31
https://doi.org/10.54589/aol.35/1/31

Efficacy of two low-level laser therapy protocols following lower third
molar surgery – a randomized, double-blind, controlled clinical trial
Geovane M. Ferreira1, Lucianna F. Prado2, Kleber V. R. Santos1, Lívia G. Rodrigues1, José
Valladares-Neto3, Érica M. Torres3, Maria A.G. Silva1
1. Universidade Federal de Goiás, Faculdade de Odontologia, Departamento de Estomatologia, Goiânia, Brasil
2. Universidade Paulista, Faculdade de Odontologia, Departamento de Cirurgia, Goiânia, Brasil
3. Universidade Federal de Goiás, Faculdade de Odontologia, Departamento de Reabilitação Oral, Goiânia, Brasil

ABSTRACT
The aim of this study was to test two low-level laser therapy protocols by evaluating pain control,
swelling and trismus in the postoperative period of lower third molar surgeries. This was a randomized,
double-blind, placebo-controlled, crossover trial. Patients presenting two symmetrically impacted
mandibular third molars were included. One side was randomly assigned for LLLT applied immediately
after surgery (T1) and then after 24 (T2) and 48 hours (T3) (Protocol A). The other side received LLLT
applied immediately after surgery and placebo after 24 and 48 hours (Protocol B). LLLT was given by
intraoral application (660nm, 5 J/cm2, 10 s, 20 mW, 4 points) followed by extraoral application (789
nm, 30 J/cm2, 20 s, 60 mW, 8 points). The placebo application was similar to that of the experimental
side but with laser simulation. The primary outcomes were pain control, swelling and trismus intensity
at T1, T2, T3 and 7 days after surgery (T4). Data were analyzed by ANOVA repeated measures and
Wilcoxon test (p< .05). The final sample consisted of 21 patients (42 teeth). There were no statistical
differences for pain level between protocols A and B over time (p= .909), although the amount of
analgesic medication was lower with protocol A at T2 (p=.022). There were no differences in swelling
(p=.958) or trismus (p=.837) between the protocols used over time. Both protocols performed similarly
for pain control, swelling and trismus. Therefore, for practical reasons, a single laser application in the
immediate postoperative period could be indicated for the management of postoperative discomfort in
lower third molar surgery.
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Eficácia de dois protocolos de terapia a laser de baixa
intensidade após cirurgia de terceiros molares inferiores ensaio clínico duplo-cego, randomizado
RESUMO
O objetivo deste estudo foi testar dois protocolos de terapia com laser de baixa intensidade (LBI) para
controle da dor, edema e trismo no período pós-operatório de cirurgias de terceiro molar inferior.
Neste estudo randomizado, duplo-cego, controlado, de boca dividida foram incluídos pacientes que
apresentavam os terceiros molares inferiores simetricamente. Um lado foi aleatoriamente designado
para receber LBI aplicada imediatamente após a cirurgia (T1) e após 24 (T2) e 48 (T3) horas (Protocolo
A). O lado oposto recebeu LBI imediatamente após a cirurgia e placebo após 24 e 48 horas (Protocolo
B). A aplicação de LBI foi realizada intraoralmente (660nm, 5 J/cm2, 10 s, 20 mW, 4 pontos), seguida
pela aplicação extraoral (789 nm, 30 J/cm2, 20 s, 60 mW, 8 pontos). O efeito do placebo foi similar ao
experimental. Os desfechos primários eram dor, edema e intensidade do trismo nos tempos T1, T2, T3 e
7 após a cirurgia (T4). Os dados foram analisados por ANOVA e teste de Wilcoxon (p<.05). A amostra
final consistiu de 21 pacientes (43 dentes). Não houve diferença estatística para o nível de dor entre os
protocolos A e B ao longo do tempo (p=.909), embora a quantidade de medicação analgésica tenha
sido menor com o protocolo A em T2 (p= .022). Não houve diferença para edema (p=.958) ou trismo
(p=.837) entre os protocolos ao longo do tempo. Em conclusão, a aplicação de LBI imediatamente
após a cirurgia e após 24 e 48 horas (Protocolo A) apresenta melhor resultado para controle da dor.
Ambos os protocolos foram similares para dor, edema e trismo. Portanto, por razões de praticidade,
uma aplicação única de laser imediatamente após a cirurgia pode estar indicada para o manejo do
desconforto pós-operatório em cirurgias de terceiros molares inferiores.
Palavras-chave: terceiro molar - trismo - edema - dor - terapia a laser de baixa intensidade.
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INTRODUCTION
Surgical procedure to remove impacted or embedded
third molars can limit masticatory function and cause,
albeit temporarily, severe pain and discomfort1,2.
Specific therapeutic alternatives have been studied
as adjuvants of drugs in controlling pain, swelling
and other undesirable postoperative complications.
Low-level laser therapy (LLLT) has proven to be
effective in reducing postoperative discomfort
because of its analgesic, anti-inflammatory and
tissue biomodulation effects2-4.
Three biological effects produced by LLLT have
been described: primary effects, classified as
biochemical, bioelectric and bioenergetic, which
stimulate the production of cellular ATP, causing
mitotic acceleration; secondary or indirect effects,
with increased blood flow and lymphatic drainage,
which interfere with the body’s inflammatory
response; and general therapeutic effects, such as
activation of the immune system1-5.
There is extensive literature on the benefits of
LLLT, including several controlled, randomized
studies that evaluate the efficacy of a low-level laser
compared to a placebo for the reduction of pain,
swelling, and trismus after the removal of lower
third molars1-4. On the other hand, certain studies
that evaluated pain, swelling and trismus after
removing lower third molars found no statistically
significant difference between the use of LLLT and
conventional drug therapy6,7.
There are different protocols for using LLLT and
various study designs for evaluation, and there is
still no consensus on the best application method1-4.
The aim of this study was to test the efficacy of two
low-level laser protocols by evaluating pain control,
swelling and trismus in the postoperative period of
lower third molar surgeries.
MATERIALS AND METHODS
The study project was approved by the Ethical
Review Board of Federal University of Goias
(#68615217.0.0000.5083). The Declaration of
Helsinki on medical protocol and ethics was followed.
Patients were only included in the research
after signing the institution-approved Free and
Informed Consent Form as a means of guaranteeing
confidentiality and presenting the risks and benefits
of their participation in the research, and having
been informed about the entire procedure they
would follow.
Acta Odontol. Latinoam. 2022

