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ABSTRACT

Background: Temporomandibular disc displacement is a widely faced clinical condition and 
the management options are vast with varying difficulty and success rates. This study aims to 
evaluate the use of Botulinum Toxin injection and dextrose prolotherapy for such cases.

Methods: 20 joints were included in this study divided into 2 groups; Group 1 receiving 25% 
3mL Dextrose injection (with local anesthetic and saline solution) into the retrodiscal region while 
group 2 received 35 U Botulinum Toxin – Type A injection in the lateral pterygoid muscle. Pain 
(according to the visual analogue scale), clicking and maximal interincisal opening were assessed 
preoperatively and at 4 months followup.

Results: The results showed no statistically significant differences between the 2 groups. The 
click disappeared in 7/10 joints in group 1 and 9/10 in group 2. The maximal interincisal opening 
was regained and slightly increased in all participants of the study. All patients reported better pain 
scores at the end of the followup period. 

Conclusions: Within the limitations of this study, we conclude that both treatment options 
tested are considered acceptable in the management of TMJ anterior disc displacement with 
reduction. Moreover, the results do not allow recommending one over the other as no statistically 
significant differences were found.  
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INTRODUCTION 

The Temporomandibular joint (TMJ) is consi­
dered the most complex synovial articulation in 
the human body1. The articular disc is a flexible, 
biconcave structure formed of dense connective 

tissue, positioned between the posterior slope of 
the articular tubercle and the antero-medial surface 
of the mandibular condyle. Three distinct regions 
are identifiable in the articular disc; posterior band 
(thickest portion), intermediate band (thinnest part) 
and the anterior band (intermediate thickness) 2-4. 
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A normal disc position is when the posterior 
band of the disc is atop the cranial portion of the 
mandibular condyle at a 12 o’clock position on 
Magnetic resonance images (MRI)1. Nevertheless, 
many studies reveal that this position is not observed 
in around 30% of asymptomatic subjects 5-7 . This 
has made treatment of discal displacement mostly 
dependent on symptoms rather than anatomical disc 
position.  The articular surface of the mandibular 
condyle is related to the intermediate band of the 
disc which receives high compressive forces and the 
position is maintained by intra-articular pressure 6, 7                          

TMJ disc displacement is characterized by the 
abnormal position of the articular disc in relation 
to the mandibular condyle and the mandibular 
fossa2,6,8 anterior and anterior-lateral displacements 
are the most commonly noted. In this case the 
bilaminar zone is pressed against the articular 
surfaces, and the retrodiscal tissues are positioned 
atop the condylar head. This leads to modifications 
in the mechanical properties of the tissues and 
jeopardizes vascular and neural supply and leads to 
pain, clicking and possibly episodes of jaw locking 
9, 10. Disc displacements may be classified as; disc 
displacement with reduction (DDWR) and disc 
displacement without reduction (DDWoR) 11,12. 
In DDWR an articular shift is observed during 
mandibular closing but repositioning occurs during 
opening. Some authors state that DDWR may be the 
earliest stages of DDWoR but it is considered stable 
as long as there are no complaints of locking 12. TMJ 
clicking corresponds to 26.2% of clinical signs of 
TMD and is one of the most common complaints 
of patients 13, 14,15 which when accompanied with 
pain and malfunction necessitate treatment 15. Disc 
dislocation is thought to be caused by the excessive 
pull from the lateral pterygoid muscle which inserts 
at the anterior part of the disc 16, 17.  

DDWR is commonly treated with an intraoral 
occlusal appliance which achieves realignment 

during the night but are reported by the patients to 
cause discomfort and compromise breathing  12, 18, 19. 
Other management options for were researched to 
treat TMJ disc derangement. The use of Botulinum 
Toxin (BTX) injection into the lateral pterygoid 
muscle was based on the hypothesis that the lateral 
pterygoid muscle’s pull causes the disc dislocation. 
Moderate doses of BTX injected into the lateral 
pterygoid with EMG guidance provided relief of 
symptoms such as clicking and joint pain. This 
result proved the lateral pterygoid’s role in DDWR. 
16, 20, 21

Moreover, prolotherapy (proliferation injection 
therapy) was based on initiating a low-grade 
inflammatory process within the joint which attracts 
fibroblasts and so strengthens the attachments of 
tendons and ligaments and so improves disc position. 
It stabilizes the joint, improves the range of motion 
in a hypomobile joint, helps prevent dislocation in a 
hypermobile joint, and relieves pain 22-24. 

