orthodontics

Lasers in orthodontics
In the first of a two-part series of articles, Arun and Rita Darbar discuss how laser
treatment can enhance patient experience and save valuable time
As orthodontists continue to strive to provide
high quality with demands on time and
patients on the increase, we are constantly
exploring ways to reduce treatment time
without compromising on results. Laser
technology has progressed in leaps and
bounds following the development of the
first dental laser in the 1960s. The effects
of laser irradiation on inflammation, wound
healing, immune response, tooth structure
and composite materials have led to their
application in orthodontics. Lasers are easy
to use and the benefit to patients is discussed
in this article for some of the applications.
Like any technology, it is important to use
the correct parameters and protocols for
optimum results. Good basic laser education
is advised for anyone wishing to introduce
this technology safely and effectively into
their practice.

Pain management
Orthodontic movement is a result of a
mechanical force that leads to compression
and tension of the periodontal ligament1
which initiates an inflammatory response.
Following this, bone is remodelled on the
compression side and deposited on the
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Figures 1a-b: Case 1. Traumatic intrusion and pain management prior to orthodontic extrusion

Figure 2a: Case 2. Gingival hyperplasia pre op

Figure 2b: Case 2. Immediately post op

tension side. Pain usually starts 30 minutes
after the application of force and generally
lasts for about 48 hours. This is often managed
with medication, analgesics and non-steroid
anti-inflammatory drugs, however these are
known to have some systemic side effects.
Laser irradiation reduces pain,2-3 does
not have any side effects, is localised and
has been shown to reduce pain by down
regulating the pain-inducing enzymes such
as the prostaglandins and by direct effect on
the nerve fibres.4 (see Figure 1).

time is reduced, however more multicentre
randomised double blind studies are needed
to quantify this claim.

Accelerated tooth movement
This is desirable as longer treatment time
leads to some of the undesirable effects of
orthodontic treatment such as periodontal
deterioration, risk of decalcification and
root resorption5, not to mention the
aesthetic implications for the patient. Some
approaches that have been explored are
magnetic fields6, mechanical stimulation
by resonance7 and low level laser therapy8.
As laser irradiation is known to accelerate
inflammation we can expect this to result in
faster tooth movement9. Many experimental
studies have been conducted and papers are
being published concluding that treatment

Debonding of ceramic brackets
Ceramic brackets can require a greater force
and can sometimes cause enamel damage
or can fracture upon debonding, therefore
making the removal process longer. Laser
energy can degrade the composite resin as
it can penetrate through the bracket and
reduce the amount of force needed to debond
the bracket. This is used in our practice and
not only is it easy to debond the brackets,
some of which slide off without any force,
but there is minimal amounts of composite
to polish off10.
Laser etching of the enamel prior to
bonding brackets has also been investigated,11
however this has not proved to be superior to
conventional methods and takes more time.

Gingival recontouring
Often a partially erupted tooth can
delay treatment. If the gingival margin
is recontoured it enables correct bracket
placement to commence orthodontic
alignment of the tooth. Often a partially

Figure 3a: Case 3. Gummy smile

Figure 3b: Case 3. Post orthognathic surgery

Figure 3c: Case 3. Laser recontouring one week post
op

erupted tooth can also cause decalcification
as the patient is unable to clean under an
operculum or gingival hyperplasia during
treatment12, which could curtail treatment
as this leads to decalcification in the hard
to clean areas. At completion of orthodontic
treatment excess gingival tissue can also be
removed within biological limits to improve
aesthetics13. (see Figures 2-4)

Exposure of partially erupted/
impacted teeth
Delayed eruption of teeth can prolong
treatment and often these cases need to be
referred for a surgical exposure, which could
add months to the total treatment time.
By using a laser this could be done by the
orthodontist and an attachment placed at
the same visit, as a laser exposure has good
haemostasis, is minimally invasive and often
no need for sutures or a local anaesthetic.
The mechanism of action of laser irradiation
is that there is an increase in ATP production,
increased blood flow and reduced oxidative
stress14-15. If performed optimally the results
are very predictable and healing time is
considerably reduced. This can be done at
the routine orthodontic appointment saving
considerable time. Clinical cases treated in
our practice are demonstrated in Figures 5-6.

Figures 4a-b: Case 4. Gingival recontouring for correct bracket placement

Figure 5a: Case 5. 16 year old with unerupted canine

Figure 5b: Case 5. Immediately post op

Figure 5c: Case 5. Bracket placement on day of
exposure

Figure 5d: Case 5. Eight weeks later

Fraenectomy
Following or pre closure of a median
diastema, a fraenectomy may be indicated.
The patient is conventionally referred to
an oral surgery department to have this
procedure with a local or general anaesthetic.
Often a fraenum attachment can contribute

