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Abstract

Introduction: Degenerative processes affecting the 
temporomandibular joint (TMJ) are common in the elderly but can 
occur at different ages, frequently causing pain. Conventional and 
minimally invasive treatments are often considered palliative, as 
they aim at pain control and functional restoration. In some cases, 
joint replacement with prosthetics may be necessary, an expensive 
procedure with patient impact and no guaranteed success. 

Objective: To report the clinical evolution of a patient and 
the qualitative imaging aspects of a degenerating TMJ before 
and after treatment with photobiomodulation and nutraceutical 
supplementation. 

Methods: Supplementation with 500 mg Glucosamine Sulfate, 400 
mg Chondroitin Sulfate, 300 mg PEAFLAN®, 40 mg B2 Cool Galena® 
for 60 days. Application of an 808 nm laser to four periarticular points 
for 10 weeks, once a week. Cone beam CT before and after treatment, 
digital caliper for measuring mouth opening, and a visual analog scale 
for pain assessment at the beginning and end of treatment. Results: 
The final CT scan showed qualitative differences in the uniformity 
of the mandibular head contour. The right TMJ, initially with severe 
erosion, demonstrated only flattening in the same region. There was 
an increase in mouth opening, and pain reached the minimum score 
on the scale in the final session. Conclusion: Photobiomodulation 
demonstrated analgesic and anti-inflammatory effects and shows 
regenerative potential for TMJ, requiring randomized clinical trials to 
confirm its effectiveness.
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Introduction

Temporomandibular disorder (TMD) is defined as a set of 
signs and symptoms, involving the masticatory muscles, TMJ, 
and associated structures. It is estimated that TMD affects ap-
proximately 5% to 15% of the adult population, with symptoms 
found in 50% of adults, making it a public health issue as it is the 
primary cause of non-dental pain and the second most com-
mon musculoskeletal disorder after lower back pain [1-3].

According to the 4th edition of the American Academy of 
Orofacial Pain (AAOP) manual, TMD diagnosis and classification 
are divided into two main groups: muscular TMD and articular 
TMD, each with respective subdivisions. Articular dysfunctions 
include condyle-disc disorders, structural incompatibilities of 
the articular surfaces, and inflammatory disorders such as ar-
thritis, osteoarthritis, osteoarthrosis, and polyarthritis. Osteo-
arthritis is a degenerative disease involving cartilage degrada-
tion, subchondral bone remodeling, synovitis, and chronic pain. 
TMJ degeneration affects both hard and soft tissues, leading to 
pain, dysfunction, and reduced quality of life. Studies indicate 
that TMJ degeneration begins as early as age 14, increasing with 
age, suggesting that individuals over 65 with TMD exhibit the 
degenerative form of the disease [1,4-7].

In cases of TMJ degeneration, the treatment goal is to con-
trol and prevent cartilage and subchondral bone destruction 
while restoring function and reducing joint pain. Treatment ap-
proaches include conservative measures such as physiotherapy 
and NSAIDs, minimally invasive techniques such as arthrocen-
tesis, and, in advanced clinical stages, joint replacement [6,8].

Among conventional treatments, nutraceuticals and pho-
tobiomodulation are noteworthy. Nutraceuticals are bioactive 
food-derived components scientifically proven effective. The 
most common supplements for osteoarthritis treatment are 
glucosamine and chondroitin sulfate, which relieve symptoms 
and improve tissue structure. Photobiomodulation therapy is 
increasingly used as a therapeutic procedure for various medi-
cal conditions, including edema control, chronic joint disorders, 
pain management, and wound healing. This therapy activates 
cellular structures, converting light energy into photochemical 
energy, triggering biophysical and biochemical reactions that in-
fluence cellular metabolism [9-12].

Thus, this study aims to report the qualitative imaging as-
pects of degenerating TMJ before and after laser therapy com-
bined with nutraceutical supplementation and describe the pa-
tient’s clinical evolution during the rehabilitation process.

Experimental section: This study is an observational, de-
scriptive case report. The study design follows international 
case study recommendations outlined in the STROBE (Strength-
ening the Reporting of Observational Studies in Epidemiology) 
statement.