This study aims to compare the effects of 
BTX injection and dextrose prolotherapy in the 
management of symptomatic TMJ disc displacement 
with reduction.

PATIENTS AND METHODS

Twenty patients were included in this study ac­
cording to the sample size calculation selected from 
the Oral Surgery clinic at the Faculty of Dentistry, 
Cairo University and the dental clinics at the Na­
tional Research Centre. All patients consented to the 
enrollment in this clinical trial and an ethical ap­
proval was acquired from the Ethical committee at 
Cairo University and complied with the Declaration 
of Helsinki. 

The inclusion criteria were male patients diag­
nosed with TMJ anterior disc displacement with 
reduction (clinically had a painful click and recipro­
cal click) and radiographically by an MRI. Patients 
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with history of previous treatment for TMD, sys­
temic joint issues (such as rheumatoid arthritis) or 
any conditions contraindicating MRI (pacemakers) 
were excluded. 

The patients were randomly divided into two 
groups; Group 1 included 10 patients to receive 
prolotherapy while Group 2 included 10 patients 
to receive BTX injection in the lateral pterygoid 
muscle. 

Preoperative measurements of all patients in-
cluded

Maximal interincisal opening in millimeters 
using a caliber from the between the anterior teeth 
at the maximal unassisted nonpainful opening of the 
patient.  

Assessing the presence or absence of a click 
was done clinically by palpation at the preauricular 
region.

The Visual Analogue scale (VAS) was used to 
assess pain scores.

Group 1 Prolotherapy injection:

The posterior joint space is located by cleansing 
the skin with alcohol immediately anterior to the 
tragus of the ear and palpating the lateral pole of 
the condyle as the patient opens and closes. The 
target is the depth of the depression that forms 
immediately anterior to the tragus of the ear as the 
condyle translates forwards and downwards. This is 
marked with a washable felt-tip pen. A disposable 
bite block is placed between the patient’s anterior 
teeth to keep the patient from closing the condyle 
back into the fossa during injection. The injection 
needle penetrates the skin at the marked point and 
is directed medially and slightly anteriorly to avoid 
penetration into the ear. A negative confirmatory 

aspiration was necessary to ensure safe injection. 

(Figure 1)

1mL of the prepared solution were then injected. 

The intracapsular solution was prepared by drawing 

0.75 mL of 25% dextrose, 0.75mL of saline and 

1.5mL of plain anesthesia into a 3-mL syringe. 

Fig. (1) Identification and insertion of prolotherapy injection 
while a bite block maintains the patient’s mouth open 
to avoid closure and posterior space collapse on the 
needle.

Fig. (2) : Dextrose solution used for prolotherapy.

* Signal Amplifier for BTX-A, manufactured by Barrett Engineering Fortuna, CA 95540. US distributor Allergan, Inc 
Irvine, CA 92612 - USA
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Group 2 Botox injection

Group 2 patients received 35U of Botulinum 
Toxin Type A (Allergan) injected at the insertion of 
the lower head of the lateral Pterygoid muscle under 
audible electromyographic guidance*.

The BTX vial was unpacked and 2 ml saline 
added slowly along the walls of the vial to obtain a 
5 unit/0.1 ml solution. The solution was swirled to 
ensure complete mixing and 0.7 ml of the solution 
containing 35 U was drawn into an insulin syringe. 
The audible Electromyogram device (EMG) was 
used during injection to confirm the needle position 
into the target muscle. Two surface electrodes 
were placed, one on the patient’s cheek and the 
other on the neck near the sternocleidomastoid 
muscle and the EMG needle attached to the insulin 
syringe (Figure 3) The lateral pterygoid muscle was 
approached intraorally from the opposite side and 
advanced lateral to the maxillary tuberosity with 
the needle directed towards the neck of the condyle 
where the lateral pterygoid inserts. Once at the 
needle reached the target position, the patient was 
asked to move his mandible laterally to activate 
the muscle; causing the EMG to produce a distinct 
loud sound. After negative aspiration, the solution 

was injected slowly over a period of 5-10 seconds. 
(Figure 4 )

All patients were recalled weekly during the 
first month then monthly for three more months 
(total followup period of 4 months). The same pre-
operative measurements were repeated at the end of 
the  follow up period. 

