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Abstract

Background and aims: Temporomandibular disorders (TMD) are conditions that can affect the temporomandibular joint
(TMJ), masticatory muscles, and associated structures and can clinically manifest as craniofacial pain, limitation of mouth
opening, and joint noises. The present study was carried out to evaluate the efficacy of low-level laser therapy (LLLT)
combined therapy with occlusal splint in management of anterior disc displacement with reduction (ADDWR) in patients
with temporomandibular disorders (TMD).

Methods: The present study was conducted on forty patients (n=40) with ADDwR, aged 18-50 years. The patients were
randomly divided into two equal groups. In group A, all patients were a stabilization splint, while in group B (The laser
group), They received low level laser therapy (LLLT) as an adjunctive treatment alongside the stabilization Splint.

Results: Regarding to maximum mouth opening Group A achieved greater improvements in both maximum mouth opening
and lateral excursion at all follow up time intervals than group B, the measurements of mandibular range of motion showed
statistically significant improvement in the group A more than group B (p = 0.03). VAS scores decreased progressively
throughout the follow up periods and the difference was statistically significant after treatment in all groups (P < 0.001).

Conclusions: The present study concluded that the low-level laser therapy, a non-invasive treatment, gives effective results
in a short time, and it has the superiority to decrease the signs and symptoms of TMD through a combination of LLLT and
an occlusal splint.

Keywords: low-level laser therapy (lllt); temporomandibular joint (tmj) disorders; anterior disc displacement with
reduction (addwr); occlusal splint

Introduction

to the articular eminence and the condyle when the joint is at rest or in
function. It’s characterized with progressive slipping or anterior
displacement of articular Patients with ID of the TMJ often complain of
pain, joint clicks and limitation of mouth opening [3, 4].

Clinical manifestations of temporomandibular disorders (TMD) include
craniofacial discomfort, difficulty opening the mouth, and joint sounds.
These problems can impact the temporomandibular joint (TMJ),
masticatory muscles, and related tissues [1, 2]. Internal derangement (ID)
are the most common disorder of (TMJ), it is an intra-articular condition ~ Various conservative treatment strategies for disc derangement disorders
characterized by disruption in the normal relationship of the articular disc  includes pharmacologic therapy, psychological counselling, treatment of
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parafunctional habits, use of occlusal splints and acupuncture which gives
short term relief only. Recently, a non-traumatic introduction to dentistry
can be represented by low level laser therapy or ultrasound therapy [4].
Low-level laser therapy (LLLT) has gained prominence for its
noninvasive nature, bio stimulative effects, and ability to reduce pain and
inflammation through photobiomodulation (PBM), though its efficacy
compared to traditional methods [5]. The results demonstrated
effectiveness of treating both disc displacement and myofascial pain
combination between low-level laser therapy (LLLT) and inter-occlusal
splints to improvement of the mouth opening and function it has been
introduced as a noninvasive physical method that offers greater
improvement compared to inter-occlusal splints alone pain [6].

In Yemen, there are recent studies on oral and dental diseases, only one
of which addressed the effects of low-level laser in treating myofascial
pain dysfunction in the temporomandibular joint in a sample of Yemeni
patients [7. However, there were many studies that addressed other topics,
such as: the effect of 3D printing in the reconstruction of maxillofacial
bone defects [8], the evaluation of fixed prosthetic failure factors in a
sample of Yemeni dental patients [9], the sensitivity of Candida albicans
to antifungal agents isolated from Yemeni patients with denture-
associated stomatitis [10], knowledge, attitudes, and practices related to
health care ethics among undergraduate students and recent graduates of
the Faculty of Dentistry [11], temporomandibular dystonia: prevalence,
clinical and demographic data, and results of therapeutic strategies for
hundreds of patients [12], the prevalence of signs of temporomandibular
joint disorders in healthy, completely edentulous individuals without
symptoms, and the effect of dentures on temporomandibular joint
disorders [13], and levels of interleukin-1 beta in the human gingival
sulcus: rates. Factors affecting its levels in healthy individuals [14], the
effect of intermaxillary fixation on biochemical and hematological
markers in a sample of Yemeni adults [15], three-dimensional assessment
of the shape of the first cervical vertebra in skeletal malocclusion of Class
I and 111 in Yemeni patients, the validity of the Ponnet analysis in a group
of Yemeni population, as well as assessment of the anatomical structure
of the sinus canal in the anterior maxilla to avoid surgical complications
[16,17,18]. Therefore, the primary objective of this study was to compare
the efficacy of low-level laser therapy (LLLT) with an occlusal splint,
compared to occlusal splint alone, in alleviating the symptoms of anterior
disc displacement. More specifically, the study evaluated the effect of
LLLT on pain relief in patients with patellofemoral hypermobility
disorder (ADDwR), maximal mouth opening ability, lateral deviation,
and temporomandibular joint (TMJ) cracking; and this is one of the first
studies in this field in Yemen.