A randomized, crossover, double-blind clinical trial
was performed among patients who received care at
the oral surgery service of the School of Dentistry
at the Federal University of Goiás (FO-UFG). The
inclusion criteria were good general and oral health,
and bilaterally impacted lower third molars indicated
for extraction with the same classification according
to the Pell and Gregory (1933) classification in terms
of impaction, and to Winter’s (1926) classification
in terms of angulation. Exclusion criteria were
systemic diseases; using drugs that could interfere
with the inflammatory process, pain and healing;
infection or pathologies involving the regions
of teeth 38 and 48; being allergic to standardized
medication; smokers and alcoholics; pregnant
or lactating women, and patients who did not
follow postoperative recommendations or needed
therapeutic supplementation in the postoperative
period beyond that recommended for the study. Out
of 28 patients selected, seven were excluded, 2 for
not consenting to participate and 5 for not following
the established guidelines. The final study sample
consisted of 21 patients and 42 study sites.
A different protocol was applied on each side of the
mouth of each patient:
PROTOCOL A – The LLLT was applied at three
different times: immediately after the surgical
procedure, and 24 and 48 hours after the surgery.
There were four intraoral application points: one on
the alveolus, and one each on the buccal, distal and
lingual surfaces of the alveolus, 1 cm away from
the surgical wound (Fig. 1A). There were 8 points
on the face: one pre-auricular point, four points on
the Masseter muscle, two submandibular points on
lymph nodes and one retromandibular point (Fig.
1B).
PROTOCOL B – When performed on the opposite
side, the LLLT was applied in the same way but
in one session only immediately after the surgical
procedure. Device modulation was identical for both
intraoral and extraoral applications. To maintain the
reliability of the study, the 24- and 48-hour sessions
were performed in the same way, including sound
emission, but without laser activation (placebo).
Patients were allocated by simple randomization
according to order of arrival in a chart randomly
numbered from 0 to 9, with each number appearing
in the same quantity. Patients numbered from 0 to
4 were first allocated to Protocol A, while patients
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B
Fig. 1: A- points of application of intraoral laser therapy; Bpoints of application of extraoral LLLT.