The study adhered to research regulations for human sub-
jects as per the Research Ethics Committee guidelines. The par-
ticipant provided informed consent in accordance with Resolu-
tion 466/12 of the National Health Council.

Collected variables: Sociodemographic information was col-
lected, including age, self-reported skin color, education level, 
occupation, weight, height, and physical activity habits. In ad-

dition to sociodemographic data, clinical information was gath-
ered, such as the history of systemic diseases, personal and 
family health history, past and current treatments, and medica-
tions used.

Visual Analogue Scale (VAS) for pain: A unidimensional tool 
used to assess pain intensity. It consists of a line numbered from 
0 to 10, where one end represents “no pain” and the other 
“worst pain imaginable.” The patient is asked to rate their pain 
along this line. VAS was applied at the beginning and end of 
each session.

Digital caliper: A digital caliper was used to assess mouth 
opening by measuring from the incisal edge of the upper 
central incisor to the incisal edge of the lower central incisor. 
Mouth opening measurements were taken during the first and 
last consultations.

Computed Tomography (CT): Used to obtain images of the 
cortical bone of the temporomandibular joint. Two CT scans 
were performed: one before treatment and another 90 days 
after the start of treatment.

Additionally, a medication record was kept to monitor the 
need for medication adjustments or the introduction of new 
medications beyond those initially prescribed.

Therapeutic intervention: The treatment lasted 10 weeks 
(two and a half months) and included 10 sessions (one ses-
sion per week), each lasting approximately 30 minutes. After 
completing the 10-week treatment, a new evaluation was per-
formed. The participant received an application of a GaAIAs 
and InGaALP semiconductor laser, infrared diode, with a wave-
length of 808 nm, power of 100 mW, properly calibrated, and 
energy of 2J per point (20 seconds) at four periarticular points, 
as represented in Table 1.

Sessions were conducted in a private room attached to the 
outpatient clinic, free from sound interference. During the ap-
plication, only the treated volunteer and the researcher respon-
sible for the treatment were present, both wearing specific 
protective eyewear. The active laser tip was covered with a dis-
posable transparent plastic (PVC) to avoid cross-contamination 
and ensure hygiene, and the irradiated area was pre-cleaned 
with 70% alcohol.

The patient remained seated during applications, with the 
Frankfurt plane parallel to the ground. Four laser applications 
were performed at four specific TMJ points: three points in 
front and one behind the tragus, as shown in Figure 1, for 10 
weeks, with a frequency of once per week. Figure 2 represents 
the treatment flowchart.

At the beginning of treatment, the patient was prescribed 
nutraceutical supplementation. PEAFLAN 300 mg (Palmitoyle-
thanolamide), B2 Cool Galena 40 mg, and Glucosamine Sulfate 
500 mg combined with Chondroitin Sulfate 400 mg were pre-
scribed. The supplementation lasted 60 days.

The treatment also addressed the patient’s myofascial pain 
needs using the laser at trigger points, including two points in 
the masseter, one in the temporalis muscle, and one at the in-
sertion of the sternocleidomastoid muscle.
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Figure 1: Representation of laser application points. Figure 2: Treatment flowchart. 

Figure 3: Initial CT of the right TMJ, sagittal view (A) Maximum intercuspation (B) Maximum opening.

Figure 4: Initial CT of the left TMJ, sagittal view, maximum intercuspation.

Figure 1: CT of the left TMJ, sagittal view, maximum intercuspation (A) Initial CT (B) Final CT.



www.jcimcr.org                Page 4

Figure 6: CT of the right TMJ, sagittal view, maximum intercuspation (A) Initial CT (B) Final CT.

Figure 7: CT of the right TMJ, sagittal view, maximum opening (A) Initial CT (B) Final CT.

Table 1: Dosimetric parameters for photobiomodulation 
application.