Figures 6a-b: Case 6. Unerupted UL1 in a 14 year old

Figure 6c: Case 6. Space opened orthodontically

adt October 2012 xx

orthodontics

Figure 6d: Case 6. Laser exposure and bracket bonded

Figure 6e: Case 6. 10 days later

Figure 6f: Case 6. Tooth in arch 13 months later

Figure 7a: Case 7. Immediately post op

Figure 7b: Case 7. One day later

Figure 8a: Case 7. Gingival recession LR1

Figure 8b: Case 7. Laser fraenectomy on day

Figure 8c: Case 7. Healing 10 days later

Figure 9a: Case 8. Angular chelitis treated on day

Figure 9b: Case 8. Two weeks later

• Dr Arun and Rita Darbar will be holding
their next Let’s Talk Lasers seminar on 1011 November 2012. This will be a two-day
course covering an introduction to lasers in
general dentistry followed by an introduction
to lasers in orthodontics. Both days will

include theory, hands-on and practical
sessions. For more details please contact
Nisha at Smile Creations Dental Innovations
on 01525 383065 or email at letstalklasers@
aol.com. Spaces are limited so contact the
practice ASAP if you would like to attend.

to gingival recession and this can be gently
erased with the laser in a matter of minutes.
The orthodontist can perform this procedure
using a laser and a topical anaesthetic.
Healing is quick and there is no need for
sutures (see Figure 7).

Oral pathology
Traumatic/apthous ulcers, herpes simplex
and angular chelitis are some of the oral
pathologies that patients present with. These
conditions can be treated effectively with
laser therapy which is painless, localised,
and free of any systemic side effects. Patient
feedback is very positive with effect on
the reduction in pain, faster resolution of
the condition and longer periods between
recurrence. This could be attributed to the
effect on the immune response of low level
laser therapy16. Cases treated in practice are
indicated in Figure 9.

Conclusion
Laser treatment has enhanced patient
experience and saved considerable time.
The patient experience is very positive and
in most cases only a topical anaesthetic was
used and generally most patients reported
that they did not need to take any analgesics
following the procedures. We believe
that incorporating this technology could
significantly benefit any orthodontic practice
by saving valuable time.
Care to comment? @AesDenToday
xx October 2012 adt

References
1. Burstone CJ, Tanne K. Biomechanical basis of tooth
movement. Kokubyo Gakkai Zasshi 1986;45:541-5

Toshiro Ohashi,c Masaaki Sato,d Yoshiyuki Shimizu,e Kaoru
Igarashi,f and Hideo Mitanig

2. Lim HM, Lew KK, Tay DK. A clinical investigation of the
efficacy of low level laser therapy in reducing orthodontic
postadjustment pain. Am J Orthod Dentofacial Orthop. 1995
Dec;108(6):614-22

8. Cruz DR, Kohara EK, Ribeiro MS, Wetter NU. Effects of
low-intensity laser therapy on the orthodontic movement
velocity of human teeth: a preliminary study. Lasers Surg
Med. 2004;35(2):117-20

3. Harazaki M, Isshiki Y. Soft laser irradiation effects on pain
reduction in orthodontic treatment. Bull Tokyo Dent Coll.
1997 Nov;38(4):291-5

9. Kawasaki K, Shimizu N. Effects of low-energy laser
irradiation on bone remodeling during experimental tooth
movement in rats. Lasers Surg Med 2000;26:282-91

4. Kudoh C., Inomata K., Okayima K., Motegi M. & Oshiro
T. Low Level Laser Therapy Pain Attenuation Mechanism.
Laser Therapy. 1989; (1)1: 3-6

10. Azzeh E, Feldon PJ AJ Orthod Dentofacial Orthop. 2003
Jan;123(1):79-83

5. Segal GR, Schiffman PH, Tuncay OC. Meta analysis of the
treatment-related factors of external apical root resorption.
Orthod Craniofac Res 2004;7:71-8

11. Basaran G, Ozer T, Berk N, Hamamci O. Etching enamel
for orthodontics with an erbium, chromium:yttriumscandium-gallium-garnet laser system. Angle Orthod. 2007
Jan;77(1):117-23

6. Tengku BS, Joseph BK, Harbrow D, Taverne AA, Symons
AL. Effect of a static magnetic field on orthodontic tooth
movement in the rat. Eur J Orthod 2000;22:475-87

12. Convissar RA, Diamond LB, Fazekas CD. Laser treatment
of orthodontically induced gingival hyperplasia. Gen Dent.
1996 Jan-Feb;44(1):47-51

7. Periodontal tissue activation by vibration:Intermittent
stimulation by resonance vibration accelerates experimental
tooth movement in rats Makoto Nishimura,a Mirei Chiba,b

13. Sarver DM, Yanosky M. Principles of cosmetic dentistry
in orthodontics: Part 3. Laser treatments for tooth eruption
and soft tissue problems. Am J Orthod Dentofacial Orthop.

2005 Feb;127(2):262-4
14. Low-Intensity Light Therapy: Exploring the Role of
Redox Mechanisms Joseph Tafur PhD Photomedicine and
Laser Surgery Volume 26, Number 4, 2008
15. Role of reactive oxygen species in low level light
therapyChen, Aaron Chi-Hao; Huang, Ying-Ying; Arany,
Praveen R.; Hamblin, Michael R.Mechanisms for Low-Light
Therapy IV. Proceedings of the SPIE, Volume 7165, pp.
716502-716502-11 (2009)
16. Novoselova EG et al. Biofizika 51(3):509-518, 2006 *
LLLT (632.8 nm, 0.2 W/cm2) for 5 to 180s increases cellular
TNF-alpha in murine macrophages in vitro. IL-6 production
increased by 5s exposure, but not by 60 to 180s LLLT (632.8
nm, 0.2 mW/cm2) for 60 or 120 s decreased IL-6 production
by murine splenic lymphocytes in vitro.
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