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Abstract 
Introduction Tempromandibular joint (TMJ) internal derangement (ID) is one of the most common forms of 

temporomandibular disorder (TMD). This term used to denote a mechanical fault in the joint interfering with its 

smooth movement, such as an abnormal positional relationship of the articular disc to the mandibular condyle 

and the articular eminence. Thus, the term has been used synonymously with disc displacement. The disorders 

have been associated with characterisitic clinical findings, including pain, joint sounds, headache, and 

irregular or deviated jaw functions.The aim of the present study was to investigate the effect of botulinum toxin 

type A injection in the lateral pterygoid muscle on temporomandibular joint clicking versus occlusal splint 

therapy and botulinum toxin type A.  Patients & methods: The study enrolled forty patients divided into two 
equal groups. All patients were selected from the outpatient clinic, complaining of a painful TMJ click with 

muscle tenderness, associated with ADDR confirmed by magnetic resonance imaging.  A BTX-A vial was 

diluted with normal saline to a concentration of 10 U per 0.1 mL for injection in a 1-ml insulin syringe. This 

was injected into the ipsilateral LP muscle with the guidance of an electromyogram device.  Hard occlusal 

splint fabricated from transparent acrylic resin. Results: There was no statistically significant difference 

between pain, clicking and MMO in the two groups preoperatively. Group I showed the statistically 

significantly lowest mean pain scores. The mean MMO after 12 months showed statistically significantly higher 

mean value compared to pre-operative measurement in the two groups. Group I showed no clicking while 

Group II showed the highest prevalence of clicking. Conclusion: There was a significant increase in mouth 

opening from the start of treatment and till the end of the follow up period, concerning pain there is decrease in 

VAS values ,and clicking improved postoperatively after  1 week  in the first group while improved after first 

month in the second group, radiographic evaluation show no change in MRI. 
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I. Introduction 
Anterior disc displacement is one of the most common forms of temporomandibular disorder (TMD) [1]. 

The term refers to clinical criteria classifying TMJ disorders but is generally used to denote a mechanical fault 

in the joint interfering with its smooth movement, such as an abnormal positional relationship of the articular 

disc to the mandibular condyle and the articular eminence. Thus, the term has been used synonymously with 

disc displacement [2]. The disorders have been associated with characterisitic clinical findings, including pain, 

joint sounds, headache, and irregular or deviated jaw functions, several attempts to identify the cause of disc 

displacement were reported [3]. The responsibility of the lateral pterygoid muscle (LPM) is one of the widely 

accepted theories since its upper head inserts into the disc, The upper head of the LPM was found to be 

hyperactive in cases of anterior disc displacement (ADD) applying an anteriorly pulling force on the disc, 

Clinical diagnosis of ADD can be challenging, particularly considering the psychosocial factors that can be 

involved in pain disorders. Therefore, MRI of the TMJ has gained an important role in the diagnosis of ADD [4]. 

MRI enables direct visualization of the disc, accurate determination of disc position and morphology and 
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evaluation of condylar motion in a noninvasive manner, Initial treatment should be conservative which includes 

soft diet, behavior modification, non-steroidal anti-inflammatory drugs, muscle relaxants, occlusal splints, and 

physical therapy [5]. Surgery is indicated when noninvasive management has failed to resolve disc displacement 

and significant symptoms persist [6]. The surgical procedures may include disc plication, discectomy or 

eminectomy, Bakke introduced a novel treatment procedure for severe clicking of the temporomandibular joint 
(TMJ) associated with anterior disc displacement (ADD), using injections with botulinum toxin (BTX- A) in the 

lateral pterygoid muscle (LP) [7]. It has been suggested that ADD may be caused, precipitated or maintained by 

LP activity so; the present study evaluated the efficacy of injection of botulinum toxin (Botox) into the lateral 

pterygoid muscle versus oclusal splint therapy as a treatment of anterior disc displacement [8]. 

 

II. Material And Methods 
The study was a randomized clinical trial. Patients who participated in the study were selected from the 

patients attending the outpatient clinic of Oral and maxillofacial surgery Dentistry Department, Faculty of 

Dentistry, Suez Canal University, Egypt. Approval of the Research Ethical Committee of the Faculty of 
Dentistry, Suez Canal University (12/2015) was obtained before starting the study. 

 

2.1. Preoperative evaluation 

Past and present dental history, data were collected in form of chief complaint, included side, duration, 

onset, precipitating, relieving factors, and relation to other activities such as eating, yawing, or shouting [9]. Also 

the presence of parafunction habits such as nail biting clinical examination including intraoral and extraoral 

examination 

Preoperative measurments including maximal mouth opening, pain, clicking sounds, radiographic evaluation 

using MRI and panorama to exclude any other causes of pain [10]. 

