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INTRODUCTION:                                                                 

Temporomandibular issues (TMD) are a set of 
musculoskeletal and neuromuscular situations affecting the 
masticatory muscle groups, the temporomandibular joint 
(TMJ) and the opposite associated systems [1]. According 
to the Diagnostic Criteria for TMD (DC/TMD) Axis I, 
TMD was divided in intra-articular disorders, together 
with disc displacement, arthralgia, arthritis, and arthrosis, 
and muscle problems [2].

Various interventions have been proposed for the control 
of anterior disc displacement with reduction (ADDWR) 
including non-invasive (conservative), comprising 
education, self-management, splint therapy, physiotherapy 
or intra-articular injections; in addition to minimally 
invasive techniques, containing arthrocentesis; or invasive 
(surgical), with arthroscopic and open joint surgeries [3]. 

Many agents were proposed as an intra-articular injection 
material for remedy of anterior disc displacement with 
reduction which includes corticosteroids, hyaluronic 
acid (HA), non-steroidal anti- inflammatory drugs 

(NSAIDs), dextrose, blood concentrates like platelet 
rich fibrin(PRF) or platelet rich plasma(PRP), ozone 
gas or even botulinum toxin type A (Botox A) [4- 6].

Hyaluronic acid (HA) is taken into consideration as one 
of the handiest retailers that is commonly used in intra-
articular injection for treatment of temporomandibular 
joint disorders (TMD) signs and symptoms. Its motion 
comes from its several organic capabilities in joint 
space together with lubrication, scavenging free 
radicals, regulating mobile hobby and filling joint areas. 
In addition to its unusual rheological homes which 
permit HA to be injected through small pore needle [7, 8]

Botulinum toxin is the exotoxin of a gram-positive 
aerobic bacterium called Clostridium botulinum with 
eight different types. Botulinum toxin type A (Botox A) 
is a biologic variant that temporarily inhibits the skeletal 
muscle through hindering the production of acetylcholine 
and inactivation of calcium channels in the nerve endings 
[9]. Botox A specificity for cholinergic neurons within the 
presence of particular receptors makes it inhibit the effect 
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Background: Anterior disc displacement without reduction (ADDWOR) is one of the most annoying temporomandibular 
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treatment, a general improvement of the clinical status was noticed; MRI, however, showed some degrees of condyle–disc 
incoordination in some patients.
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of other neurotransmitters, including norepinephrine, 
epinephrine and calcitonin gene-associated peptide, 
so Botox-A can also be used to alleviate pain [10, 11].

Temporomandibular disorders (TMD) and related pain 
are becoming an increasingly common social problem. 
Patients suffering from TMJ pain seek help from specialists 
in various fields of medicine, including prosthodontists, 
orthodontists, neurologists, and physiotherapists. 
Importantly, the effects of monotherapies are often 
insufficient due to the interdisciplinary nature of the 
problem [12]. 

Given the unsatisfactory results of current medical 
solutions and the scarcity of research, thus, the aim of the 
present study was therefore to compare the effect of the 
intra-articular injection of Hyaluronic acid-Botox mixture 
versus Hyaluronic acid alone for Treatment of Anterior 
Disc Displacement of the Temporomandibular Joint. up to 
3 months post injection.

PATIENTS AND METHODS

Ethical approval and Registration

This study was performed at the Department of Oral and 
Maxillofacial Surgery, Faculty of Oral and Dental Medicine, 
Horus University, New Damietta, Egypt from January 
2024 to July 2024. The study protocol was approved by 
the Research Ethics Committee of Horus University, New 
Damietta, Egypt under the number D-2024002- 

Study Participants

Twenty-eight patients were included in the study for the 
treatment of the treatment of Anterior Disc Displacement of 
the Temporomandibular Joint. All patients were informed 
about the nature of the study and gave their written consent. 
The follow-up of the patients was at least 3 months.