numbered from 5 to 9 first received Protocol B.
The patient’s right side was always treated first,
and the left side received the other protocol.
Initial information, such as patient identification,
classification of the radiographic positioning of
the tooth, facial measurements and mouth opening
range were recorded on a specific chart (T0).
To determine swelling and trismus, initial face
measurements and mouth opening were collected
before (T0) and after surgery. All measurements were
taken using a pachymeter (Mitutoyo®, Mitutoyo,
Suzano, Brazil). Swelling was measured by means
of a simple average of three facial measurements:
from the medial canthal ligament to the angle of the
mandible, from the tragus to the labial commissure
and from the tragus to the menton point (Fig. 2).
The range of mouth opening was determined by
measuring the mesio-incisal angle of the upper
and lower incisors as reference points, measured in
millimeters.
The extractions were performed by the same surgeon,
thereby standardizing the surgical technique, as well
as the anesthetic solution and technique. All patients
received a postoperative prescription of Nimesulide
100 mg every 12 hours and Paracetamol 750 mg
every 6 hours for two days. They were instructed
that the analgesic medication could be taken at a
longer time interval if they experienced no pain or
mild discomfort. Conversely, if the pain was very
intense, this time interval could be safely reduced,
and the analgesic could be taken every 4 hours. The
quantity and periodicity of analgesic pills taken
each day were noted when each patient returned.
The surgical procedures on the right and left sides
were performed at different times, with a 15-day
interval, so that there was no bias in the evaluations,
Vol. 35 Nº 1 / 31-38

Fig. 2: Facial measurements to determine swelling

particularly in terms of the range of mouth opening.
For the laser therapy protocol, a gallium-aluminumarsenide laser device (Thera Laser, DMC Brasil®,
continuous wave, 0.4 mm sized point) was used,
with the tip of the device positioned on a surface
of intact skin, cleaned by using dry air before
application. The applications were performed by an
oral and maxillofacial surgeon qualified to perform
the procedure, who applied Protocol A on one side
of the patient’s face and Protocol B on the other. The
locations of laser exposure and device modulation
were the same for both protocols. For intraoral
application, the following technical parameters
were used: 660 nm (red), 5 J/cm2 dose, t 10 s, P 20
mW, E 1.2 J per point. For the extraoral application,
device modulation was 780 nm (infra-red), 30 J/cm2
dose, t 20 s/point, P 60 mW, E 1.2 J per point.
Postoperative evaluations were performed by an
evaluator blinded to the type of protocol used,
and undertaken immediately after the surgical
procedure (T1), 24 hours after (T2), 48 hours
afterward (T3) and on the seventh day (T4) after the
surgical procedure, for both sides. The chart used
for each assessment contained the same information
as the initial chart (T0), plus information on the
need for analgesic medication and how frequently
it was taken. The Visual Analogue Scale (VAS),
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validated by Katz and Melzack8, was used to assess
postoperative pain.
The data were treated by SPSS Statistics Version
24 (SPSS Inc., Chicago, USA). The following
tests were used: the Shapiro Wilk test to assess
the normality of the data, the Levene test for
homogeneity of variance, and the ANOVA repeated
measures to assess trismus and swelling. The data for
postoperative pain and quantity of analgesics used
were non-parametric with non-normal distribution,
so the Wilcoxon test was used. A significance level
of 5% was adopted for all tests.
RESULTS
Table 1 shows the distribution of the patients by sex
and the characteristics of the positioning of the 3rd
molars.
Regarding pain and use of analgesics, patients
reported no pain episodes at T1 and T4. Therefore,
only the data obtained at T2 and T3 were included in
the statistical tests. There was no difference between
protocols A and B for pain evaluation (p = .909). In
the evaluation of the amount of analgesic medication
used, there was a lower consumption of analgesics
Table 1 – Descriptive data of the sample in terms
of sex and positioning of teeth 38 and 48 (n= 42
third molars)
Frequency
Sex

Impaction
level

WINTER
classification
(of teeth 38
and 48)

PELL and
GREGORY
classification
(of teeth 38
and 48)

Percentage
Valid (%)

Male

11

52.4

Female

10

47.6

Erupted

7

33.3

Partially
impacted

10

47.6

Fully
impacted

4

19.0

Vertical

16

76.2

Horizontal

1

4.8

Mesio-angled

3

14.3

Disto-angled

1

4.8

I-A

9

42.9

II-A

2

9.5

III-A

0

0.0

I-B

4

19.0

II-B

4

19.0

III-B

1

4.8

I-C

1

4.8

II-C

0

0.0

III-C

0

0.0
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Table 2- Evaluation of the amount of analgesic
medication used in the postoperative period of
impacted lower third molars
Randomization