 

2.2. Operative procedure 

 Botox, presented as a powder in a transparent glass vial, was used. Each vial contains 100 U of 
Clostridium botulinum type A neurotoxin complex (active ingredient), 0.5 mg of human albumin and 0.9 mg of 

sodium chloride (inactive ingredients) Botox vial was transferred in a small icebox, and kept frozen until time of 

administration [11].The contents of the 100 IU vial were diluted in 1.0 ml sterile, preservative free 0-9% sodium 

chloride solution to give a solution of 10 U/0.1 ml. BOTOX disposable injection needle electrode (37 mm × 

27G)[12]. 

 

2.3. Patients grouping 

Patients were divided randomly into two equal groups (n=20) as follows group I: included (20) patients 

suffering from anterior disc displacement [13]. Each received BOTOX injection into lateral pterygoid muscle 

under EMG- guidance to localize the muscle utilizing monopolar cannulated electrode. Each lateral pterygoid 

muscle received 30U BOTOX. Group II Included (20) patients suffering from anterior disc displacement treated 
by performing occlusal splint,  group III Included (20) patients with anterior disc displacement treated with 

occlusal splint and BOTOX injection into lateral pterygoid muscle lateral pterygoid muscle approached 

intraorally lateral to the maxillary tuberosity halfway between the muscle origin and insertion, with the needle 

just above the maxillary molar. The needle was inserted through the mucosa adjacent to the distal root of the 

maxillary second molar medial to the coronoid process and anterior to the condylar head of the mandible, 

parallel and as close as possible to the buccal alveolar bone.The injection site was located by EMG verifying 

that the maximum level of activity was obtained during contralateral jaw movement against resistance. After 

EMG confirmation was done for needle position aspiration was performed followed by slow injection rate of 30 

U Botox into lateral pterygoid muscle (Fig 1). 

 

 
Fig. (1) Botulinum toxin type A (BTX-A) injection in the lateral 

pterygoid muscle. 
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Group II: Occlusal splint fabrication and botulinum toxin injection 

Injection of botulinum toxin in the lateral pterygoid muscle as group I and fabrication of occlusal splint 

at same visit. The process of occlusal guard fabrication was started with occlusal examinations Self-curing 

transparent acrylic resin was used to fabricate the splint in the form of a flat anterior bite plane with a thickness 
of 2–3 mm, which separated the posterior teeth while allowing contact between the anterior teeth .All splints 

were disinfected and then tried in the patient’s mouth to check retention. Patients were advised to wear the splint 

for 1 year. The patients were instructed to use finger pressure to seat and remove the occlusal guard. All patients 

were examined routinely, 1 or 2 days after guard placement, to ensure proper use of the guard and to ascertain 

possible problems Fig (2). 

 

Fig (2): occlusal splint appliance. 

 

2.4. Post-operative assessment and follow up: 

All patients in group I and II were asked about the presence of any of the following symptoms: 

Difficulty in chewing, yawing, talking, muscle atrophy, facial asymmetry. All patients were recalled for follow 

up at 1week, 1, 3, 6 months and 1 year postoperatively to assess the following: Degree of joint pain using VAS, 

Presence or absence of joint clicking, improvement of mouth opening using callipar, palpation of the TMJ, 

evaluation of joint sounds, MRI images were performed at 6 month after treatment to evaluate disk position. 

Statistical analysis for the results of the present study included comparison of pain VAS score values (mean), 

MMO values (mean) and clicking in three groups over the follow up period.  The data were collected and 

statistically analyzed using statistic program IBM® SPSS® Statistics Version 20 for Windows 

 

III. Results: 
3.1 Pain 

After 1 week, there was no statistically significant difference between Group I and Group II; both 

showed the statistically significantly highest mean scores. After 1 month, Group I showed the statistically 

significantly lowest mean pain scores After 3 months; there was no statistically significant difference between 

pain scores in the two groups. After 6 months, Group II showed the statistically significantly highest mean pain 

scores. After 12 months; there was no statistically significant difference between pain scores in the two groups 

(Fig 3). 

 

 
Fig (3): Line chart representing comparison between mean pain scores at different time periods in each group 

 

3.2 Maximal mouth opening 

Pre-operatively, there was no statistically significant difference between MMO in the two groups. 

There was no statistically significant difference between Group I and Group II; both showed the statistically 
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significantly lowest mean values. After 1 month, 3 as well as 6 months; there was no statistically significant 

difference between MMO in the two groups. After 12 months, Group I showed the statistically significantly 

lowest mean MMO (Fig 4). 