Materials And Methods
Study Design: A prospective clinical trial study.

Study Area: This study was conducted at oral surgery clinics Faculty of
Dentistry, Sana'a University.

Study Population: This study was included forty patients who had
diagnosed with Anterior Disc Displacement with reduction.
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Inclusion criteria: The inclusion criteria were that the patient be aged
18-50 years, suffer from: deviation of the lower midline during mouth
opening, clicking sounds during mandibular movements, pain when
palpating the TMJ or during its movement, TMJ dysfunction with
ADDWR, and have Wilk's internal TMJ disorder of stage Il or 111 [19].
Selected patients were also clinically evaluated for ASA classification
[20].

Exclusion criteria: Patients with facial or jaw injuries or a history of
temporomandibular joint surgery, cysts, tumors, or infections in the
temporomandibular joint area, a known connective tissue or autoimmune
disease, degenerative diseases, osteoarthritis, or neurological conditions
affecting joint function were excluded.

Preoperative clinical examination: The personal data of all patients
included: Name, age, sex, address and telephone number were taken,
medical and dental histories were taken, and clinical examination: Include
intra-oral and extra-oral examination.

Preoperative assessment:

1- Pain scores (VAS): Tenderness or pain in TMJ was determined by
placing the fingertips over the lateral aspect of both joints areas
simultaneously. The lateral poles of condyles were felt by examiners
fingertips, then passing downward and forward across the articular
eminences once the position of fingers over the joint had been verified,
the patient was asked to relax and medial force was applied to the joint
areas and the patient was asked to report any pain. Pain assessed by visual
analogue scale (VAS), was graduated from 0 to 10 with two endpoints
marked score 0 (no pain) and 10 (worst pain ever experienced).

Maximal mouth opening (MMO): Measurement of maximum mouth
opening was done utilizing Vernier-calibrated sliding caliper which
measures the inter-incisal distance between the upper and lower incisors
at maximum opening. This was considered as baseline which was
compared to postoperative measurements.

lateral movements of mandible: The patients were asked to separate the
teeth and shift the mandible laterally as far as possible first to the right
and then to the left. The distance between the midlines of maxillary and
mandibular Central Incisors was measured for each movement.

Clicking sounds: Joint sounds were evaluated preoperatively by finger
palpation or used a stethoscope.

Operative procedure: The selected patients were divided into two equal
groups: Group A (study group) (LLLT + Occlusal Splint): 20 patients.
The application of laser device was applied to four points on each TMJ
region (anterior, superior, lateral, posterior) and to temporalis, masseter,
lateral pterygoid muscles bilaterally and the duration was for 25 seconds
per point, the sessions was three times weekly for four weeks (12
sessions) then patients were instructed to wear the occlusal splint during
night time for two months. Figure (3.1)
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Figure 3.1: the points of application the laser beam at the effect joint

Group B (Control group) (Occlusal Splint only): 20 patients. The
Patients were instructed to wear the occlusal splint at night time for two
months (same design).

Instructions for patients: Also, patients were instructed to eat soft foods
at least one week, to avoid widely opening the mouth to avoid anything
that causes psychological stress as much as possible and use a night guard
at night for two months.

Follow-Up Assessments: Clinical assessments for two groups were
carried out at one week, one month and three months postoperatively for
assessment of pain, measurement of maximum mouth opening,
Measurement the lateral jaw movement and Clicking sound.

Data Collection: Data were recorded in structured sheets for each
patient. Pre and follow-up data were used to assess changes within and
between two groups.

Ethical Considerations: An ethical approval was received from the
medical ethical committee of the Faculty of Dentistry, at Sana’a
University, and all participating patients signed informed consent at the
beginning of the study.

Results

Figure 1 and 2 show the sex and age group of the patients participate in
the study. Females counting 60% and males counting 40%, most of the
patients were in age group 21-30 years followed by 15-20 years.

