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ABSTRACT 

Objectives 
To assess the impact of photobiomodulation therapy in pain, facial oedema, and 

trismus mitigation in the postoperative period after lower third molar extractions. 

Methods 
We conducted a comparison between active photobiomodulation and simu- 
lated photobiomodulation after both lower third molars extraction in the same 

patients, within a double-center clinical trial. The role of photobiomodulation 

was evaluated based on pain, measured using the VAS scale. Oedema and tris- 
mus, assessed through millimetric measurements. Additionally, analgesic con- 
sumption was monitored during the 7-day’s postoperative period. The study 
adhered to the CONSORT checklist and was registered on the ClinicalTrials 
(NCT05255731). The Levene test was used to assess precision ( α= 0.05), and 

statistical analysis was performed using Jamovi software. Paired t-tests or the 

Wilcoxon test were employed to analyze the primary and secondary outcomes. 

Results 
The study included 83 patients and 166 randomization units. The study group 

showed a significant reduction in pain at all evaluation times ( P < . 01), as well as 
reductions in facial oedema and trismus on postoperative days 2 and 7 ( P < . 01). 
A significant difference in analgesic use was observed on all days, except on the 

seventh postoperative day. 

Conclusion 

The photobiomodulation protocol, using an 808 nm, 100 mW Ga-Al-As diode 

laser, applied both intraorally and extraorally in a single 30 seconds (3 Joules/per 
point) postoperative session, significantly reduced pain, oedema, and trismus 
following mandibular third molar extraction, particularly on postoperative days 
2 and 7. 
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Clinical Significance 

Photobiomodulation can be an effective complementary therap
pain, facial oedema, and trismus in patients after lower third mol
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2 
INTRODUCTION 

 

ower third molar extraction is 1 of the most common oral
surgical procedures .1 This operation is frequently indi-

cated to prevent or treat issues such as dental impaction,
recurrent infections like pericoronitis, dental caries in in-
accessible areas that hinder proper oral hygiene, cysts, or
even mandibular fractures. 2 , 3 The complications and adverse
effects resulting from wisdom tooth extraction are a con-
cern, as they can significantly impact the patient’s quality
of life during the postoperative period .4 Among the main
adverse effects that may occur following the procedure
are pain, oedema, trismus, paresthesia, and postoperative
infections. 1 , 4 

Postoperative pain and facial oedema are the most prevalent
adverse effects following surgery .4 Both represents a natu-
ral inflammatory response of the body to surgical trauma .5

While the onset and severity can vary, these symptoms typ-
ically peak within the first 24-48 hours and may persist for
several days. Factors influencing the intensity of pain and
the severity of oedema include the complexity of the ex-
traction, the surgical technique employed, the patientś in-
dividual characteristics, and the increase of the procedure .6

Another significant adverse effect is the limitation of mouth
opening, or trismus. This condition, which may result from
inflammation and muscle spasm induced by the surgery,
can hinder eating, oral hygiene, and verbal communi-
cation .4 

These complications are temporary and tend resolve over
time. In general, treatment typically involves prescribing an-
tibiotics, anti-inflammatories, analgesics, corticosteroids. In
some cases, jaw physiotherapy exercises may also be rec-
ommended. 7 , 8 Complementary therapies like acupuncture,
transcutaneous electrical nerve stimulation (TENS), cryother-
apy, lymphatic drainage, and photo-biomodulation (PBM),
have been suggested as ways to reduce the need for medi-
cation. 9-11 In this context, infrared laser PBM is emerging as
a promising complementary therapy, as it plays a key role in
speeding up cellular repair, modulating inflammation, and
alleviating pain .12 

Our aim is to verify through a doble-center study, using a
protocol based on previous studies that have reported sig-
nificant results, whether the application of infrared laser PBM
in the immediate postoperative period is effective in reduc-
ing adverse effects such as pain, oedema, and trismus fol-
lowing the extraction of lower third molars. 
Volume 25, Number 1 
y for reducing 

ar extraction. 