 

 
Fig (4): Line chart representing comparison between mean MMO at different time periods in each group 

 

3.3 clicking 
Pre-operatively, all cases showed clicking. After 1 week, there was a statistically significant 

difference between the two groups. Group I showed no clicking. Group II showed the highest prevalence of 

clicking. After 1 month, 3, 6 as well as 12 months; there was a statistically significant difference between the 

two groups. Group II showed the highest prevalence of clicking (Fig 5). 

 

 
Fig (5): Line chart representing prevalence of clicking at different follow up times 

 

IV. Discussion 
Internal Derangement (ID) is one of the frequently diagnosed Temporomandibular Disorders (TMD) 

[1]. The main goal of ADD treatment is to alleviate pain, eliminate TMJ dysfunction and improve quality of life  

[2]. Botulinum toxin considered as a valuable treatment option because of its role in reduction of muscle 

hyperactivity especially when the muscular element is the main cause [3]. On comparing VAS subjective pain 

scores pretreatment and post-treatment in Botox group there was decrease in pain from the first week [4]. There 

was no statistically significant change in mean pain scores from 1 to 3, 3 to 6 as well as from 6 months to 12 

months [5]. The mean pain scores after 12 months showed statistically significant [6]. These results was consistent 

with the finding of Von Lindren
 
et al., 2001 evaluated the effect of botulinum toxin injections on reducing the 

maxillofacial muscle pain associated with TMJ dysfunction., localized pain was recovered in 80% of patients 

and remained in about half of the patients for 3 months after injection  [7]. 
Moreover, Arezzo, 2002 had discussed the possible mechanisms for the effect of Botox on pain  [8]. He 

discussed five mechanisms through which Botox might have impact on pain [9]. First, the effect on muscle pain 

itself via changes in the sensitivity and response patterns Second, diminishing the activity in the    motor 

neurons and. Third, the alterations in autonomic function through cholinergic control of vascular and autonomic 

functions [10]. Fourth including neuroplastic changes in the processing of afferent somatosensory activity at 

multiple levels of the neuroaxis. Fifth direct non- cholinergic effects on pain afferents [11]. 

They observed that toxin injection eliminated the click sound in 10 joints during the first week and in 

one joint after a week
 [12]

. During three to four following months, recurrence of click sound was reported in only 

one joint [5]. 

However, the use of splint improvement occurred only in 9 cases at the first week and there was slow 

improvement in 11 cases all over the observation period [13]. That was in agreement with Murakami et al., 2008
 

who advocated the use of splint therapy as a primary treatment modality and indicated that an early start of 

splint treatment had a positive influence on treatment outcome for ADD [13]. 
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The presents results showed  that BTX-A injection and occlusal splint were both effective in treating 

TMJ pain and dysfunction as there were  no significant statistical differences could be demonstrated between 

both techniques when compared with relation to improvement in pain, MMO and function postoperatively. 

Local adverse reactions to BTX-A occur following migration of the toxin into adjacent muscles. 

Therefore, clinical expertise and EMG guidance was essential to define the proper insertion site of injection 
leading to optimal muscle targeting.The therapeutic dose of BTX-A has a wide range Michaels et al., 2012 

researched adverse events associated with therapeutic use of BTX-A in maxillofacial and cervical conditions. 

The present observasions regarding doses of BTX-A injection into lateral pterygoid muscle were in agreement 

with Bakke et al (2005) [5] who stated that 30 to 35 U BOTOX was a reasonable therapeutic dose for lateral 

perygoid muscle injection. However, Jost et al., 2003stated that lateral pterygoid muscle should receive 50 U 

Botox and the same doses apply for the masseter muscle.As the LPM lies deep in the vicinity of maxillary artery 

and pterygoid venous plexus and due to its small size, EMG was used for guidance during the injection of BTX. 

Differentiation between the lower and upper head of LPM during injection wasn’t essential as its small size 

secure diffusion of solution throughout the whole muscle fiber. Regarding the complication related to BTX-A 

injection which developed in 1 subject in Botox group in the form of deviation of opening to the injected side 

and disappeared within one month.Regarding MRI evaluation, all TMJs showed persistent postoperative ADD 

with reduction in spite of disappearance of clinical signs and symptoms that is in accordance with Kaneyama et 

al., 2007 [14].study where they found ADD in MRI in 35% of asymptomatic volunteers. It is obvious that relief 

of symptoms was not correlated with improvement of the disk position. 

 

V. Conclusion 
BTX-A injection of LPM is a simple non-invasive treatment modality for treatment of ADD in the 

form of pain relive, absence of clicking and improvement of MMO with minimal side effect, Occlusal splint was 

less effective in treatment of clicking, BOTOX alone was more effective than both techniques together. 
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