Female
a0

Figure 1: Gender Distribution 12
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Figure 2: Age Groups Distribution 13

Pain Intensity (VAS) at Pre and Follow-Up:

In summary, the findings from Table 1 demonstrate that while both
treatment modalities resulted in a reduction in pain intensity over time,
group A (LLLT + occlusal splint) achieved significantly greater

improvements at the 1-week, 1-month, and 3-months follow-ups
compared to group B (occlusal splint only). These results highlight the
therapeutic advantage of combining low-level laser therapy with splint
therapy for more effective and sustained pain relief in TMJ disorders.

Table 1: Pain Intensity (VAS) at Pre and Follow-Up
Group A (LLLT Group B (Splint
Time Point + Splint) Only) p-value Sig.
(Mean £ SD) (Mean + SD)

Pre 87+11 89+12 0.82 NS
1 week 5614 7118 0.03 S

1 month 3419 6.0+23 0.01 S

%ﬁ’“’“ths Follow- 22+17 51+26 <0.001 HS

Table 1: Pain Intensity (VAS) at Pre and Follow-Up

Maximum Mouth Opening (MMO):At pre, the mean maximum mouth
opening was 30.1 £ 7.2 mm in group A and 29.5 + 6.8 mm in group B
with no statistically significant difference between the groups (p >
0.05).After the 1-week of follow-up, group A exhibited a significant
increase in maximum mouth opening to 32.8 + 6.3 mm, while After the
1-week of follow-up, group A exhibited a significant increase in
maximum mouth opening to 32.8 £ 6.3 mm, while group B showed a more
modest improvement to 31.2 £ 6.5 mm. This difference between the
groups was significant (p < 0.05). After the 1-month of follow-up, the
improvement in group A continued, with maximum mouth opening
reaching 35.5 £ 5.8 mm, compared to 32.4 + 6.1 mm in group B. The
difference remained significant (p <0.05). After the 3-month of follow-
up, group A achieved a maximum mouth opening of 37.2 £ 5.5 mm, while
group B reached 33.8 £ 6.0 mm. The difference between the groups was
significant (p < 0.05) (Table 2).

Lateral Excursion: At pre, the mean lateral excursion was 7.2 £ 1.0 mm
in group A and 7.3 £ 0.9 mm in group B, with no significant difference
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between the groups (p = 0.88). After the 1-week of follow-up, group A
demonstrated a significant improvement in lateral excursion, reaching 8.1
+ 1.1 mm, compared to 7.5 = 1.5 mm in group B. This difference was
significant (p = 0.03). After the 1-month of follow-up, group A showed
further improvement in lateral excursion to 9.5 = 0.8 mm, while group B
reached 8.1 £ 1.1 mm. The difference remained significant (p = 0.01).
After the 3-months of follow-up, group A achieved a lateral excursion of
11.2 £ 0.7 mm, compared to 9.0 + 1.0 mm in group B. The difference was
significant (p = 0.02) (Table 2). The findings from Table 2 demonstrate
that both treatment modalities improved mandibular range of motion over
time. However, group A (LLLT + occlusal splint) achieved significantly
greater improvements in both maximum mouth opening and lateral
excursion at the 1-week, 1-month, and 3-month follow-ups compared to
group B (occlusal splint only). These results highlight the added benefit
of low-level laser therapy in enhancing functional outcomes for patients
with temporomandibular joint (TMJ) disorders, with noticeable
improvements observed as early as one-week post-intervention.
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Table 2: Maximum Mouth Opening (MMO) and Lateral Excursion at Pre and Follow-Up
Group A (LLLT + Group B (occlusal
Measurements Time Point occlusal Splint) (Mean Splint Only) (Mean | p-value Sig.
+ SD) + SD)
Maximum Mouth Pre 30.1+7.2mm 29.5+6.8 mm 0.91 NS
Opening 1 week 32.8+£6.3mm 31.2£6.5mm 0.04 S
1 month 35.5+5.8 mm 324 6.1 mm 0.02 S
3 Months Follow-Up 37.2+£55mm 33.8+6.0mm 0.01 S
Pre 7.2+£1.0mm 7.3£0.9mm 0.88 NS
Lateral Excursion 1 week 81+1.1mm 75+1.5mm 0.03 S
1 month 9.5+0.8 mm 81+11mm 0.01 S
3 Months Follow-Up 11.2 £ 0.7 mm 9.0+£1.0mm 0.02 S

