Studies have shown that in PHN, the typical sensation
produced by stimulation of type A fibers is absent. The C
fibers (unmyelinated nerve fibers), which are responsible
for the perpetuation of pain, have been found to be more
easily stimulated by laser light. These fibers stimulated by
lasers, suffer less degradation during the acute phase
and/or undergo faster repair. Also it has been suggested
that by restoring blood flow, laser therapy prevents the
death of a large number of nerve fibers, thereby
decreasing the possibility of the development

of PHNE! [Figure 7].

8. Management of Paresthesia

Laser acupuncture is a possible alternative for the
treatment of paresthesia often due to injury occurring in
procedures such as tooth extraction (more commonly after
third molar extractions), cystectomy, apicetomy, surgery
for implant placement, needle use for anesthesia, etc***!.
Different acupuncture points are used including areas near
the lower lip, chin and the region of mental foramen
which are shown in the figure below [Figure 8,9].

Laser Acupuncture Devices

Lasers used for acupuncture applications typically have a
power output of 5-499 mW and are categorized as Class

3b ““soft’ lasers.
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Acupuncture Pen!* is a dual-purpose handheld device
for both clinic and personal healthcare use that provides
effective in-depth stimulation of the acupuncture points,
which makes this method simple, clean, painless, gentle
and ideal for people sensitive to acupuncture needling. No
piercing of the skin is required while stimulus is
conducted by simply touching the button. [Figure 10].

A new therapy with “Laser Needles”*? was introduced
into medical acupuncture in 2001. It is a pain-free
procedure with practically no side effects. Laser needles
can be used on multiple acupuncture points with high-
power density, simultaneously on body, skull, or ear, thus
stimulating the acupoints. Here, the “needles” represent
the ends of light-conducting fibers that transport the beam
generated in the laser diodes to the body, and introduce
them by means of direct contact. The term needle must not
be confused, because this needle is not punctured into the
body and rather it is only the extremely focused beam that
penetrates the body like a needle to ensure an adequate
acupuncture stimulation and thus the term “laser needle
acupuncture” [Figure 11,a,b].

Discussion

There are numerous studies**** supporting the use of
laser acupuncture as a supplement for the treatment of
various diseases encountered in dentistry. Laser
acupuncture has many features that make it an attractive
treatment option, compared with classic needle
acupuncture. It may be preferred by pediatric and geriatric
patients and by patients with needle phobias as it does not
penetrate the skin, and is associated with minimal
sensation and minimal risk of infection, trauma, and
bleeding complications. These features may make laser
acupuncture more feasible in patients with serious co-
and other

morbid conditions, hospitalized patients,

patients with increased risks of complications such as
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bleeding and infection. In addition, the duration of
treatment is generally shorter.

Numerous studies**“*?! have shown the benefits of laser
acupuncture applied to multiple conditions affecting the
head and neck, especially for chronic conditions such as
myofacial pain and TMJ pain. Existing evidence provides
some insight into the anti-inflammatory effects,
neuromodulation, and cellular effects of low level lasers;
however, the data remain sparse overall. Only a limited
number of studies have assessed the effects of laser
acupuncture on specific acupoints and hence we have tried
and compiled all the data to the best of our knowledge.
However, more studies are needed to examine the effects
on additional acupoints and to determine how these effects
may be translated into clinical outcomes.

Key Message—Laser Acupuncture is a newer approach
which is gaining lots of popularity. Because of its safety
and reports of efficacy, more patients select it as part of
their therapeutic plan. Knowing about the benefits of this
new treatment option, clinicians should either expand the
scope of his or her practice by taking additional training to
administer laser acupuncture or should refer to credible,
well trained laser specialist whenever required.
Conclusion

Laser acupuncture has proved to be an effective option for
the existing treatments and as a supplement to the current
treatments as well. Acupressure with lasers is a proven,
natural and cost effective professional and self-care
system of treatment that can improve the quality of life of
the patients. It can be therefore concluded that laser is a
healing light that can be used to alleviate pain with
minimal side-effects. This low power laser treatment can
also provide safe and cost-effective treatment and hence it
emerges as a new treatment modality to relieve patient’s
pain that is unresponsive to conventional mode of

treatment.
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Compliance with Ethical Standards

Informed Consent: An informed consent was taken by the

patient before surgery.
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Legend Figure

Figure 1: Laser acupuncture points for nausea control
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L

Figure 2: Possible points of laser application for the

masseter and temporalis muscles.

L
Figure 3: Points of laser application for the TMJ: (a)

above, (b); anterior, and (c) posterior to the condyloid

process; (d) an intra-auricular point towards the joint

P it

Figure 4: Specific points for pain control.
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Figure 8: Laser acupuncture points for paraesthesia
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Figure 5: Facial lymph nodes

Figure 9: Extraoral laser acupuncture points for

paraesthesia
Figure 6: Application of the lymphatic drainage technique
with lasers on the facial lymph nodes.
(a)
Figure 7: (a) Visible red laser application all over the
injured area. (b) Laser (infrared) acupuncture points. Figure 10: Laser acupuncture pen with dental applicator
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