The minor complications were reported as the sensation 
of pain after injection while the major complication 
the patient might suffer of is paralysis in the masseter 
muscle due to the injection. The patients have the 
right to withdraw at any time of the procedure.

Inclusion Criteria

The patients were included in the study after fulfilling the 
following inclusion criteria: a) Age range between 1840- 
years with no gender predilection; b) unilateral anterior 
disc displacement with limited mouth opening; c) TMJ 
pain with tension in the masticatory muscle; d) Reduced 
maximal interincisal opening (MIO); e) Minor or no 
radiological bone changes; f) Unsuccessful conservative 
treatments within the last three months. 
Exclusion Criteria

The patients were excluded if: a) Pregnant females prior 
TMJ surgery or Botox-A treatment; b) Having systemic 
diseases as myasthenia gravis, fibromyalgia, peripheral 
neuropathy or some other sickness, which could intervene 
with neuromuscular, feature. 

Randomization and allocation concealment

The patients were randomly allocated into two groups 
(n=14 per group): Group I treated with intra-articular in-
jections of Botox and Hyaluronic mixture in the TMJ while 
Group II treated with intra-articular injection of Hyaluron-
ic acid alone. Randomization was performed using an on-
line service (https://www.randomizer.org/) [13]. After ob-
taining informed consent, the participants were randomly 
allocated using sequentially numbered, opaque, sealed, 
and stapled envelopes (SNOSE). At the time of intra-ar-
ticular injection, the envelope was opened by the maxil-
lofacial surgeon to determine the assigned treatment group.

Intra-articular injection

The patient’s face was prepared in the usual and sterile 
manner using BETADINE (Povidone Iodine antiseptic 
Solution 10%, Mundipharma, Cairo, Egypt). Next, local 
anesthesia (2% lidocaine, Alexandria Company for Phar-
maceuticals and Chemical Industries, Alexandria, Egypt) 
was applied to the auriculotemporal nerve. The puncture 
site was located by manipulating the mandible antero-
inferiorly and marked on the skin. The articular fossa is 
located 7-10 mm anteriorly from the tragus and 1-2 mm 
inferiorly from the tragal-canthal line. At this location, a 
19-gauge needle was inserted into the posterior part of the 
upper joint compartment of the TMJ; the correct location 
of the needle was confirmed by moving the mandible dur-
ing the fluid injection. Botox-A (100 units/vial , Xeomin; 
Clostridium botulinum type A, Merz Pharma, Germany) 
was diluted with 5 ml of 0.9% normal saline to obtain a 20 
U/0.1 ml solution. Botox-A was then prepared for injec-
tion in a 1 ml insulin syringe with 30-gauage needle and 
injected intra-articularly into the superior joint space in 
the marked points. After injection, an ice pack was placed 
to injection areas. Later, 1ml of HA (Refinal max syringe, 
Koru pharmaceuticals, South Korea) was slowly injected 
to the point of injection into the SJS. After that, the needle 
was slowly withdrawn and the patient was asked to gently 
manipulate his mandible in protrusive, vertical and lateral 
excursions to free up the disc. 

Postoperative care
The patients were given Instructions for soft diet and home 
physical therapy (moist heat and mandibular exercises 
4 times daily for 1 month). The patients have been pre-
scribed 1g of antibiotic tablet three times daily for prophy-
laxis of any joint space infection for 5 days (Amoxicillin 
+ clavulanic acid; Augmentin 625 mg, GlaxoSmithKline, 
Malta). Ibuprofen (BRUFEN 600 mg, Abbott Egypt, 
Cairo, Egypt) was also prescribed three times daily as 
an anti-inflammatory when needed. Patients were evalu-
ated at 1 week, 1 month and 3 months from the time of 
the injection, for improvement of signs and symptoms.
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Assessment of Pain
Pain was assessed pre-injection and at 1 week, 1 and 
3 months from the time of the injection. Joint pain was 
assessed with 100 mm VAS with end points marked „no 
pain“ and „worst pain ever experienced“. The absence of 
pain was scored as 0. If pain was present the patient was 
asked to select a marked field from 1mm to 100 mm. 
Assessment of Maximal interincisal opening (MIO)
MIO refers to the distance between maxillary and man-
dibular incisors edges when the patient opened the mouth 
as widely as possible. MIO was assessed pre-injection and 
at 1 week, 1 and 3 months from the time of the injection.