Table 2: Maximum Mouth Opening (MMO) and Lateral Excursion at Pre and Follow-Up

TMJ Clicking (Presence and Severity) at Pre and Follow-Up: At pre, TMJ
clicking was observed in 18 participants (90%) in group A, with 12
participants reporting severe clicking. In group B, TMJ clicking was
present in 17 participants (85%), with 11 participants suffering severe
clicking. The difference in the presence and severity of clicking between
the two groups at pre was statistically significant (p = 0.75). After the 1-
week of follow-up, group A showed a reduction in TMJ clicking, with 7
participants (35%) still suffering clicking, including 3 participants with
severe clicking. In group B, TMJ clicking persisted in 9 participants
(45%), with 5 participants reporting severe clicking. Although group A
demonstrated a greater reduction in clicking, the difference between the
groups at this time point was statistically significant (p = 0.04). After 1

month of follow-up, group A exhibited further improvement, with only 4
participants (20%) suffering TMJ clicking, and none reporting severe
clicking. In contrast, group B showed less improvement, with 8
participants (40 %) still suffering clicking, including 3 participants with
severe clicking. The difference between the groups at this time point was
statistically significant (p = 0.02). After the 3-months of follow-up, group
A demonstrated continued improvement, with only 2 participants (10%)
still suffering TMJ clicking, and none reporting severe clicking. In group
B, TMJ clicking persisted in 10 participants (50%), with 5 participants
suffering severe clicking. The difference between the two groups at 3
months was statistically significant (p = 0.01) (Table 3).

Table 3: TMJ Clicking (Presence and Severity) at Pre and Follow-Up
Time Point Group A (LLLT + Group B (occlusal value Si
Follow-Up occlusal Splint) Splint Only) P &
Present: 18 (90%); Present: 17 (85%);
Lo Severe: 12 Severe: 11 0.75 NS
. (VAT . 05)"
| week Present: 7 (.35 0%); Present: 9 (.45 %); 0.04 S
Severe: 3 Severe: 5
. 0/ )" . VAN
1 month Present: 4 (.20 0%); Present: 8 (.40 %); 0.02 S
Severe: 0 Severe: 3
. 0/ )" . (VAN
3 Months Present: 2 (.10 0%); Present: 10 .(50 0%6); 0.01 S
Severe: 0 Severe: 5

Table 3: TMJ Clicking (Presence and Severity) at Pre and Follow-Up

Patient Satisfaction Scores (Likert Scale) at Follow-Up: After the 1-
week of follow-up, both groups reported low satisfaction scores, with
group A recording a mean score of 3.5 + 0.6 and group B reporting a mean
score of 2.8 £ 0.5. The difference between the groups at this time point
was not statistically significant (p = 0.03). After the 1-month of follow-
up, group A (LLLT + occlusal splint) demonstrated a significant increase
in satisfaction, with a mean score of 4.5 + 0.5, reflecting a high level of
patient satisfaction. In contrast, group B reported a mean score of 3.2 £

0.7, indicating moderate satisfaction. The difference between the groups
at this time point was significant (p = 0.01).

After the 3-month of follow-up, Group A’s satisfaction further improved,
achieving a mean score of 4.8 + 0.3, which reflects very high satisfaction.
Group B also showed improvement, with a mean score of 3.5 + 0.6, but
this remained lower than Group A. The difference between the groups at
this time point was highly significant (p < 0.001) (Table 4).

Time Point Group A (LLLT + occlusal Splint) | Group B (occlusal Splint p- Si
Follow up (Mean + SD) Only) (Mean + SD) value &
1 week 3.5+0.6 28+05 0.03 NS

1 Months 45+05 3207 0.01 S
3 Months 48+0.3 3.5+0.6 <0.001 HS

Table 4: Patient Satisfaction Scores (Likert Scale)

Comparative Analysis of Treatment Outcomes Between Two
Groups: A demonstrated superior improvements across all outcomes,
with the most notable improvement in pain intensity (VAS), where the
percentage improvement was 76% compared to 45% in group B, with a
statistically highly significant difference (p = 0.002).
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In terms of maximum mouth opening, group A showed a 33%
improvement, while group B had a 12% improvement, with a statistically
significant difference (p = 0.01). For lateral excursion, group A
experienced a 55% improvement, whereas group B had a 23%
improvement, with the difference between the groups being statistically
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significant (p = 0.02). group A also showed a greater reduction in TMJ
clicking, with an improvement of 80%, compared to 41% in group B, and
this difference was statistically highly significant (p = 0.001) (Table 5).

