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ﬁbstract \

Introduction: Temporomandibular disorder (TMD) comprises a variety of conditions affecting the anatomy and functional
characteristics of the TM joint (TMJ). Its prevalence has been reported to be between 3.7% and 12%, and is three to five
times more frequent in women. Conservative treatments for TMD include medication, physiotherapy, occlusal splints,
self~-management strategies, and interventions based on cognitive behavioral approaches. Materials and Methods: It was a
prospective study done over a period of 6 months in the department of Dental Surgery of Bangladesh Navy Hospital, BNS
Potenga, Chattagram. Total 120 patients were included in the study. The patients who met the inclusion criteria were
assigned randomly to the treatment. And all the patient got 1 month, 4 months & 6 months of follow up individually. Our
treatment has been given in three phase (phase I, Phase II & Phase III). Result: After first line treatment total 51 (42.5%)
patients were cure and rest of the 69 (57.5%) had the persistence symptoms. Then rests of the patients were received
treatment under phase II guideline. And after phase Il 48 (40%) patient became symptom free. Rests 21 (17.5%) patient were
enrolled for phase IIl treatment where they were treated with occlusal splint following arthrocentesis plus
Methylprednisolone injection. Among them 15 (12.5%) patients were cured but 6 (5%) had persistence moderate symptoms.
Total success after completion of the study was 114 (95%). Conclusion: Analgesic with muscle relaxant, alone with soft diet
and jaw exercise is a good first line treatment option in primary temporomandibular disorder. But in progressive cases

occlusal splint with soft diet and jaw exercise give significant improvement.
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Introduction:

According to health sciences definitions, temporomandibular disorder
(TMD) comprises a variety of conditions affecting the anatomy and
functional characteristics of the TM joint (TMJ). Factors contributing
to TMD complexity are related to dentition, clenching, and other
related systems that frequently provoke symptoms of muscular,
articular and periarticular pain’. TMD has considerable prevalence,
with significant impact on physical and psychosocial factors®. Its
prevalence has been reported to be between 3.7% and 12%, and is
three to five times more frequent in women®. TMD also contributes to
a high proportion of socioeconomic costs, which are usually associated
with co-morbidities, such as depression and other psychological
factors* . Also, the loss of work and work productivity is a major issue
to consider in TMD patients being treated early on, and it requires
significant public education. Although before the 1980s, malocclusion
and other related factors were considered fundamental and key causes
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of TMD, during this decade authors began to publish critical
articles on these subjects’. In current clinical practice,
orthodontic treatments are still used to treat TMD; however,
it was established in the 1990s that the role of malocclusion
in TMD is very limited or nonexistent, and thus these
disorders should not be treated with orthodontics’. During
the 2000-2010 decade, invasive treatments and surgical
options for TMD came into use. However, by the end of this
decade, clinical experience and several studies included in
systematic reviews, such as Guo et al, reported a lack of
evidence supporting the use of arthrocentesis or arthroscopy
for TMD treatment®. Although the cognitive and behavioral
profiles of patients with TMD have been debated for some
years,® it was in the present decade that health professionals
began to propose behavior-based therapies’ as a promising
treatment related to cost-effectiveness'. This paradigm has
since been changing and developing a wider focus, leaving
behind the biomedical structural model. Thanks to advances
in neuroscience,!! biopsychosocial models for diagnostics and
treatment  (including physical, psychological, and
pharmacological therapies) currently have more clinical
support and scientific growth'?. A suitable therapeutic
approach for TMD should be aimed at alleviating the main
signs and symptoms of this condition'>. The most relevant
signs of TMD are the presence of joint sounds (clicking and
crepitation), reduced mouth opening, and disrupted jaw
movements'¥. However, pain is the primary problem of this
pathology, and it is typically the reason these patients request
medical care's. Also, it is likely the reason that most studies
have been aimed at evaluating the effectiveness of various
intervention measures related to pain as the main variable'®.
Conservative treatments for TMD include medication,
physiotherapy, occlusal splints, self-management strategies,
and interventions based on cognitive behavioral approaches”.
At present, a conservative treatment approach prevails over
surgery, given it is less aggressive and usually results in
satisfactory clinical outcomes in mild-moderate TMD', In
fact, the evidence for the greatest effectiveness of surgical
versus conservative intervention to reduce short-term pain in
arthrogenic TMD is controversial and inconclusive'.
Indications for the application of each of the interventions, as
well as their potential effects for the treatment of patients
with TMD, are described in the following sections. Untreated
or inadequately treated internal derangement of TMD can
cause chronic disc displacement, which may lead to
deformation of the disc and breakdown of the fibrocartilage
covering the condyle and fossa, resulting in osteoarthritis of
the TMJ?®. Treatment methods fall into two categories:
conservative methods and surgical methods. Conservative
treatments include manipulation, medication, modification of
habits, physical therapy, and splint therapy?'. Surgical
treatments include arthrocentesis, arthroscopy, and open joint
surgeries??. The contemporary treatment strategy for ID of
the TMJ consists of conservative methods initially. If there is
no response to conservative methods, arthrocentesis is
generally performed as a second-step therapy. Splint therapy