Statistical analysis 

The mean and standard deviation values 
were calculated for each group in each test. Data 
were explored for normality using Kolmogorov-
Smirnov and Shapiro-Wilk tests, MIO data showed 
parametric (normal) distribution while Click and 
VAS data showed non-parametric (not-normal) 
distribution.

For parametric data; Independent sample t-test 
was used to compare between two groups in non-
related samples. For non-parametric data; Mann 
Whitney test was used to compare between two 
groups in non-related samples. The significance 
level was set at P ≤ 0.05. Statistical analysis was 
performed with IBM® SPSS® Statistics Version 20 
for Windows.

Fig. (3) : Armamentarium needed for BOTOX injection with 
EMG needle guidance

Fig. (4) : BTX injection at the insertion of the lower head of the 
lateral pterygoid 
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RESULTS 

All 20 patients included in the study completed 
the trial and no dropouts were reported. None of the 
patients showed any adverse reactions or extreme 
side effects after the treatment protocol. 

Clinical assessment of all the joints was 
completed in the 4- month followup time period and 
the same preoperative measurements were recorded 
at the end of the followup.   

Maximal interincisal opening

Statistical analysis of the MIO (maximal 
interincisal opening) measurements showed no 
statistically significant difference between the 2 
groups preoperatively and postoperatively (p=0.301 
and p=0.256 respectively). On the other hand, the 
mean difference between MIO preoperatively and 
postoperatively was 1.5 mm in the BOTOX group 
while it was 2.6 mm in the Dextrose group; with the 
highest increase in maximal interincisal opening (7 
mm increase) was seen in the Dextrose group and 
the lowest increase (0 mm) was seen in the BOTOX 
group (table 1) (figure 5). There was a slight increase 
of MIO by the end of the study period but that was 
statistically insignificant.

Patient Preoperative Postoperative 

1 wk 2 wk 1 mo. 2mo. 3 mo. 4 mo.

1 42 18 25 33 36 36 39

2 42 18 25 33 36 36 39

3 43 25 26 29 34 37 42

4 43 25 26 29 34 37 42

5 37 21 23 27 30 34 37

6 37 21 23 27 30 34 37

7 41 23 25 30 36 39 42

8 41 23 25 30 36 39 42

9 37 21 25 29 32 38 38

10 37 21 25 29 32 38 38

DEXTROSE GROUP

Patient MIO preo
postop
1 wk

2wks 1 month
2 

months
3 

months 
4 

months

1 35 26 30 40 42 42 42

2 41 36 34 38 40 40 39

3 36 30 38 40 45 43 39

4 38 35 33 38 40 41 41

5 38 36 38 38 40 42 41

6 40 35 31 36 36 41 40

7 39 37 37 39 40 43 42

8 42 36 39 40 43 44 40

9 40 38 38 39 40 40 40

10 42 38 38 39 42 42 41

Presence of a click

Regarding the presence of a click; all 10 joints 
in each group had a click preoperatively (incidence 
of 100%). Postoperatively the results were also 
statistically insignificant with a p value of 0.276; but 
it is to be noted that 3 joints had a click at the end 
of the 4-month follow-up period in Group 1 while 
only one joint regained a click in group 2 (figure 6). 

Fig. (5) Bar chart showing the mean maximal interincisal 
opening preoperatively and at the end of the followup 
period
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Pain scores 

The recorded VAS scores preoperatively and 
postoperatively were analyzed. This showed no 
statistically significant difference between both 
groups as well (preoperatively p=0.969 and 
postoperatively p=0.937). the highest mean VAS 
score postoperatively was recorded in the BOTOX 
group (7) while the means in both groups was 3 for 
the BOTOX group and 2.9 in the Dextrose group. 