Magnetic Resonance scanning and image analysis
The subjects were asked to remove metal objects on the 
body, and taught to use the wooden mouth-opener. The 
layer at which condyle and articular disc were most clearly 
displayed was selected. The middle location of the condyle 
was set as an intermediate layer, and we adjusted the ap-
propriate echo time, repetition time, scanning range, layer 
thickness, and spacing. We saved the settings to open the 
scan, which can complete a TMJ imaging at closed-mouth 
position. With the head unmoved, the subjects slowly 
opened the lower jaw and scanning was performed at the 
first grid (5 mm), the second grid (15 mm), the third grid 
(25 mm) and a maximum opened-mouth position. Image 
analysis included determination of articular disc position 
at closed-mouth position, disc-condyle relationship during 
the opening process, measurement of joint disc thickness, 
and measurement of condylar activity and intra-articular 
effusion.

Primary Outcomes
Postoperative pain following the intra-articular injection 
of the medications assessed for 3 months using the Visual 
Analogue Scale (VAS) as well as measuring the maximal 
interincisal opening (MIO). 
Statistical Analysis
Data was fed to the computer and analyzed using IBM 
SPSS software package version 20.0. (Armonk, NY: IBM 
Corp). Categorical data were represented as numbers and 
percentages. Chi-square test was applied to compare be-
tween two groups. Alternatively, Fisher Exact correction 
test was applied when more than 20% of the cells have 
expected count less than 5. For continuous data, they were 
tested for normality by the Shapiro-Wilk test. Quantitative 
data were expressed as range (minimum and maximum), 
mean, standard deviation and median for normally distrib-
uted quantitative variables Student t-test was used to com-
pare two groups while ANOVA with repeated measures 
was used to compare between more than two periods and 
Post Hoc Test (adjusted Bonferroni) for pairwise compari-
sons. On the other hand for not normally distributed quan-
titative variables Mann Whitney test was used to compare 
two groups while Friedman test was used to compare be-
tween more than two periods and Post Hoc Test (Dunn's) 
for pairwise comparisons. Significance of the obtained re-
sults was judged at the 5% level.

RESULTS                                                                      

Clinical Outcomes

This study included twenty-eight patients, 7 males and 21 
females, with a mean age of 24.57±3.22 years (ranging 
from 19 to 31 years) who completed the study and ran-
domly allocated into either of the two groups. The patients 
have undergone intra-articular injection of HA-Botox A or 
HA alone in the TMJ. The anterior disc displacement was 
on the right for 15 patients while on the left side for 13 
patients. The CONSORT flowchart of the randomized con-
trolled clinical trial was presented in Figure 1. 

Figure 1: CONSORT 2010 Flow Diagram of the study.

Regarding pain, in group I, there was a significant improve-
ment among all intervals (P ˂ 0.001) when pre-operative 
pain was compared to that of 1 week (P ˂ 0.003), 1 month 
(P ˂ 0.001) and three months (P ˂ 0.001) after the second 
injection. In group II, there was a significant difference be-
tween all intervals in group II (P ˂ 0.001) when preopera-
tive pain was compared at 1 week (P ˂ 0.001), 1 month (P˂ 
0.001) and three months (P ˂ 0.143). Also, when group I 
and group II were compared for improvement of pain there 
was a significant difference (P ˂ 0.05) in the degree of pain 
at any of three post-operative follow up intervals 1 week 
(P ˂ 0.014), 1 month (P˂ 0.001) and 3 months (P ˂ 0.001) 
(Table 1)
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Table 1: Pain assessment by Visual Analogue Scale (VAS) 
before and after intra-articular injection