Time

Median Minimum Maximum

T2

4

2

4

T3

4

3

6

T2

4

3

6

T3

4

3

6

Protocol A

Protocol B

at T2 when Protocol A (p= .022) was used (Table 2).
Protocols A and B were compared, and no statistically
significant difference was found between groups
(p=.837). There was a difference between the times
for both protocols tested in an inter-group evaluation,
with T0 and T4 presenting some difference (p=.01).
A more significant difference was found when T2
and T3 were compared to T0, T1 and T4 (p<.001)
(Fig. 3). Table 3 shows descriptive statistics and p
values for protocol A and B comparisons over time.
When protocols A and B were compared, there
was no statistical difference (p=.958) for postsurgical swelling. In an intra-group evaluation, the
difference in the means of facial measurements
between the times was significant, with the greatest
difference found when T1 was compared to T2
and T3 (p<.001). The values at T0 and T1 were
very close, as there had not been enough time for
a significant swelling to form. In the evaluation of

Fig. 3: Graphic representation of the variation in range of
mouth opening (mm) during the postoperative period of impacted lower third molar surgeries (at times T0, T1, T2, T3 and
T4), using two LLLT protocols.
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Table 3 – Evaluation of trismus measured in
the range of mouth opening in mm during the
postoperative period of impacted lower third
molar surgeries, using two LLLT protocols
Time Protocol Mean
T0
T1
T2
T3
T4

95% CI
UL

LL

Table 4 – Evaluation of facial swelling in the
postoperative period of impacted lower third
molar surgeries, using two LLLT protocols
Time Protocol Medium

SD

P values

A

48.41

44.57

52.26

8.43

.855

B

47.94

44.12

51.76

8.38

.855

A

47.58

43.81

51.34

8.27

.923

B

47.33

43.62

51.04

8.14

.923

A

41.37

37.67

45.07

8.13

.511

B

39.68

35.86

43.51

8.40

.511

A

41.53

37.80

45.6

8.19

.768

B

40.75

36.75

44.76

8.80

.768

A

45.71

42.26

49.15

7.57

.777

B

46.42

42.49

50.35

8.64

.777

T0
T1
T2
T3
T4

95% CI
UL

LL

SD

P values

6.37

.915

A

121.94

119.04 124.85

B

121.75

119.44 124.07

5.07

.915

A

121.69

118.95 124.43

6.02

.868

B

121.98

119.70 124.25

4.99

.868

A

125.31 122.69 127.92

5.74

.870

B

125.58 123.37 127.79

4.84

.870

A

125.36 122.54 128.17

6.18

.793

B

125.83 123.29 128.37

1.25

.794

A

122.85 120.15 125.54

5.91

.813

B

122.45 120.26 124.64

4.80

.813

CI = confidence interval; UL = upper limit; LL = lower limit.

CI = confidence interval; UL = upper limit; LL = lower limit.

Fig. 4: Graphic representation of the variation in facial swelling (mm) in postopertive surgery of impacted lower third molars, at times T0, T1, T2, T3 and T4, using two LLLT protocols.

the 7-day postoperative evolution, the swelling had
reduced to almost initial measurements (Fig. 4).
Table 4 shows descriptive statistics and P values for
protocols A and B comparisons over time.
DISCUSSION
This study shows no critical difference between
LLLT applied in one or three times. Although
protocol A leads to less use of analgesics, it was not
relevant for swelling and trismus.
Concerning methodology, panoramic radiography of
the jaws was used to evaluate and classify the third
molar positions and surgical planning. According to
Vol. 35 Nº 1 / 31-38

