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Abstract
Introduction: The aim of this article was to evaluate the efficacy of photobiomodulation therapy 
(PBMT) in the alveolar tissue healing process post-extraction using infrared thermography (IT). 
Case Presentation: A 36-year-old male patient had teeth extractions (18 and 28). Four PBMT sessions 
(660 nm; 2 J per tooth) were performed in the region of tooth 28 and recorded with thermographic 
images to compare the healing process, bilaterally. In the first two postoperative sessions, the 
temperature was higher (hyperradiant) on the left side (treated). After the third laser application, the 
left side was hyporradiant. In later session, the treated side became hyperradiant compared to the 
control side. The alveolus of tooth 28 showed more rapid healing than tooth 18 over a period of 60 
days. 
Conclusion: IT can be used to detect the favorable effect of PBMT on accelerating the healing 
process in the alveolus within 60 days after the tooth extraction.
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Introduction
The extraction of the third molars is one of the most 
common procedures in oral surgery.1 The complexity of 
surgical extraction varies depending on the anatomical 
location of the surgical area and dental angulation. 
As the third molars are located in the posterior 
maxillomandibular region, a place associated with constant 
temporomandibular movements, their extraction usually 
results in a postoperative period associated with pain, 
edema and trismus.2 The face is prone to the formation 
of edema as it is intensely vascularized, in addition 
to involving bones and soft tissues. Researchers have 
suggested many methods to prevent these complaints, 
such as systemic and topical pre- and post-operative 
administration of anti-inflammatory drugs and laser 
therapy application, among others.3

The repair process is common to all surgical wounds 
and independent of the causal agent. Photobiomodulation 
therapy (PBMT) is an emerging technique that uses a low-
power laser (red or infrared) to modulate inflammation, 

accelerate wound healing and reduce pain and discomfort 
in different clinical situations. 4,5

Studies have already demonstrated that a low-level laser 
is capable of promoting vasodilation and the production 
of growth factors, as well as angiogenesis, thus aiding 
wound repair.6,7 It has also been shown that PBMT is able 
to modulate blood flow after surgical trauma, inducing 
an increase in the microcirculation of lymphatic vessels. 
These vascular changes after the extraction of third 
molars can lead to a momentary temperature increase in 
the irradiated area. 8

Some researchers have investigated the use of 
infrared thermography (IT) as a tool for evaluating 
the effectiveness of using a low-level laser after the 
extraction of third molars, showing local temperature 
coefficients in different postoperative periods. Clinical 
parameters such as pain, trismus and edema can also 
be correlated.3,9 Other authors have described the use of 
IT in the diagnosis and treatment of many diseases such 
as dental pulp pathologies, inflammatory arthritis and 
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temporomandibular joint (TMJ) disorders.10

Therefore, the objective of this article was to evaluate, 
using thermography, the process of alveolar tissue healing 
after a tooth extraction in an area that received PBMT.

Case Report
A 36-year-old male patient was evaluated in the Dentistry 
School at the Federal University of Goiás, Brazil. After 
clinical and radiographic examinations of teeth 18 and 
28, it was observed that they were vestibularized and 
extruded, and had no antagonists, favoring mechanical 
trauma to the cheek mucosa. Therefore, after the consent 
of the patient, it was decided to extract them.

The extraction of teeth 18 and 28 was performed under 
local anesthesia (20 mg/mL mepivacaine hydrochloride 
with 0.01 mg/mL epinephrine; 1 tube and ½ tube per 
tooth respectively, DLA Pharmaceutical Ltda.), with 
intrasulcular incisions and detachment. Levers and 
forceps were used. Simple sutures were performed with 
4-0 nylon thread. The procedure was uneventful and 
there was no need for an osteotomy. Subsequent drug 
prescription included Nimesulide 100 mg (12/12 hours) 
for 3 days and Dipyrone sodium 500 mg (6/6 hours) for 3 
days, in case of pain.