MATERIALS AND METHODS 

Study Design and Sample Size 

A randomized, split-mouth, double-center, double-blind de-
sign was implemented . In this study design, each participant
takes part in both the study group (SG), which receives active
PBM, and the control group (CG), which receives simulated
PBM, thereby serving as their own control. It included all pa-
tients attending at the Masterś program in Oral Medicine,
Oral Surgery, and Implantology at the University of Santiago
de Compostela, or the Masterś in Oral Medicine, Surgery,
and Implantology at the University of Barcelona, between
February 2022 and the end of November 2023, who met the
specific inclusion criteria and signed the informed consent
form. The study received the ethical approval from the Re-
gional Research Ethics Committee of Santiago- Lugo (Ref.
2021/277) and is registered in the International Clinical Tri-
als Registry Platform (ClinicalTrials.com) under the identifier
NCT05255731. It adheres to the ethical principles outlined
in the Declaration of Helsinki and follows CONSORT check-
list. 13 , 14 

Inclusion and Exclusion Criteria 

The inclusion criteria were as follows: 1 participants aged
18 years or older; 2 a clear indication for the extraction of
bilateral lower third molars 38 and , 48 with a similar pattern
of impaction and positioning, assessed according to Win-
ter’s 15 and Pell & Gregory 16 classification. Exclusion criteria
included: 1 patients with uncontrolled systemic disease (ASA
≥ III); 2 pregnant or breastfeeding women, as the effects of
laser therapy in these populations have not been studied; 3

individual who smoke of more than 5 cigarettes per day; 4

patients with local conditions such as presence of pericoro-
nitis at the time of extraction, cysts, or odontogenic tumors
related to the third molars, or any presence of infection; 5 sur-
gical procedure lasting over 90 minutes; 6 failure to complete
the second surgery within the study period; 7 patients who re-
fused or did not sign the consent form. 

Sample Size Calculation 

The minimum sample size was calculated based on a previ-
ous study, 17 and using the website ( http://estatistica.bauru.
usp.br/calculoamostral/ta_diferenca_media_dependente. 
php ) [17/09/2024]. To achieve 90% statistical significance,
considering a standard deviation of 2.0, an alpha error of
0.05, and an estimated 10% dropout rate. After meeting
these criteria, a variance test for independent samples was

http://estatistica.bauru.usp.br/calculoamostral/ta_diferenca_media_dependente.php
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performed, which indicated that a sample size of 43 patients
was required. 

Study Variables and Measurement of Primary and 

Secondary Outcomes 
Demographic data were collected, including sex, age,
habits, tobacco use, alcohol consumption, and oral hygiene
level. Each participants underwent a through clinical and
oral examination, including a panoramic dental radiograph,
which was used to classify the position of the teeth. 15 , 16 Pri-
mary outcomes are included pain, oedema, and trismus.
Secondary outcomes were the number of analgesics taken
for pain relief and the overall comfort of PBM application in
both groups. 

Randomization 

In a split-mouth study, the unit of randomization can be at the
quadrant level .18 In this study, each patient served twice as
an experimental unit, with 1 quadrant randomly assigned to
the active PBM study group (SG), and the other to stimulated
PBM, control group (CG). There was a minimum interval of
21 days between extraction of the left and the right lower
third molars. 

Blinding 

The randomization process, as well as the assessments of
oedema and trismus, were conducted by investigators who
were blinded to the group to which the wisdom tooth was
assigned. 

Surgical Procedures and Interventions 
No preoperative medication was administered to the pa-
tients. Prior to the surgical procedure, extraoral antisepsis
was performed with 2% chlorhexidine topical solution, and
intraoral antisepsis was conducted with a 1-minute mouth-
wash of a 0.12% chlorhexidine digluconate solution (Labora-
torios Lacer S.A., Barcelona, Spain). Initially, patients under-
went local nerve block anesthesia for inferior alveolar nerve
and infiltrative for buccal and lingual nerves by administering
4% articaine with epinephrine 1:100,000 (INIBSA, Barcelona,
Spain). Local anesthesia usage and total surgical time were
monitored in all procedures to minimize additional tissue
trauma that could influence the outcomes. The surgical pro-
cedures were performed by different surgeons, but the same
surgeon operated on each patient in both surgeries. PBM
therapy or its simulation was administered by a single op-
erator at each center (GCVC, ASK), and patients were not
informed about their assigned group. 

