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Abstract The aim of this study is to evaluate the effective-
ness of the low-level laser therapy (LLLT) in the control of
pain, swelling, and trismus associated with surgical removal
of impacted lower third molars. Thirty patients were ran-
domized into two treatment groups, each with 15 patients—
group test (LLLT) and a group control (no-LLLT)—and
were told to avoid any analgesics 12 h before the procedure.
In group test, the 980-nm diode-laser (G-Laser 25 Galbiati,
Italy) was applied, using a 600-μm handpiece, intraorally
(lingual and vestibular) at 1 cm from the involved area and
extraoral at the insertion point of the masseter muscle im-
mediately after surgery and at 24 h. The group control
received only routine management. Parameters used for
LLLT were: continuous mode, at 300 mW (0.3 W) for a
total of 180 s (60 s×3) (0.3 W×180 s054 J). Group test
showed improvement in the interincisal opening and re-
markable reduction of trismus, swelling and intensity of
pain on the first and the seventh postoperative days. Al-
though LLLT has been reported to prevent swelling and
trismus following the removal of impacted third molars,
some of these studies reported a positive laser effect while
others did not. All references to the use of laser therapy in
the postoperative management of third molar surgery em-
ploy different methodologies and, in some, explanations as
to selection of their respective radiation parameters are not
given. This study has demonstrated that LLLT, with these
parameters, is useful for the reduction of postoperative
discomfort after third-molar surgery.
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Introduction

Third molar surgery is a common procedure performed by
oral and maxillofacial surgeons. Surgical removal of an
impacted third molar often involves postoperative pain,
swelling, and loss of jaw function. The many factors that
contribute to these situations are complex, but they originate
from an inflammatory process that is initiated by surgical
trauma [1]. The pain reaches maximum intensity 3 to 5 h
after surgery, continuing for 2 to 3 days, and gradually
diminishing until the seventh day [2, 3]. Swelling reaches
peak intensity in 12 to 48 h, resolving between the fifth and
seventh day [4].

The use of local or systemic corticosteroids and nonste-
roidal anti-inflammatory drugs are often recommended after
surgical extraction of impacted lower third molars to abolish
postoperative pain [5, 6], but some of them may manifest
side effects such as gastrointestinal irritation, systemic
bleeding tendency, and allergic reactions [7]. These obser-
vations justify efforts to find a method of postoperative pain
control that does not induce side effects. In that sense, the
use of low-power laser offers promising possibilities [8, 9].

The biological effects of laser were first studied in 1967
[10], and the laser therapy concept began in 1971 [11]. Since
then, it has been used for the treatment of a wide variety of
disorders including carpal tunnel syndrome, rheumatoid
arthritis, osteoarthritis, tendinopathy, ankle sprains, epicon-
dylitis, lumbalgia, and non-healing ulcers, among others
[12, 13]. The exact biological mechanism of the analgesic
effect produced by the low-level laser therapy (LLLT) still
remains unclear. Many studies suggest that LLT may stim-
ulate the increase in serotonin and acetylcholine production
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at a central level and may modulate the production of
histamine and prostaglandins at a peripheral level [14].
Analgesic effects are due to the increasing of endogenous
endorphins (β-endorphin) and the decreasing the activity of
C-fibers and bradykinin. [15, 16]. It is also able to induce
morphological neurons changes, reduce the mitochondrial
membrane potential, and block the fast axonal flow, leading
to neural conduction blockage [17].

The anti-inflammatory effect of the LLLT could be a
consequence of the inhibition of IL-6, MCP-1, IL-10, and
TNF-α in a dose-dependent manner. [18] This results in an
increase of the phagocytic activity, the number and diameter
of lymphatic vessels, a decrease in the permeability of blood
vessels and a restoration of microcapillary circulation, nor-
malizing the permeability of the vascular wall, and decreas-
ing the edema [19].

LLLT has been used for the prevention of swelling and
trismus after the removal of impacted third molars, follow-
ing periodontal surgery procedures, for reducing orthodontic
postadjustment pain, as well as for the treatment of chronic
facial pain, chronic sinusitis, gingivitis, herpes simplex,
dentinal tooth hypersensitivity, and sensory aberrations in
the inferior alveolar nerve [20–22]. Although LLLT has
been used to prevent postoperative swelling and trismus
after third-molar surgery, the results are controversial. This
might be due to varying study designs, differentiations or
difficulties in the measurement of variables related to post-
operative sequelae, as well as to different lasers and hand-
piece types and different irradiation parameters [4, 23–37].
The aim of this study is to evaluate the effectiveness of the
therapeutic laser in the control of pain, swelling, and trismus
associated with surgical removal of impacted lower third
molars.