Pre-injection 1 week 1 months 3 months P-Value

Group I 
(n=14)

Mean±SD 6.1±1 2.3±0.83 1.8±0.58 1.6±0.51 <0.001*

P-Value 0.003* <0.001* <0.001*

Group II 
(n=14)

Mean±SD 6.8±0.89 3.1±0.62 4.2±0.70 5.6±0.65 <0.001*

P-Value 0.114 0.014* <0.001* <0.001*

*: Statistically significant at p ≤ 0.05

Regarding maximal interincisal opening (MIO), in group 
I, there was an overall improvement in mouth open-
ing with a significant difference at all intervals (P ˂ 
0.001). In group II, there was also an improvement in 
the mouth opening at all intervals with a significant dif-
ference ((P ˂ 0.001). When group I and group II were 
compared for improvement of mouth opening there 
was no preoperative significant difference, while there 
were significant differences after intra-articular injec-
tions between the two groups after 1 week ( P=008), 
1month (P˂ 0.001) and 3 months ( P˂ 0.001) (Table 2)

Table 2: Maximal interincisal opening (MIO) before and 
after intra-articular injection

Pre-injection 1 week 1 months 3 months P-Value

Group I 
(n=14)

Mean±SD 29.1±2.8 35.9±3.0 39.3±2.3 40.9±2.1 <0.001*

P-Value <0.001* <0.001* <0.001*

Group II 
(n=14)

Mean±SD 29.2±2.7 32.7±2.8 33±1.6 31.7±1.8 <0.001*

P-Value 0.892 0.008* <0.001* <0.001*

*: Statistically significant at p ≤ 0.05

Regarding MRI findings, in group I, there were 
improvements in most of cases from anterior disc 
displacement without reduction (ADDWOR) to anterior 
disc displacement with reduction (ADDWR) or even no 
abnormality detected (NAD) with a significant difference 
after 1 month ( P ˂ 0.001), 3 months (P ˂0.001) and 6 
months (P ˂0.001) of injections. In group II, also there 
were improvements in most of cases from anterior disc 
displacement without reduction (ADDWOR) to anterior 
disc displacement with reduction (ADDWR) or even no 
abnormality detected (NAD)   with a significant difference 
after 1 moth ( P ˂  0.001), 3 months (P ˂ 0.001) and 6 months 
(P ˂0.001) of injections. While when comparing group I 
and II together, there was no statistical difference after 1 
month (P= 0.326), but there was a statistical differences 
after 3 months (P= 0.018) and after 6 months (P= 0.002) of 
injections (Table 3)
Table 3: Magnetic resonance imaging (MRI) findings be-
fore and after intra-articular injection

Pre-injection 1 week 1 months 3 months P-Value

Group I 
(n=14)

ADDWOR 
(n,%)

14(100) 0(0) 0(0) 0(0) <0.001*

NAD (n,%) 0(0) 4(28.6) 8(57.1) 10(71.4)

ADDWR 
(n,%)

0(0) 10(71.4) 6(42.9) 4(28.6)

P-Value <0.001* <0.001* <0.001*

Group II 
(n=14)

ADDWOR 
(n,%)

14(100) 0(0) 0(0) 0(0) <0.001*

NAD (n,%) 0(0) 1(7.1) 2(14.3) 2(14.3)

ADDWR 
(n,%)

0(0) 13(92.9) 12(85.7) 12(85.7)