After extraction, sutures were placed using with 3-0 seda
thread (INIBSA, Barcelona, Spain). Patients in both groups
received the standard postoperative care, which included
rinsing 0.12% chlorhexidine mouthwash, (3 times a day for 1
minute), rescue medication for sever pain, and 7-days course
of antibiotics. Patients were given verbal instruction and
an information guideline for postoperative care, which in-
cluded local hemostatic measures, resting for 24 h, maintain-
ing proper oral hygiene, and following appropriate dietary
habits. 

Postoperative pain was self-reported by the patients imme-
diately after PBM application in the postoperative period.
They were given a form with a visual analogue scale (VAS),
ranging from 0 to 10, where at represented no pain and at
the other end, unbearable, 10 indicated unbearable pain .19 

Patients were instructed to mark a point on the line corre-
sponding to their pain level immediately after surgery (base-
line), at 12, 24, 36, and 48 hours, and then every 24 hours
up to the seventh postoperative day. On the same form, pa-
tients also recorded the number of rescue medication con-
sumed during the 7-day’s period. 

Oedema and mouth opening were measured in millimeters
(mm) and recorded at 3 time points: before surgery (base-
line), at 48 hours postsurgery (by the patient themselves),
and at 7 days postsurgery (when sutures were removed). For
oedema, measurements were taken from the mandibular an-
gle to the corner of the eye (M1), and from the tragus to the
corner of the mouth (M2) using a measuring tape. The pa-
tient was in maximum intercuspation, with lips at rest, and
measurements were repeated 3 times to ensure accuracy.
Mouth opening (trismus) was assessed by measuring the
interincisal distance between the upper and lower incisors
using a calliper, with the patient in maximum spontaneous
mouth opening. 

The overall comfort of PBM application was assessed using a
0 to 10 scale, completed by patients immediately after each
PBM session in both groups. The evaluation considered 5
factors: whether the device caused discomfort, whether the
patient felt uncomfortable during the session, if the session
felt too long, whether they would undergo the treatment
again, and if they would recommend it to a friend or family
member. A score of 0 indicated the worst experience, while
10 represented the best possible experience. 

PBM Application Protocol 
The SG received PBM with infrared laser applied both intrao-
rally and extraorally; 3 intraoral points around the extracted
tooth, and 7 extraoral points, including 4 on the masseter
muscle and 1 in each lymph node, parotid, submandibular
and sublingual. This protocol was based on previously stud-
ies that showed significative results. 17 , 20-24 The laser parame-
ters are described in the Table 1 , based on previous recom-
mendation. 25 , 26 The control group (CG) underwent a simu-
lated PBM session, where participants heard the character-
istic sound of the equipment, and the device was positioned
at the same intraoral and extraoral points, but no irradiation
March 2025 3 
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Table 1. PBM treatment parameters. Is recommended that all the following PBM parameters must be provided in the methods 
section. 

Parameter Unit Additional notes 

Emitter type GaA1As and InGaAlP 

Wavelength 808 nm Infrared laser 

Operating mode continuous Punctual, in contact 

Power 0.1 W 

Spot size 0.03 cm ²

Power density 3.33 W/cm ² Per point 

Exposure duration 30 s Per point 

Energy dose 99.99 J/cm ² Per point 

Energy 3 J Per point 

Treatment description 10 points 1 post operatory session 

Accumulated energy 30 J 

cm, centimeters; J, Joules; nm, nanometers; PBM, Photobiomodulation; s, seconds; W, Watts. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4 
was performed. Both groups received a single session in the
immediate postoperative period. 