Material and methods

Thirty patients between 18 and 30 years (15 men and 15
women) of age were recruited into the study; all subjects
were informed of the risks of oral surgery and experimental
treatment, and they signed an institutionally approved con-
sent form.

The 30 patients meeting the inclusion criteria had the
following characteristics: male or female gender, 18 to
30 years of age, healthy, impacted lower third molar(s),
and III B surgical difficulty grade (scales of Pell–Gregory
and Winter). Exclusion criteria included contraindications to
laser therapy, systemic illness, local infection, tobacco use,
oral contraceptives use, pregnancy, and lactation.

All patients were subjected to the same standardized
surgical protocol by the same surgeon. The duration of the
surgery was recorded. The operator who performed the
LLLT in all patients of group test was different from the

surgeon; another operator carried out the measurements and
was blind to which patient was in control or in experimental
group.

Patients were randomized into two treatment groups,
each with 15 patients—an experimental group (laser) and a
control group (no-laser)—and were told to avoid any anal-
gesics 12 h before the procedure.

The experimental group received laser therapy, and the
control group only routine management. The laser was
applied intraorally (lingual and vestibular) at 1 cm from
the involved area and extraoral at the insertion point of the
masseter muscle immediately after surgery and at 24 h.
Postoperatively, all patients received amoxicillin 1 g orally
every 12 h for 5 days, ketoprophene 80 mg orally every 12 h
for 2 days.

In the study, a diode laser device (model: G-Laser 25
Galbiati, Italy) with a continuous wavelength of 980 nm was
used, and the laser therapy was applied by using a 600-μm
handpiece. Laser energy was applied at 300 mW (0.3 W) for
a total of 180 s, 60 s for each point (3), 0.3 W×180 s054 J.

The interincisal opening was evaluated by measuring
with a caliper the maximal opening between the right max-
illary and right mandibular central incisors before surgery
[2]. The size of the postoperative swelling was determined
immediately after surgery on the first postoperative day (the
baseline level was determined preoperatively). The distance
between the tip of the chin and the lower part of the auricle
lobe was measured.

After surgical procedure, all the patients were advised to
note the timing and intensity of pain (visual analog scale
[VAS] where patients marked the maximal pain intensity
they experienced during the postoperative period). Fisher's
PLSD, Scheffe and Bonferroni/Dunn were used to evaluate
the presence of statistically significant differences.

Results

The results of the study showed that on the first postopera-
tive day, the average interincisal opening in the control
group was 2.40±0.61 cm; in the LLLT group, it was 2.91±
0.89 cm. On the seventh postoperative day, the average inter-
incisal opening in the control group was 4.05±0.2 cm; in the
LLLT group, it was 4.26±0.5 cm. Trismus in the LLLT group
was significantly less than in the control group at the second
and seventh postoperative days (p<0.05) (Fig. 1). At the first
postoperative day, the average swelling in the control group
was 15.2±0.83 cm and in the LLLT group it was 14.2±
1.0 cm. On the seventh postoperative day, the average swell-
ing in the control group was 13.7±1.0 cm, in the LLLT group
it was 13.6±1.0 cm. Postoperative swelling was significantly
less in the LLLT group compared with the control group at
first the postoperative day (p<0.05; Fig. 2). Intensity of pain
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was lower in the laser group than in the control group in all
evaluations, but without statistically significant differences. In
the control group the pain was 7.1 at 24 h, 7.0 at 48 h, and 5.75
at 72 h; in the LLLT group it was 3.75 at 24 h, 3.48 at 48 h, and
2.08 at 72 h (Fig. 3).

Discussion

Local signs of inflammation, including pain, usually follow
the removal of impacted lower third molars. Moreover, this
procedure has been widely used as a model for evaluation of
analgesic efficacy of various drugs or physiotherapeutic
means. Although LLLT has been reported to prevent swell-
ing and trismus following the removal of impacted third
molars, some of these studies reported a positive laser effect
while others did not.