Parameters Infrared laser

Wavelength [nm] 808

Operating mode Continuous

Power [mW] 100

Aperture diameter [cm] 0.354 (Beam diameter with spacer)

Beam area [cm²] 0.0984 (With spacer)

Exposure time [s] 20 seconds per point

Fluence [J/cm²] 20

Energy [J] 2J per point

Number of irradiated points 4

Application technique Contact

Number of sessions 10

Treatment frequency Once per week

Total irradiated energy [J] 96J

The patient underwent dental arch molding for the fabrica-
tion of a stabilizing night guard and received instructions on its 
use.

Results

The patient included in this study, a 45-year-old female, was 
evaluated on April 3, 2024. Palpation of the masticatory and ac-
cessory muscles identified trigger points in the masseter mus-
cle, temporalis, and sternocleidomastoid insertion.

Using a stethoscope, we performed joint auscultation during 
mouth opening and closing movements and identified sounds 
recognized as crepitus in both joints. A digital caliper was used 
to measure the patient’s mouth opening capacity, initially lim-
ited to a maximum of 30 mm with pain. Using the visual ana-
log scale (VAS), where 0 represents no pain and 10 the worst 
pain imaginable, the patient reported an initial pain score of 7, 
impacting her ability to eat and engage in social interactions. 
Cone beam CT performed in July 2023 with the mouth open 
and closed, obtaining coronal, sagittal, and axial slices of 1 mm 
thickness, showed degenerative changes in the TMJs, more pro-
nounced on the right side.
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A qualitative analysis of the right TMJ CT images revealed 
severe erosion in the anterosuperior pole of the mandibular 
head, with irregular cortical compromise and the presence of 
an irregular subcortical cyst (Figure 3). The same tomographic 
analysis of the left TMJ showed thickening of the anterolateral 
cortical region of the mandibular head, with early osteophyte 
formation (Figure 4). In both joints, the articular fossa appeared 
normal. The patient showed positive clinical progression during 
treatment. As sessions progressed, pain complaints diminished, 
with a final VAS score of 0 during palpation and joint function 
in the last session. Mouth opening also improved, reaching 38 
mm without pain.

New CT images were taken one month after treatment com-
pletion at the same diagnostic center, using the same CT scan-
ner as in 2023 and analyzed by the same professional, unaware 
of the treatment performed. Post-treatment CT images showed 
qualitative differences in the right and left TMJs compared to 
initial exams. Tomographic cuts revealed a more uniform man-
dibular head contour in both joints, with osteophyte reduction 
in the left TMJ (Figure 5). The right TMJ, initially more compro-
mised by degeneration, displayed increased cortical density 
compared to initial images. The anterosuperior region of the 
right condyle, initially showing severe erosion, exhibited only 
flattening in the final CT scan (Figures 6 and 7).

Discussion

Degenerative joint diseases are common as individuals age. 
Regarding the temporomandibular joint, internal derangement 
and osteoarthritis are the most prevalent degenerative diseas-
es, associated with pain, functional impairment, and reduced 
quality of life [9,13]. Treatments that improve joint tissue and 
patient quality of life. The patient in this study underwent a 
non-invasive, painless, and accessible treatment using low-
power laser therapy combined with nutraceutical supplementa-
tion, resulting in pain relief, functional improvement, and favor-
able changes in the uniformity of the mandibular head contour. 
Furthermore, the flattening observed in the previously eroded 
region suggests a potential regenerative effect of the therapy.

Currently, the recommended treatments for temporoman-
dibular disorders include conservative procedures, starting with 
patient education on their role in treatment, self-monitoring of 
parafunctional habits, and their correction. The use of a stabi-
lizing night guard is recommended to reduce muscle activity, 
distribute tension evenly, and protect the temporomandibular 
joint from dysfunctional stresses. Physiotherapy includes exer-
cises to restore muscle balance and strengthen the musculature, 
thermal treatment for pain relief in inflammatory situations, 
and resources such as transcutaneous electrical nerve stimula-
tion (TENS), ultrasound, iontophoresis, and laser therapy [14]. 
All these treatments aim to relieve pain and improve function, 
but they do not address the primary cause of symptoms, which 
is the degenerative joint process.