Statistical Analysis 
Descriptive statistics for the patients were calculated using
the t-test. The evaluation of PBM effects was performed
through comparative analyses facial oedema, limited mouth
opening, pain, and use of rescue medication, as well as sur-
gical time and overall comfort of PBM application between
the SG and the CG. First, the Kruskal–Wallis test was applied
to check for data normality, followed by either the paired
t-test or the Wilcoxon test, its nonparametric equivalent. A
P < 0.05 was considered statistically significant for all tests.
The data were analyzed using Jamovi Project Software (Ver-
sion.2.3). 

RESULTS 

The final sample included a total to 83 patients, 55 from USC
and 28 from UB ( Figure 1 ), with 51.8 % being women, and an
age range of 47 (18–65). A complete demographic and de-
scriptive analysis of the sample can be found in the Table 2 . 

Pain 

The results of the subjective analysis using the visual ana-
logue pain scale (VAS) are presented in the Table 3 . The
Wilcoxon test was performed as the data did not follow a
normal distribution. A statistically significant result was ob-
Volume 25, Number 1 
served between the groups, with P < . 01 at all evaluation
times. 

Facial Oedema and Mouth Opening Evaluation 

A comparative analysis using the paired t-test for both vari-
ables revealed statistically significant differences between
the SG and CG, with a P < . 01 on both second and seventh
postoperative days ( Table 4 ), for both oedema and mouth
opening. The gross facial measurements in millimeters (mm)
M1 and M2 are shown in Supplementary 1. 

Secondary Outcomes 
The evaluation of rescue medication and overall comfort was
conducted only for the 55 patients treated at the USC. Statis-
tical analysis found a significant difference in the number of
analgesics used on all days except the seventh postopera-
tive day ( Table 3 ). No statistically significant differences were
found between both groups about the analgesics used or
overall comfort ( Table 2 ). 

DISCUSSION 

A recent systematic review and meta-analysis concluded that
infrared laser PBM, with both intraoral and extraoral applica-
tions in a single session during the immediate postopera-
tive period, is effective as a complementary method to rou-
tine care for reducing pain and oedema following third mo-
lar extraction .12 Based on parameters and protocols includ-
ing, application area, number of sessions, laser frequency,
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Figure 1. CONSORT flow chart. 
Centre Universidade de Santiago de Compostela = USC∗, Centre Universidad de Barcelona = UB= 

From Moher D, Schulz KF, Altman DG. The CONSORT statement: revised recommendations for improving the quality 
of reports of parallel-group randomised trials. Lancet 2001; 357(9263):1191–1194. 
For more information, visit www.consort-statement.org . 

 

 

 

 

 

 

 

 

 

 

wavelength, and energy per point, that have described
successful in previous studies, for reducing pain, 17 , 20-22 , 24 

oedema, 17 , 20-22 , 24 and trismus 17 , 20-22 we developed the pro-
tocol used in the present study ( Table 1 ). 

To effectively stimulate biological processes, an optimal
dose of energy is required 

27 . It has been observed that
lower levels of doses are more effective for tissue repair,
while higher levels are better suited for modulating inflam-
mation and controlling pain. 27 , 28 With appropriate proto-
cols, PBM regulates COX-2 activity, 29 and consequently in-
hibits the production of prostaglandin E2 .30 It also modu-
lates pro-inflammatory cytokines (IL-6, IL-1 β, and TNF- α) and
March 2025 5 

https://www.consort-statement.org


The Journal of EVIDENCE-BASED DENTAL PRACTICE 

Table 2. Clinical features and descriptive statistics comparison Control Group (CG) vs Study Group (SG) . 