Copy rights@ Hassan Abdulwahab Al-Shamahy, et al,

Table 5: Comparative Analysis of Treatment Outcomes Between Groups
Outcome % Improvement (Group A) | % Improvement (Group B) | p-value | Sig.
Pain Intensity (VAS) 76% 45% 0.002 | HS
Maximum Mouth Opening 33% 12% 0.01 S
Lateral Excursion 55% 23% 0.02 S
TMJ Clicking Reduction 80% 41% 0.001 | HS
Patient Satisfaction 92% 70% 0.003 HS

Table 5: Comparative Analysis of Treatment Outcomes Between Groups

Discussion

Low-level laser therapy (LLLT) has become popular in dental practice
and introduced as a noninvasive nonsurgical physical method but has
positive outcomes, in recent years the LLLT has been used widely for
management of myofascial pain and disc displacement of TMJ. LLLT is
a form of phototherapy that produces biostimulation and analgesia
without causing temperature changes. It is considered a successful,
simple, and short-term therapeutic approach that has gained popularity as
an alternative treatment for TMD due to its analgesic, anti-inflammatory,
and regenerative properties [5, 21, 22, 23].

In general, the treatment with occlusal splint aims to realign the articular
disc between the mandibular condyle and the articular fossa to reduce
TMJ pain and the stress muscles activity of TMJ.  Although there is still
much disagreement over the form of occlusal splints and how they should
be worn and their mechanism of action stabilization splints and anterior
repositioning splints which constructed of acrylic resin and designed to
cover most or all of the teeth in the maxillary or the mandibular arch are
the most commonly used.

In the present study, there was a highly statistically significant decrease
in pain score at time an interval; one week, one month and three months
in group A (LLLT with splint) compared to group B (splint only). When
comparing the changes between two groups there was market
improvement in group A emphasizing the efficacy of LLLT in
combination with the use of an occlusal splint. The mechanism of
LLLT is still not clear until now however, previous studies suggest that
the mechanism of LLLT many reduce pain by increasing production of
endogenous opiates, increasing glucocorticoids excretion by the kidneys,
improving the quality of local circulation, decreasing edema by
improving the flow of lymphatics, lowering the nerve membrane
permeability. Maixner et al 2011 [24] found also that the use of LLLT
decreased the intensity of the painful symptoms but in the immediate
treatment phase. Also, these results were accordance with Abdelhay L M
et al [25] and Khan et al, [4], and Salmos-Brito et al. [6], who concluded
that a significant reduction in pain in all the patients of them research of
effectiveness of occlusal splints with low-level laser therapy on anterior
disc displacement of the temporomandibular join.

The results of our study on pain management and increased ability to open
the mouth were consistent with Lomas. [26], who concluded that there
was a significant improvement in VAS and MMO at most assessment
times compared to pre-treatment clinical scores in the efficacy of splinting
and low-level laser therapy for patients with chronic closed locking of
irreducibly displaced TMJ discs. Mandibular range of motion
measurements showed statistical significance at follow-up periods, with
significantly improved maximal mouth opening at one and three months
in group A (LLLT with splint treatment) compared to group B (splint
only) in our study. The relationship between improved maximal mouth
opening and LLLT is controversial, as the non-thermal type of LLLT is
an attractive treatment modality with analgesic, anti-inflammatory,
biostimulatory, and muscle relaxant properties reported in several
previous studies [27,28,29].
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The stabilization splint alone yielded acceptable results, but was even
superior when used in combination with low-level laser therapy. This is
consistent with Hosgor et al., who compared the efficacy of non-surgical
treatment methods for ADDwR and reported a significant improvement
in maximum mouth opening after occlusal splint therapy and LLLT [30].
The present findings were also consistent with Bakry S A et al [19]. and
Khan et al., [4] who concluded that LLLT was effective in painless
maximum mouth opening in TMD patients at one and three-month
follow-up periods. LLLT induces a reduction in inflammation by
inhibiting PEG2 synthesis, suppressing cyclooxygenase 2, and
neurotransmitter conduction in myelinated and unmyelinated C-fibers,
reducing pain and muscle spasms, which may be the cause of the
improvement in jaw movements [31-34].

Conclusions: In conclusion, from the previous researches and the
present study concluded the efficacy management of ADDWR by the
splint alone but the combination between the stabilization splints with
low-level laser therapy give us the superiority to decrease the signs and
symptom of TMD.

Data Availability

The empirical data used to support the study's results can be obtained
upon request from the corresponding author.
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