is used to reduce the excessive loading on the joint, relax the
masticatory muscles, and support the adaptation of the
articular structures and regenerative processes in the joint?%,
The first-line treatment has been debated in the literature®.
Thus, the aim of this prospective clinical study was to
evaluate and compare the effectiveness of two different
conservative treatment modalities (Medication with
physiotherapy/ jaw exercise and splint therapy only) on pain,
function, and disability and psychological status of patients.

Materials & Methods:
Patient recruitment and definitions

This prospective clinical study was performed in the
Bangladesh Navy Hospital, BNS Potenga, Chattagram. The
study protocol was approved by the ethics committee of the
hospital. The patients were informed about the study protocol
and provided written informed consent to participate. A
sample size calculation was performed for the main outcome
measure. In order to obtain a power of 0.80, 110 patients
were required (estimated effect size 0.20). Considering data
loss due to dropouts, a 10% increase in sample size was
added (total patient 120). The inclusion criteria for the study
were clinical and orthopantomogram (OPG) diagnosis of
unilateral TMJ persistent pain over 2 weeks. Patients had no
history of taking any anti-inflammatory/ muscle relaxant
drugs, diet advice and physiotherapy/ jaw exercise. Exclusion
criteria were as follows: patients with a diagnosis of systemic
rheumatic disease, myalgia, degenerative joint disease, or
collagen vascular disease, those who were pregnant, and
patients who had medical contraindications, were unwilling
to receive one of the study treatments, had undergone prior
open TMJ surgery, had a malocclusion, or were aged <16
years were excluded from the study. The clinical diagnosis
was made based on the clinical Diagnostic Criteria for
Temporomandibular Disorders (DC/ TMD)». TMJ disorders
was diagnosed by a history of reduction in mouth opening
(unassisted maximum inter-incisal mouth opening <35 mm),
mandibular opening with assistance increased by 3 mm over
unassisted opening, and TMJ pain during palpation and/or
function. A previous history of click, click disappearance, and
decreased mouth opening must have coincided. The patients
who met the inclusion criteria were assigned randomly to the
treatment groups. The patients who met the inclusion criteria
were assigned randomly to the treatment. And the entire
patient got every month follow of every study phase. Our
treatment has been given in three phases: Phase I (first/one
month), Phase II three months (2nd to 4th months) & Phase
III 2 months (5th-6th months).

Phase I- in that phase all the patients received first line Tab.
NESO (Naproxen 500+ Esomeprasol 20 Combination) as
analgesic and anti-inflammatory drug with PPI, 12 hourly for
three weeks, with Tab. Myolax 50mg (Tolperisone
Hydrochloride) as muscle relaxant 12 hourly for three weeks.
Along with medication all the patients were advised to take
soft diet, jaw exercise and physiotherapy for three weeks.
After three weeks of first line treatment all patients who were
cured were instructed to stop the medication and follow the
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conservative advices. And the patients who had persistence
symptoms were under went to Phase II treatment.