Variable Group N (%) P - Value 

Centre USC 55 (66.3) 

UB 28 (33.7) 

Sex Male 40 (48.2) 

Female 43 (51.8) 

Medicaments No 61 (73.5) 

Antihypertensives 10 (12) 

Antidiabetics 4 (4.8) 

Anxiolytics 6 (7.2) 

Others 2 (2.4) 

Tobacco No 49 (59) 

Yes 34 (41) 

Alcohol No 14 (16.9) 

Yes 69 (83.1) 

Oral hygiene 1 10 (12) 

2 43 (51.8) 

3 30 (36.1) 

Reason for extraction Orthodontia 24 (28.9) 

Caries 19 (22.9) 

Pain 15 (18.1) 

Crowding 13 (15.7) 

Pericoronitis 12 (14.5) 

Tooth 38 Study 39 (23.5) .438 

Control 44 (26.5) 

48 Study 44 (26.5) 

Control 39 (23.5) 

Pell–Gregory IA Study 40 (24.1) .916 

Control 39 (23.5) 

IB Study 5 (3) 

Control 3 (1.8) 

IC Study 7 (4.2) 

Control 5 (3) 

( continued on next page ) 

6 Volume 25, Number 1 
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Table 2 ( continued ) 

Variable Group N (%) P - Value 

IIA Study 11 (6.6) 

Control 9 (5.4) 

IIB Study 16 (9.6) 

Control 22 (13.3) 

IIC Study 1 (0.6) 

Control 1 (0.6) 

IIIA Study 3 (1.8) 

Control 4 (2.4) 

Winter Vertical Study 39 (23.5) .614 

Control 33 (19.9) 

Horizontal Study 22 (13.3) 

Control 27 (16.3) 

Mesial Study 22 (13.3) 

Control 23 (13.9) 

Mean ± SD 

Anesthetic use (uni.) Study 2.14 ± 0.62 .375 

Control 2.22 ± 0.66 

Overall comfort Study 8.83 ± 1.08 .132 

Control 8.75 ± 1.15 

Surgery time (min.) Study 33.82 ± 12.05 .889 

Control 33.95 ± 9.17 

1, deficient, 2, regular, 3, good; min., minute; N, Sample size; SD, standard deviation; Oral hygiene, uni., unit. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

anti-inflammatory cytokines (IL-10 and TGF- β) , 29 , 31 as well
as levels of neuropeptides .32 In other words, PBM stimulates
the formation of new blood vessels and enhances microcir-
culation, which helps modulate inflammation and manage
the signals and symptoms of the inflammatory process, pri-
marily through regulation of capillary hydrostatic pressure .28 

This results in a reduction of oedema, pain, and trismus, 33 

explaining the statistically significant results observed in the
SG compared to the CG. 

In a randomized study, Sigaroodi et al., 22 found that the dif-
ference in pain levels between groups was significant at all
postoperative evaluation periods, which aligns with the re-
sults of the present study. In both studies, pain intensity
peaked at 12 hours postoperatively for both groups, and
from the next assessment at 24 hours, it began to decline,
stabilizing at 3 days postoperatively for the study group (SG)
and at 7 days for the control group (CG). 

Momeni et al. 21 in 1 of their studies, found significant re-
sults for pain using an infrared laser (940 nm) with 20 sec-
onds application per point. In contrast, their earlier study, 34 

which used the same device and parameters but with 30 sec-
ond applications per point, did not yield significant results.
Sigaroodi et al. 22 and Eshghpour et al. 20 also reported satis-
factory outcomes for pain and oedema using infrared lasers
March 2025 7 
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Table 3. Wilcoxon test for pain assessment using Visual Analog Scale (VAS) measurements and analgesic consumption in both 
groups. 

Outcome Period Group N Median SD P Value Outcome Period Group N Median SD P Value 