Guerrero et al.9, other imaging tests are not needed
for this type of surgery. Careful radiological planning
followed by an adequate surgical approach is
essential for a good resolution of cases, irrespective
of whether 2D or 3D preoperative images are used10.
Postoperative swelling is mainly influenced by the
surgical protocol used, and the length of time and
degree of difficulty involved in the surgery11. In
addition, the surgical technique used to remove
impacted third molars affects the quality of the
postoperative period, with some studies showing
the importance of the care that must be taken with
each step of the procedure12,13. To reduce bias in our
study, a Split-Mouth design trial with a standardized
surgical protocol was performed by a dental surgery
specialist. The surgeries were conducted in the most
atraumatic manner possible and resulted in lower
levels of swelling and pain associated with laser
therapy treatment. Similar measures of care have
also been adopted in various comparable studies14,15.
There is consensus on the prescription of preemptive
or therapeutic antibiotics in cases where the patient
has a systemic or local condition leading to an
infection that might develop or worsen with third
molar surgery15,16. However, studies show that if a
good surgical technique is used and the aseptic chain
is maintained, there is no need to use antibiotics
in third molar surgeries12. Based on that evidence,
antibiotics were not used in this study, as the patients
presented neither local nor systemic conditions
which would have justified such use.
Postoperative care is crucial in reducing the
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discomfort caused by the surgical procedure. Pain,
trismus and swelling are complications resulting
from the inflammatory processes which occur
after third molar surgery. Drugs are recommended
to minimize the inflammatory response1,2,13,17.
However, although medication is satisfactory in
relieving pain, it also has adverse effects16. Adjuvant
therapies, such as laser therapy, have been used to
enhance postoperative comfort while at the same
time reducing drug consumption1-4,7,14.
The analgesic medication of choice used by patients
who underwent surgery was Paracetamol 750mg due
to its low rate of adverse reactions and its efficacy in
controlling postoperative pain, even though it does
not have a high degree of analgesic potential13. Other
therapies to control inflammatory reactions were not
adopted in this study so that more precise answers
regarding the effects of LLLT could be obtained.
The placebo was used specifically to evaluate the
role of single or three LLLT applications.
Regarding pain, it was found that the consumption
of analgesics was lower at T2 for protocol A
compared to the quantity of analgesics used at T2
when protocol B was applied. This agrees with the
results reported by Kazancioglu et al.17, who also
found a lower consumption of analgesics by patients
who received LLLT in the postoperative period.
Our results indicate that, in general, there was little
difference between the protocols used.
Despite the decrease in analgesic consumption at T2
for protocol A, the difference was not statistically
significant by VAS assessment. Other authors7,18
also found no statistically significant difference in
the pain presented by patients when using LLLT.
Other studies found a difference in the pain profile
of patients who used LLLT in the postoperative
period of impacted third molar surgeries compared
to the control group1,2,19-22.
Variations in the medication protocols could explain
these differences. In the studies by Fernando et al.7,
Landucci et al.23, Eshghpour et al.14, and Sierra et
al.24, the protocol used for postoperative medication
included Amoxicillin 500mg for seven days, Ibuprofen
600mg for three days and Chlorhexidine 0.12%
mouthwash. Markovic & Todrivic1,2 and AmarillasEscobar et al.20 administered Dexamethasone in
different doses for each group. There was also a
difference in the laser therapy protocol. In our study,
Paracetamol was prescribed at standard intervals
(every six hours for two days). However, the patients
Acta Odontol. Latinoam. 2022

were instructed that the medication could be taken
at longer intervals if they felt less discomfort or no
postoperative pain, and that the interval could be
safely reduced in case of more severe pain. Wellestablished results of pain reduction found in studies
on mucositis and other mucosal ulcerations could be
related to the superficiality of the lesion25. The use
of laser in bone alterations, such as postoperative
surgery for third molars, demands further research to
evaluate the in-depth effect of LLLT26.
The trismus evaluation showed no statistical
difference in the postoperative period between
protocols A and B. Similar results were found in the
literature17,18,20,21, which also showed no difference in
the trismus evaluation between a single dose of LLLT
in the immediate postoperative period compared to
applying it in 3 (three) sessions, as occurred in our
study. However, different medication protocols and
LLLT doses were used. Studies evaluating trismus
when LLLT was used in the postoperative period
of impacted third molar surgeries, which included
groups that did not receive the laser treatment5,27-29,
showed positive results with lower trismus in the
group where LLLT was applied. This shows that,
even though our study found no statistical difference
between protocols A and B, the use of LLLT in
the postoperative period of impacted third molar
surgeries can be beneficial, providing greater postsurgical comfort. The evaluation showed that there
was no clinical difference between the protocols
when swelling was compared. Of the factors
analyzed, swelling seems to respond least to LLLT,
a finding also reported in other studies10,17,20.
The difficulty in comparing results published in
studies is mainly due to the lack of standardization
in the use of LLLT17,18. There are great variations
between the technical parameters, time and place of
application, and type of laser used. Some apparent
benefit has been found, especially in relation to a
reduction in trismus and pain, as noted in several
studies4,27-29. Further research could contribute to
clarify a better cost-benefit ratio of using only one
LLLT session in the immediate postoperative period
or adding other LLLT sessions to reduce pain.
In conclusion, this study found no difference
between applying LLLT in 3 sessions (immediately,
24 and 48 hours after surgery) and applying it
only in the immediate postoperative period. We
consider that protocol A could be more challenging
due to the need to apply it 24 and 48 hours after
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surgery. Therefore, for practical reasons, a single
laser application in the immediate postoperative

period could be effective to manage postoperative
discomfort in lower third molar surgery.
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