DISCUSSION 

Temporomandibular disorders are commonly 
faced clinical complaints. Reports of clicking, joint 
pain, malfunction and episodes of jaw locking are 
the main symptoms reported by patients. With the 
rise in stress levels of middle-aged individuals 
nowadays, TMDs are becoming a regular finding. 
The cause of such disorders is still controversial 
with stress, muscle spasm and malocclusion being 
the most agreed on reasons. Non-invasive treatment 
protocols such as BTX and prolotherapy techniques 
have been researched to provide relief of TMD 
symptoms 16, 20, 24, 25. The aim of this study was to 
assess the use of dextrose injection (prolotherapy 
management) versus BTX injection as treatment 
options for cases of DDWR. 

Results of our study show no statistically 
significant differences between the results of the 
two groups: one receiving an intracapsular dextrose 
injection and the other receiving BTX injection in 
the lateral pterygoid muscle. Both groups showed 
clinical and pain score improvements indicating 
that both techniques could be considered successful. 

The use of dextrose solution initiates an 
inflammatory reaction which in turn calls on 
connective tissue and fibroblast growth factors. As 
reported in literature the use of dextrose solutions of 
5-25% has proven efficacy 26 , in this study a 25% 
dextrose solution with local anesthetic and saline 
solution were used to inject into the retrodiscal 
tissue to relieve the pain and improve function.  Our 
results also support the effect of the prolotherapy 
injection in pain relief and improving function. That 
is seen in the disappearance of the click in 7 out of 
the 10 joints in the group. This may be attributed 
to the regeneration of the backward pull of the 
retrodiscal tissue on the disc improving its position 
and correcting the anterior displacement. Moreover, 
the improved pain scores are probably also due to 
the relief of the strain, inflammation and condylar 
trauma on the retrodiscal tissues which are highly 

Fig. (6)  Bar chart showing percentage of clicking joints in 
the 2 groups at the preoperative and postoperative 
assessment timepoints

Fig. (6)  Bar chart showing percentage of clicking joints in the 2 
groups at the preoperative and postoperative assessment 
timepoints
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innervated and vascular. The slight improvement of 
the mean maximal interincisal opening also supports 
the regenerative effect of the dextrose injection by 
improving discal position and reducing pain. This 
leads to an increase in unassisted maximal incisal 
opening. 

On the other hand, BTX injection in the lateral 
pterygoid was reported to improve pain and TMJ 
disc position in cases of DDWR 16, 21, 27, 28. This was 
attributed to the transient chemodenervation and 
reduced function of the lateral pterygoid. without 
any adverse effects. In addition, the BTX-A blocking 
of gamma motor neurons to the muscle spindles in 
the LP may have temporarily changed the kinetic 
information and the feedback to the alpha motor 
neurons as well as modulated arthrokinetic reflexes. 
BTX has been reported to alleviate symptoms of 
DDWR and MRI analysis showed an improved 
discal position at 3 months postoperatively 29, 30. 
This is in accordance with the results with our study 
which showed loss of clicking in all but one of the 
included joints by the 4th month postoperatively. 
This also supports the theory stating the role of the 
anterior pull of the lateral pterygoid muscle on the 
disc displacement. Maximal interincisal opening 
of Group 2 patients was regained at the end of the 
4 month period in accordance with the literature 
stating that the effect of a single Botox injection lasts 
for 3-4 months 16, 20.  Long-term effects of the BTX 
injection needs longer followup periods as some 
research has pointed out anatomical variations after 
long-term followup 31. This may be attributed to the 
denervation effect of the injection which causes a 
lack of function of some muscle fibres which may 
explain long term loss of some muscle fibres.   

Moreover, combining the results of both groups 
(dextrose injection in the retrodiscal tissue), may 
indicate that the disc displacement is attributed to 
multiple factors including the lateral pterygoid’s 
anterior pull and loss of elasticity of the retrodiscal 
tissue. 

The results of this study support the use of both 
technique – retrodiscal dextrose injection and lateral 
pterygoid BTX injection- for the management 
of DDWR cases. Within the limitations of this 
study, the comparison of the techniques does not 
allow recommending one over the other since the 
differences are not significant. Clinically, both 
techniques are chair-side and minimally painful, 
but it should be mentioned that the cost of the 
BTX injection is more than three folds that of the 
dextrose injection. Further studies assessing the 
long term effects and with larger sample sizes are 
recommended. 
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