Pain Basal Study 83 0.84 1.23 < .001 ∗ Analgesics - 

Control 83 1.74 2.17 

12 hours Study 83 3.92 2.49 < .001 ∗ - 

Control 83 4.92 2.48 

24 hours Study 83 3.56 1.91 < .001 ∗ 24 hours Study 55 1.47 0.81 .024 ∗

Control 83 4.85 2.22 Control 55 1.87 1.38 

36 hours Study 83 3.08 1.88 < .001 ∗ - - 

Control 83 4.96 2.24 

48 hours Study 83 2.31 1.60 < .001 ∗ 48 hours Study 55 2.01 1.08 .005 ∗

Control 83 4.53 2.01 Control 55 2.52 1.31 

3 days Study 83 1.79 1.51 < .001 ∗ 3 days Study 55 1.80 1.29 < .001 ∗

Control 83 3.83 1.98 Control 55 2.54 1.38 

4 days Study 83 1.49 1.34 < .001 ∗ 4 days Study 55 1.27 1.04 < .001 ∗

Control 83 3.27 1.88 Control 55 2.03 1.24 

5 days Study 83 1.20 1.26 < .001 ∗ 5 days Study 55 0.83 0.95 .007 ∗

Control 83 2.77 1.82 Control 55 1.34 1.19 

6 days Study 83 1.02 1.14 < .001 ∗ 6 days Study 55 0.49 0.85 .012 ∗

Control 83 2.36 1.94 Control 55 0.87 1.00 

7 days Study 83 0.85 1.04 < .001 ∗ 7 days Study 55 0.38 0.78 .815 

Control 83 1.33 1.33 Control 55 0.43 0.83 

∗ When the p -value was statistically significant. N, sample size; SD, standard deviation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

8 
(808 nm and 810 nm, respectively), with 30 second applica-
tions per point. However, Alan et al. 35 applied 810 nm for 40
seconds and did not achieve good results. 

Landucci et al. 17 and Hadad et al., 19 consistent with our
fundings, reported that although facial measurements were
higher at 48 hours 17 , 19 and 7 days 17 postoperatively in both
groups compared to the initial measurements, the difference
in oedema between the SG and CG was statistically signif-
icant. On the other hand, Momeni et al., 21 did not find sig-
nificant differences between the groups at any time point,
although they reported an increase in facial measurements
in the first 2 days in the control group. 
Volume 25, Number 1 
Regarding mouth opening, consistent with the results re-
ported by Momeni et al., 21 the SG showed a reduction at 48
hours postsurgery, returning to preoperative measurements
7 days after the surgery. In contrast, the CG showed a re-
duction in mouth opening at both time points, resulting in
statistically significant differences between the groups at all
evaluation periods. 

It was anticipated that the SG would have a lower need for
rescue medication, as all primary outcomes showed signifi-
cant differences between the groups, and previous studies
have reported a reduction in analgesic use by the SG 

21 , 23 , 24

. It is important to note that this effect is primarily due to



The Journal of EVIDENCE-BASED DENTAL PRACTICE 

Table 4. Paired samples T-test for facial oedema and open 
mouth measures. 

Measure Period Group N Mean SD P -Value 

Facial oedema Basal Study 83 103.5 5.80 .670 

Control 83 103.6 6.26 

48 hours Study 83 107.0 5.53 < .001 ∗

Control 83 111.3 7.15 

7 days Study 83 105.0 5.97 .011 ∗

Control 83 106.8 7.69 

Open mouth Basal Study 83 44.2 6.31 .124 

Control 83 44.5 6.68 

48 hours Study 83 40.2 7.70 < .001 ∗

Control 83 37.0 9.36 

7 days Study 83 44.4 6.44 < .001 ∗

Control 83 42.1 8.07 

∗ When the P -value was statistically significant. N, sample size; SD, stan- 
dard deviation.Note: To simplify the analysis and provide a more com- 
prehensive evaluation of facial oedema in millimeters (mm), the M1 and 
M2 measurements were combined into a single measure by calculat- 
ing the arithmetic mean. The formula used was as follows: M1 + M2 / 
2. This combined oedema value was utilized for all subsequent eval- 
uations and statistical analyses. Raw oedema values are provided in 
Supplementary File 1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

PBM therapy, which influences nerve fibers in 2 ways: directly,
by controlling neuropeptide levels, 32 and by reducing com-
pression on them, as it decreases oedema of the soft tissues
around the surgical site .28 

General comfort had not been evaluated in previous studies,
or at least we did not find any that did. Therefore, this is the
first study to analyze patient perception of PBM therapy. No
significant differences were observed between the average
scores of the 2 groups. Scores above 8 suggest that, over-
all, patients had a positive experience. An important point
to note is that the duration of surgery was similar in both
groups, which helps reduce potential bias related to the sur-
gical procedure .4 