Following the extraction, four sessions of PBMT were 
administered, using low-level laser equipment (Therapy 
EC®, DMC, Brasil), in a wavelength of 660 nm, and a dose 
of 71 J/cm2 (E=2 J; t=2 s; P=0,1 W) per tooth (Table 1). 
The PBMT sessions were carried out 7, 14, 28 and 42 days 
after surgery in the region around tooth 28, which was 
chosen as it had the highest level of tissue damage seen 
clinically. The other side, the region around 18, was used 

as a control, without PBMT.
Images were taken using a thermographic camera 

(Thermal camera FLIR-C2 FLIR C2) to evaluate tissue 
repair before and after the extraction. The thermographic 
images were captured with a thermal sensitivity of 0.1°C 
(the patient was acclimatized for a period of 15 minutes 
before data collection, in a controlled temperature room, 
at around 23°C) and analysed using specific software 
(Thermofy). The photos were taken from T0 to T5: 
T0 – before the extraction; T1 – immediately after the 
extraction; T2 – after the first PBMT session; T3 – after 
the second PBMT session; T4 – after the last PBMT 
session; T5 – 60 days after the teeth extraction.  

The specific area on the face that suffers the 
repercussions of surgical trauma on the tissue was 
standardized: r3 (the region corresponding to the upper 
third molars). Areas r1 and r2 represent the temporal and 
TMJ regions respectively (used for comparison).

Seven days postoperatively, the soft tissues of the 
alveolus were partially closed. The patient reported 
mild pain on the first day, which was resolved with an 
analgesic. There was no observed trismus nor facial 
edema and the sutures were removed. At this moment the 
first PBMT session (660 nm, 71 J/cm2) was carried out, 
with one point of application in contact with the mucosa 
of the alveolus. Then the IT (T2) was performed, and the 
T2 image showed thermal variation between the control 
side and the treated side of -0.77, representing an increase 
of 0.56°C in the temperature on the laser-treated side in 
relation to the day of the procedure. In Figure 1, image 
A represents the control side of the face and image B 
represents the treated side.

The delta (A-B) in T3 showed a value of -0.44 on the 
side treated with a hyperradiant laser compared to the 
control side (Figure 2). 

The 42-day post-extraction evaluation (last PBMT 
session) showed healing of the soft tissues. In the IT 
performed in that session, the delta (A-B) showed a 
variation of 0.62 on the treated side that was hyporradiant 
(lower temperature) compared to the control side (Figure 
2). Due to the clinical conditions during this session, the 
acclimatization and image capture protocol was changed. 
The last PBMT session was subsequently applied.

The evaluation on day 60 post-extraction (T5) indicated 
that alveolus of the tooth 28 was completely closed 
(Figures 3 and 4 ). The delta at T5 showed a value of -0.80 
on the hyperradiant treated side (Figure 2).

Discussion 
Clinically the alveoli showed good healing. Regarding 
the alterations in the circulatory pattern observed after 
the surgical removal of the third molars, PBMT helped to 
reduce the inflammatory process that occurs after surgical 
trauma.3,11,12 After teeth extractions and irradiation by 
PBMT, a momentary increase in temperature can be 
experienced. Schindl et al13 demonstrated an increase 

Table 1. Laser Parameters

Type of laser Low-level laser

Emission mode  Continuous

Delivery system  Optical fiber

Energy distribution  By point

Peak power  0.1 W

Average power  Not applicable

Spot diameter at focus 0.3 cm

Focus spot area 0.028 cm2

Spot diameter at tissue 0.3 cm

Focus-to-tissue  Against the tissue

Spot area at tissue 0.028 cm2

Peak power density at spot area 3.57 W/cm2

Peak power density at tissue 71 J/cm2 (in this study; E=2 J/Tooth)

Average power density at spot area Not applicable 

Average power density at tissue Not applicable

Beam divergence Not applicable

Water irrigation Not applicable

Air and aspirating airflow Not applicable
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in temperature indicating the best blood supply after 
laser irradiation of varicose ulcers in diabetic patients. 
To evaluate the circulatory pattern of the lesion and the 
variation in the thermal coefficient, these authors used 
the IT technique, as in the current case report, although 
our patient was not diabetic.