P-Value 0.326 0.018* 0.002*

*: Statistically significant at p ≤ 0.05

DISCUSSION                                                                

Temporomandibular disorders (TMD) are a significant 
public health problem affecting approximately 5-12% of 
the population, and the second most prevalent musculo-
skeletal condition resulting in pain with disc displacement 
(DD) being a major type of internal derangement, of pa-
tients with symptomatic TMD [14].
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TMDs are associated with joint sounds, restricted mouth 
opening, impairing functional mandibular movements, and 
negatively affecting the patient’s quality of life [15].
Because intra-articular injection has previously been dem-
onstrated to be effective for relieving durable pain in pa-
tients suffering from internal derangement of the TMJ, the 
present study was designed for assessing the effectiveness 
of viscosupplementation for the treatment of anterior disc 
displacement of the Temporomandibular Joint.
Various epidemiologic studies have indicated the preva-
lence of TMD varies substantially, depending on age, gen-
der, population, and method of assessment of TMD. From 
the results of our study, TMDs appearing to be quite com-
mon among young and middle-aged adults, with a peak of 
occurrence between 20 and 40 years of age. This was in 
accordance to a study published [16] supporting our findings 
that adults/elderlies have a higher prevalence of TMJD 
than older patients.

In our study, females were found to have a higher risk of 
TMD than males, yet the results were not significant. This 
might be attributed to behavioral, psychosocial, hormonal, 
and constitutional factors [17]. This was in accordance with 
some studies [18, 19].
Intra-articular injections and arthrocentesis are the current 
minimally invasive techniques used to treat TMJ internal 
derangement that failed to improve following a reason-
able course of non-surgical therapy [20]. Substances ranging 
from steroids to hyaluronic acid have been injected suc-
cessfully into various joints of the body in an attempt to 
provide relief for chronic joint pain [21]. Hyaluronic acid 
(HA) is a non-sulfated glycosaminoglycan, a polysac-
charide, physiologically occurs within the articular carti-
lage and the synovial fluid. HA forms a layer which not 
only covers but also penetrates the articular surfaces. It 
has been proven that HA plays a significant role in the 
nutrition and lubrication of the TMJ articular surfaces [22].

Botulinum toxin is a bacterial metalloproteinase produced 
by Clostridium botulinum. This neurotoxin specifically 
blocks the release of acetylcholine in the presynaptic mem-
brane of neuromuscular junctions [8]. Botox A is injected 
into masticatory muscles (masseter and temporalis) to 
treat trismus, bruxism, masticatory muscle myalgia, tem-
poromandibular joint disorders or muscle hypertrophy [23].

From the results of our study, HA had improved the pain 
after the intra-articular injection than the pre-injection. 
This improvement was limited in time as joint washing and 
hyaluronic acid infiltration are no longer significant at 1 
and 3 months. This is due to the short term effect of the HA 
injection. This was in accordance with the data published 
by Sikora et al [12]. The study confirmed the short-term ef-
fectiveness of intra-articular administration of hyaluronic 
acid on reducing joint and muscle pain in patients with ar-
ticular disc displacement.

The same results goes for the MIO, this study showed a 
significant increase in MIO measurements between the 
pre-injection and the 1 month post-injection. This was in 
line with another study [24]. However, at 3 months, the max-
imal interincisal opening was decreased again indicating 
the washing away of the HA.
Botulinum toxin has been implemented in the medi-
cal area for several years by weakening or paralyz-
ing certain muscles or by blocking certain nerves 
is intended to restore relief to the pain area [25].
In our study, 14 patients were injected with a combina-
tion of Botox A together with HA. From our results, the 
combination of the two viscosupplementation had im-
proved not only pain but also the maximal interincisal 
opening. Freund et al. in 1999 [31] were the first to report 
preliminary results on the benefits of BTX on pain, func-
tion and mouth opening. Subsequently, these same inves-
tigators, in an expanded sample of 46 patients, demon-
strated that intramuscular injections of Botox A produced 
significant improvements in pain, function and mouth 
opening, reducing the severity of symptoms and improv-
ing the functional abilities of patients with TMDs, and 
that these effects would extend beyond its capacity as a 
muscle relaxant [26]. In accordance to our results, some 
other studies have proved the efficiency of Botox in the 
relief of pain and increasing the mouth opening [27, 28].

CONCLUSION:                                                           
The intra-articular injection of a mixture of Botox A 
and HA proved to be less invasive, less painful, less 
time consuming and showed more patient compli-
ance compared to the injection of HA alone in the man-
agement of TMJ internal derangement with reduction. 
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