Phase II- in that phase II patients treated with intra oral
customized fabricated occlusal splint with jaw exercise and
soft diet advice. We took follow-up of all individual patients
in every month of this phase for rest three months. All
patients were instructed to use pain medication and muscle
relaxant when needed (SOS). And the patients who had
persistence symptoms after phase II were under went to
Phase III treatment.

Phase III- in this phase, patients were treated with occlusal
splint following arthrocentesis plus Methylprednisolone
injection. Arthrocentesis was performed under local
anaesthesia, which was achieved using intra-articular and
overlying skin anaesthesia (4 ml of 2% lidocaine
hydrochloride (Jasocaine 2%; Jayson Pharmaceuticals Ltd.,
Dhaka, Bangladesh). A 21- gauge needle was inserted into
the upper joint space via a posterolateral approach. In this
technique, the first needle puncture is made 10 mm anterior
to the tragus and 2 mm inferior to an imaginary line
connecting the tragus and lateral canthus. After superior joint
space distension with 2 ml isotonic sodium chloride, a second
needle was placed approximately 5 mm anterior to the first
needle. The joint was then washed with 120 ml of isotonic
sodium chloride. Finally, injection of 1 ml of Depo-Medrol
(Pfizer, Belgium) as Methylprednisolone (40mg/ml) was
performed. All arthrocentesis procedures were performed by
the same surgeon. Anatomical land mark for needle punching
has been shown in figure 1.

Figure 1: Anatomical landmark for the first and second punctures.

From the center of tragus to lateral canthus is connected for
making line. The first puncture point is marked on the line 10
mm front from the mid of tragus (a), and set 2 mm below
perpendicularly (b). The second puncture point for outflow
needle is 20 mm front from tragus point and 10 mm below
from the line (c).

Data collection, outcome assessment & measure

All patients completed the Research Diagnostic Criteria for
Temporomandibular Disorders questionnaire at baseline and

at every month of total study period thereafter, in order to
evaluate the intensity of pain, pain-related disability
(including maximum mouth opening) and psychological
status. The questionnaire was translated into Bangla also (as
mother/ first language of all patients). The clinical records of
the patients were also collected at baseline and every month
of total study period thereafter. Clinical assessments involved
the standardized evaluation of TMD findings, including
maximum mouth opening (MMO; measured between the
edges of the upper and lower central incisors in millimetres),
joint pain on palpation, and mandibular function. Pain was
evaluated by patient self-assessment using a visual analogue
scale (VAS, 0-10)*. The success criteria for surgery for ID
of the TMJ were those proposed by the American
Association of Oral and Maxillofacial Surgeons (AAOMS),
indicating an absence of pain or mild pain and a MMO of 35
mm?. Thus treatment was considered successful in the
presence of a MMO 35 mm and pain VAS score <3 at the
follow-up visits. The percentage of patients who met these
criteria was considered as the success rate. These
measurements were performed by principle researcher who
was unaware of the treatment allocation.

Statistical Analysis

Data were expressed as mean & standard deviation (SD).
Descriptive analyses and the y2 test were used to compare
the patient characteristics and success rates. Repeated
measures analysis of variance (ANOVA) was used to test
changes over the four time intervals. One-way ANOVA was
used to test differences at the same time interval between
groups. Comparisons of two time intervals were performed
with the paired-sample t-test. The level of significance was
set at P < 0.05. All statistical analyses were performed using
SPSS for Windows, version 20.0 (SPSS, Inc, an IBM
Company, Chicago, Illinois).

Result:

A total of 120 patients who fulfilled the inclusion criteria
were included in the study, and received first line treatment
(phase I). After first line treatment total 51 (42.5%) patients
were cure and rest of the 69 (57.5%) had the persistence
symptoms. Then rests of the patients were received treatment
under phase II guideline. And after phase II 48 (40%) patient
became symptom free. Rests 21 (17.5%) patient were
enrolled for phase III treatment where they were treated with
occlusal splint following arthrocentesis plus
Methylprednisolone injection. Among them 15 (12.5%)
patients were cured but 6 (5%) had persistence moderate
symptoms. Total success after completion of the study was
114 (95%) (Figure 2 and 3). None of the participants dropped
out of the study. The baseline characteristics of the study
groups, including age, sex, the affected side, and the presence
of bruxism, are shown in Table I. There were no differences
among the groups in terms of baseline characteristics (P >
0.05). Mean age of our study population was 36.5+9.2.
Female were predominate in our study. In table II we can
observe that average pain score at base line was 6.8 £1.5, and
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after first line treatment of phase I significant (p= 0.000) pain
reduction (1.2 £2.4) was observed among the cured patient.
But patient who had persistent pain had no significant
improvement after phase I (p=0.734). After completion of
phase II treatment significant improvement in pain relief was
observed among 48 patients (p <0.000). Rests 21 patients
who were received treatment under phase III; and at end of
this phase significant improvement was observe among 15
patients, pain score was 0.5 £ 1.2 (p <0.000). But rest 6
patients had persistence moderate pain 4.1+ 1.2. And table II
showed that average maximum mouth opening MMO (mm)
of all patient at base line was 27.6+3.6, after phase I
treatment significant (p= 0.000) mouth opening (37.5+4.6)
was observed among 51 patients patient. But patient who had
persistent restricted mouth opening had no significant
improvement after phase I (p=0.075). After completion of
phase II treatment, significant improvement in MMO was
observed among rest 48 patients (p <0.000). Patients, who
had no improvement of MMO after phase II, were treated by
arthocentesis with methyl prednisolone. Significant
improvement ((p= 0.000) in MMO was observed in majority
of the cases after phase III.

Table I: Baseline characteristics of the participants

In total study  Patient who were cured after
population Phase | Phase 11 Phase Il P

Characteristics

n(120) n(51) n(48) n(15)

Age (years) mean=SD  36.5£9.2 36.4+8.9  387+7.6  35.3+10.5 0.0882

Gender (female), n(%) 81 (67.5) 33(64.8) 32(66.7) 10(66.7) 0.173b

Side R, n(%) 66 (55) 26(519) 28(57.6) 8(533) 0413b

Bruxism, n(%) 57 (47.5) 26 (51.85) 22(4545) 8(533)  0.113b

ip-value by one-way ANOVA; *p-value by 2

Table II. Comparisons of pain scores (VAS) after follow-up
visits of treatment phases.

Base line Comparison with
After Phase I (one month)
(Cured patient)

After Phase I (one month)
(persistence symptom patient)
After Phase I (four months)
(Cured patient)

After Phase II (four months)
(persistence symptom patient)
After Phase III' (six months)
(Cured patient)

After Phase II (Six months)
(persistence symptom patient)

Mean£SD  p
6.8 £1.5

1.2£2.4 0.000

baseline

baseline
After phase [

of persistent
symptom group

6.1 £2.1 0.734
1.4+0.8 0.000

55+12 0.084

0.5+1.2 0.000  After phase II
of persistent

41+1.2 0.312  symptom group

Table III: Comparisons of MMO values (millimetres) after
follow-up visits of treatment phases

Base line Mean+SD
After Phase I (one month) 27.63.6
(Cured patient) 37.544.6 baseline

After Phase I (one month)

(persistence restricted mouth opening) 28.2+£2.9 baseline

After Phase Il (four months) 40.3+4.4 After phase I of
(C;red patient)f N persistent

After Phase II (four months)

(persistence restricted mouth opening) 29.81£1.0 symptom group
After Phase III (six months) 38.144.1
(Cured patient)

After Phase II (Six months)
(persistence restricted mouth opening)

Comparison with

After phase IT
of persistent

30.53£2.2 symptom group

M Patients rece ived
the treatment

¥ Became symptom
free

= Had persistance
symptoms

Phase 111

Figure 2: Phase to phase treatment outcome (n) of study
population (n).

Success Outcome (%)

82.5% _/4;%
/ =—4=Total
//425% Success
/ Outcome
Linear
/ (Total

o T T 1 Success
After Phase I After Phase lll Outcome)

Base line After Phase |

Figure 3: Overall success outcome (%) (phase by phase).