Considering the results from previously conducted random-
ized studies, which demonstrated statistically significant im-
provements in outcomes with PBM application, we would
expect a relatively broad therapeutic window. Overall, stud-
ies have used various devices with different powers, wave-
lengths, and protocols, reporting a range of total energy
and energy density from 12-48 J and 7.5-142.51 J/cm ², re-
spectively. 17 , 20-22 , 24 It was observed that for optimal results, a
higher wavelength (nm) requires less application time (s), and
more sessions reduce the energy dose needed per point,
confirming that PBM has a cumulative effect .27 Momeni et
al. 21 provided a single PBM session with 10 J/cm ² per point,
while Eshghpour et al. 20 and Kazancioglu et al. 24 applied 2
and 4 PBM sessions, respectively, delivering a total energy
density of 42.8 J/cm ² and 16 J/cm ². Conversely, Koparal et
al. 36 and Eroglu et al. 37 used a single session of 4 J/cm ² per
point and did not report statistically significant results, simi-
lar to Alan et al., 35 who also applied 4 J/cm ² per point but in
2 sessions. 

In our study, an energy of 3 J and a dose of 99.9 J/cm ² per
point were applied, which seems compatible with the ther-
apeutic window proposed for conditions such as pain and
oedema. 38-40 However, this was not the actual dose received
by the target tissues. Considering that the target tissues for
modulating the inflammatory process are deeper tissues, the
estimated dose received was approximately 9 J/cm ². This es-
timation is based on studies reporting a high degree of op-
tical scattering affecting red and infrared laser sources, 41 , 42 

leading to energy losses. For a penetration depth of 1 cm,
tissues receives only about 10% of the energy applied at the
surface .43 

About the minimum interval of 21 days between extrac-
tions, it is important to highlight, was established to allow
for the necessary biological recovery time 

44 and to miti-
gate the potential abscopal effect of PBM .45 This effect, ini-
tially observed in radiotherapy, 46 , 47 refers to a phenomenon
where localized treatment can produce benefits in distant
areas, mediated by systemic responses such as the mod-
ulation of inflammatory cytokines .45 In PBM, studies indi-
cate that applying light to regions such as muscles or bones
can benefit nonirradiated areas due to the reduction of pro-
inflammatory cytokines, the increase in anti-inflammatory cy-
tokines, and the proliferation of stem cells. 47 , 48 By adhering
to this interval, we aim to prevent any systemic effects of
PBM from the first surgery from influencing the inflamma-
tory response of the second. This approach allows for a more
reliable assessment of PBM’s local effects on the control of
postoperative pain, oedema, and trismus. 

Among the strengths of this study is its design, which mini-
mizes interindividual variability by having each subject serve
as their own control. This approach minimizes variability be-
tween participants and increases the study’s power, while
also decreasing the required sample size. 18 , 49 On the other
hand, a potential weakness is that patients may use their ex-
perience of pain from the first surgery as a reference when
rating pain from the second surgery. However, we hope this
does not pose a significant issue, as the order in which pa-
tients were assigned to the study group (SG) and control
group (CG) was randomized. 
March 2025 9 
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10 
We believe that this study reinforces the positive impact of
PBM in improving recovery and postoperative comfort fol-
lowing the extraction of lower third molars, both from the pa-
tient’s perspective and in terms of treatment reliability. Our
findings contribute to evidence-based in practice and under-
score the importance of using optimized protocols, as pro-
vided in Table 1 . 

CONCLUSION 

Based on the collected data and statistical analysis, the use
of infrared diode laser, applied both intraorally and extrao-
rally in a single postoperative session, demonstrates signif-
icant benefits for managing pain, oedema, and trismus fol-
lowing mandibular third molar extraction. It is recommended
that PBM be more widely adopted as an effective comple-
mentary therapy for postoperative management in these pa-
tients. 
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