Controversies over bio-stimulation of tissue induced by
laser therapy still exist. A lack of uniform reporting of
physical and biological variables such as type of laser,
output power (continuous or pulsed), frequency of pulse,

wavelength, time and mode of application, distance of
source from irradiated tissue, and histologic tissue differ-
ences and absorption characteristics makes standardization
of results difficult. All references to the use of laser therapy
in the postoperative management of third molar surgery
employ different methodologies, and in some, explanations
as to selection of their respective radiation parameters are
not given.

Roynesdal et al. [24] investigated the effect of soft-laser
application on postoperative swelling and trismus, they car-
ried out extraction of both lower third molars similarly
impacted in two separate operations, irradiating unilaterally
with a 6-J semiconductor laser at 830 nm, 40 mW, and
found pain reduction—and decreases in swelling and tris-
mus—at 9 h, without statistically significant differences.
Taube et al. [25], Clokie et al. [26], and Fernando et al.
[27] investigated the effect of soft-laser application only on
postoperative swelling. Fernando et al. [27] carried out
extraction of both lower third molars similarly impacted,
using a laser semiconductor at 830 nm, 30 mW, with appli-
cation intraorally at 4 J, at each surgical site in the experi-
mental group. They reported pain and swelling levels at 24
and 72 h and on the seventh day, in addition to wound
healing. There were no differences between groups in pain
and swelling levels at 72 h, or in wound healing.

All of these authors reported that soft-laser treatment had
no beneficial effect on swelling and trismus after third-molar
surgery. In all of these studies, the authors used different
lasers at different power and dose, and all had applied the
laser intraorally. This is in contrast to Markovic and Todor-
ovic [2, 4] who reported that intraoral low-power laser
irradiation significantly reduced postoperative swelling.
They evaluated postoperative pain in three groups: the first
group received laser gallium/aluminum/arsenic 637 nm,
50 mW, at the surgical site, 4 J/cm2 for 10 min; the second
group received diclofenac 100 mg 1 h preoperatively; and
the third was the control group. All patients had one of their
lower third molars extracted, and a single evaluation found
statistical differences in the reduction of pain in the laser
group compared with the diclofenac and control groups.

Fig. 1 Comparative survey of pre- and postoperative interincisal
opening coefficients in the investigated groups

Fig. 2 Comparative survey of pre- and postoperative edema coeffi-
cients in the investigated groups

Fig. 3 Comparative survey of pre- and postoperative intensity of pain
coefficients in the investigated groups
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Based on the same extraction protocol, these investigators
then used four groups to compare the effectiveness of laser
against dexamethasone. Group 1 received 4 J/cm2 of laser
(gallium/aluminum/arsenic, 637 nm, 50 mW) at the surgical
site; group 2, the same laser dose plus an injection of
dexamethasone 4 mg in the internal pterygoid muscle; group
3, the same laser dose plus dexamethasone 4 mg intramus-
cularly and 4 mg intraorally 6 h postoperatively; and group
4 was the control group. A single evaluation the following
day found a significant reduction of swelling in all groups
that received laser therapy compared with the control group;
the group receiving laser and local dexamethasone exhibited
even better results.

Carillo et al. [23] reported that the percentage of trismus
in the laser group was significantly less than in the placebo
group up to 7 days after surgery. In addition, they noted that
helium–neon laser treatment had no beneficial effect on
swelling after third-molar surgery.

Neckel and Kukizl [8] studied two groups that underwent
extraction of a lower third molar, applying 11 J/cm2 of
energy with a laser diode at 810 nm intraorally at the
surgical site. They recorded the number of days and levels
of postoperative pain. Statistical evaluation revealed signif-
icant differences, i.e., lower pain levels and duration in the
experimental group compared with the control group.

The methodologies and results of these diverse studies
are too varied to define the ideal parameters for use of the
therapeutic laser or to evaluate its clinical effectiveness.

In the present study, we applied the laser exposures intra-
orally and extraorally. It was observed that trismus and
swelling in LLLT group were significantly less than in the
control group at the first postoperative day and that trismus
in the LLLT group was significantly less than in the control
group at the seventh postoperative day.

This study has demonstrated that LLLT is useful for the
reduction of postoperative trismus and swelling after third-
molar surgery. The effects of LLLT are probably dependent
on the method of its application.
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