Discussion:

Temporomandibular disorders (TMD) involving inflammation
of the articular structures, changes in the intra-articular
pressure, alterations in the volume and biochemical
composition of the synovial fluid. Splints are considered to
cause alterations in the mechanical sensory input arising from
the periodontal tissues and masticatory muscles and therefore
to decrease intra-articular pressure in the TMJ%. Thus, splints
are used for the non-surgical treatment of ID of the TMJ to
reduce bruxism, stress, and excessive loading on the joint
structures. This study compared the effectiveness of medication
with life style advices (Soft diet, jaw exercise), splint treatment,
and a combination of both therapies in the treatment of
unilateral TMD. Based on the results, all three treatment
methods yielded significantly improved outcomes regarding
pain, joint function, disability and psychological status of the
patients compared to baseline. The results indicate that soft
diet, jaw exercise with medication as the initial treatment
provides comparable results whether used alone or in
combination therapy. Furthermore, the improvement after
splint therapy reaches similar success rates to those of the other
methods during 6 months of follow-up. The splint therapy
showed more effective with diet advice and jaw exercise than
splint therapy alone. These findings are consistent with those of
previous studies. Machon et al. evaluated the effectiveness of
various therapeutic options in the treatment of unilateral TMD,
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and showed that soft diet and jaw exercise combined with
splint therapy achieved higher success rates than splint
treatment alone®. Vos et al. showed that arthrocentesis
reduced the pain and functional impairment more rapidly
than conservative treatment in TMJ arthropathy
patients®. However, the authors observed comparable
results for arthrocentesis treatment and conservative
treatment after 26 weeks. The authors did not separate
the participants according to disc displacement
with/without reduction, or unilateral/ bilateral TMD.
Strengths of our study include the randomized allocation
of participants with only unilateral involvement to the
treatment groups, the blinded follow-up recordings, a
sufficient sample size. A possible weakness of the study
was that the duration after symptom onset was not
recorded. The possible differences in the duration of
TMD could have affected the results, since it has been
shown that the initiation of treatment within a short
period after symptom onset increases the treatment
efficacy®™®!. However, the duration of TMD in the
patients was assumed to be similar, since the study
hospital is the only reference centre in the region for the
treatment of TMD. In our treatment methods overall 51
(42.5%) patients were cure after first line 1 month of
treatment and rest of the 69 (57.5%) patients received
treatment under phase II, among them 48 (40%) patient
were became totally symptom free after phase II
treatment. Rests 21 (17.5%) patient were enrolled for
phase III treatment where they were treated with occlusal
splint following arthrocentesis plus Methylprednisolone
injection. Among them 15 (12.5%) patients were cured
but 6 (5%) had persistence moderate symptoms. Total
success after completion of the study was 114 (95%). In
the literature, the success rates of splint therapy and
arthrocentesis have been reported to be 30-90% and 70—
95%, respectively*>33. The success rates of the treatment
methods were also evaluated in the present study, and
they were found to be consistent with those reported in
the literature. The mean values of all parameters
measured for the patients treated with splint therapy were
favourable and improved significantly compared to
baseline. However, in terms of the success rate, 60% of
the patients met the success criteria, while the success
rates for the other treatment methods were over 90% at 6
months*. In our study average pain score at base line was
6.8 *1.5, and after first line treatment of phase I
treatment significant (p= 0.000) pain reduction (1.2 £2.4)
was observed among the cured patient. But patient who
had persistent pain had no significant improvement after
phase I (p=0.734). After completion of phase II & phase
IIT treatment significant improvement in pain relief was
observed after both time period, (1.4 = 0.8) and (0.5 +
1.2) respectively (p <0.000). Tatli U also reported similar
significant reduction of pain score after 6 months of
treatment.> we also got significant improvement in
maximum mouth opening (p <0.000).

2025 Volume 37 Number 01

Conclusion:

Analgesic with muscle relaxant, along with soft diet and jaw
exercise is a good first line treatment option in primary
temporomandibular disorder. But in progressive cases occlusal
splint with soft diet and jaw exercise followed by (if needed)
arthrocentesis plus Methylprednisolone injection give
significant improvement.
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