Christensen et al14 showed that temperature can vary 
over short periods of time, including days, and also 
stated that thermography seems to be inadequate for 
measuring absolute temperatures or demonstrating 
an absolute difference in the long term. However, if a 
control region within the same individual (for example, 
the contralateral side) can be included, thermography 
appears to be promising for visualizing differences in 
relative temperature, as demonstrated in this case report.

According to DiBenedetto et al,15 a thermal differential 
(ΔT) above 0.3°C is indicative of abnormality, and in the 
present case, the treated side presented a delta higher than 
0.3°C from the first laser application onwards. The treated 
side remained hyperradiating in the subsequent sessions 
except in T4, when the treated side was hyporradiant.

Batinjan et al16 evaluated the impact of PBMT on post-
operative healing after the third molar extraction. The 
authors observed a significantly higher temperature 
(1°C higher) in patients who did not receive PBMT in 
the postoperative period, both on the third and seventh 

days after surgery, showing the anti-inflammatory effect 
and modulation of the circulatory pattern of PBMT. In 
the present case, the treated side showed a temperature 
increase of 0.76°C more than the untreated side, 7 
days after surgery, and an increase of 0.44°C after 14 
days. However, the thermographic record 42 days 
postoperatively showed a large decrease in temperature 
on the treated side, with an increase of 0.62°C more on 
the control side. It is thought that non-compliance with 
the protocols in this specific session, such as the ambient 
temperature, may have interfered with the thermal result 
found by IT.

The wavelength of the laser used in our case was 660 
nm (red light), with a dose of 71 J/cm2, and the treated 
side showed more rapid alveolar tissue healing compared 
to the control side. Dostalova et al9 used a low-level 
laser in a group after impacted third molar extraction, 
but they evaluated the effectiveness of PBMT based on 
immunological tests and IT. They used a wavelength of 
830 nm and observed a 0.2°C temperature difference 
between the treated and non-treated sides. The authors 
concluded that the deepest alveolus wounds had no effect 
on the increase in face temperature.

In the present report, the thermal difference on the face 
before and immediately after the extraction procedure 
was numerically significant on the test side, being 1.3°C 
higher after the extraction. Kolosovas-Machuca et al17 

also evaluated temperature changes during extractions 

Figure 2. Thermographic takens showing numerical differences 
between the control side (A) and the treated side (B), represented 
by deltas

Figure 1. Time 2 - thermographic images. A - Control side B – 
Treated Side (r3 - upper third molars,  r1 - temporal region,  r2 
- TMJ region)

Figure 3. Time 5 - thermographic images. A - Control side B – 
Treated Side. (r3 - upper third molars,  r1 - temporal region,  r2 
- TMJ region)

Figure 4. Clinical appearance in the region of teeth 18 (A) and 28 
(B), respectively, 60 days after extraction.
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and found a significant difference between before the 
procedure and during the dental extraction, with an 
average difference of 4.07°C. However, unlike the current 
report, they evaluated thermographic changes on the face 
at points located in the lacrimal caruncle region.

Pedreira et al3 evaluated the effect of a low-level infrared 
laser (808 nm) on postoperative clinical parameters 
(pain, trismus and swelling) after the extraction of the 
third molars. Circulatory patterns were also assessed by 
IT, which exhibited a temperature coefficient between 
different periods. A slight improvement in swelling, pain 
and trismus was observed in patients who received the 
laser. PBMT also had a clinically relevant influence on 
local circulation in the area close to the TMJ. In the present 
case, the patient did not present trismus or swelling. 
With the IT it was also possible to identify significant 
influences on local circulation, both in the region of the 
face corresponding to the third molar and in the TMJ and 
temporal regions.

Despite the limitations of the present report, it can be 
concluded that 60 days postoperatively, the side treated 
with PBMT was hyperradiating compared to the control 
side, possibly indicating the favorable effect of the laser on 
the healing process by accelerating tissue repair.
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