The patient who received the proposed treatment showed 
regeneration of the areas affected by the degenerative process 
in the TMJ. We believe that these changes occurred due to the 
unique characteristics of the temporomandibular joint, which, 
although classified as a synovial joint like others, has its condylar 
cartilage covered by a connective tissue membrane identified 
as the perichondrium and a powerful niche of mesenchymal 
stem cells capable of differentiation [15]. In addition to these 
characteristics, low-level laser therapy was used, which plays 
an important role in stimulating the production of collagen and 

proteoglycans, both of which are regenerative agents [16].

The classic signs and symptoms of TMDs include orofacial 
pain, joint clicking, and limited mouth opening, all of which 
were present in the patient during the initial evaluation. How-
ever, in addition to the joint regeneration demonstrated by 
cone-beam computed tomography (CBCT) images taken before 
and after treatment, the patient also showed a clinical improve-
ment, with increased mouth opening and minimal pain scores 
at the end of treatment. This finding aligns with the literature 
on photobiomodulation and its anti-inflammatory and analge-
sic potential, which works by rebalancing the sodium-potassium 
pump in the peripheral nerve endings of nociceptors, prevent-
ing the nerve conduction threshold from being reached and en-
suring patient adherence to treatment [16,17].

With the improvement in symptoms and function observed 
and reported by the patient, the progression of clinical inter-
ventions was avoided. This prevented the need to advance 
from conventional therapies to minimally invasive procedures 
such as arthrocentesis, which involves intra-articular lavage to 
remove inflammatory mediators and stimulate the production 
of new synovial fluid. This is particularly relevant because an in-
flammatory network sustains the degenerative process, giving 
it a progressive nature by promoting the production and release 
of inflammatory cytokines, which exacerbate the degenerative 
and painful condition and may lead to modifications in bone 
structures and the articular disc. This technique can be followed 
by viscosupplementation with hyaluronic acid [13,17,18].

Total TMJ replacement is the next step in the treatment pro-
cess. However, this procedure involves high costs for the pa-
tient, as well as the risk of acute infections (5/8 cases) and late 
infections (3/8 cases), which may require prosthesis replace-
ment. Additionally, the natural wear of the prosthesis neces-
sitates future replacements. Invasive surgical treatment not 
only carries significant risks for the patient but also does not 
always achieve effective management of TMJ degenerative le-
sions [15,19].

The presented case report demonstrated that joint regen-
eration was achieved through a non-invasive approach, without 
risks to the patient, at a low cost, and with high patient adher-
ence by using low-level laser therapy. This technology enhances 
cellular metabolism, stimulating the synthesis of proteins and 
enzymes and promoting cell proliferation—one of the five key 
mechanisms of tissue regeneration. In the case of cartilaginous 
tissue, this phase is crucial for the formation of chondrocytes, 
which are responsible for secreting collagen, glycoproteins, and 
proteoglycans, and originate from chondroblasts in the peri-
chondrium.

In addition to its regenerative capacity, low-level laser 
therapy also acts as an inflammatory modulator, blocking pro-
inflammatory mediators involved in the degenerative process. 
Chondrogenesis is triggered by bone morphogenetic proteins 
and growth factors such as TGF-β, whereas cytokines like IL-1β 
and TNF-α act as suppressors of this process [16,20,21].

The results demonstrated in this case report should encour-
age clinical trials to explore regenerative tools for the temporo-
mandibular joint, ultimately leading to pain relief and function-
al recovery. The literature has already highlighted the unique 
histological characteristics of this joint, including its adaptive 
and regenerative capacity, as well as the effects of photobio-
modulation (PBM) as a tissue-regenerating agent.
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Conclusion

Photobiomodulation, in addition to its documented analgesic 
and anti-inflammatory effects, demonstrated regenerative po-
tential for TMJ. This clinical case, which would have progressed 
to minimally invasive procedures with limited resolution, pain 
involvement, and high costs, exhibited condylar bone cortical 
regeneration with low-power laser therapy. As an accessible, 
user-friendly device with high patient adherence, further ran-
domized clinical trials are necessary to confirm its effectiveness 
in similar clinical conditions.
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