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ABSTRACT

Aim:  The aim of the study was to evaluate the clinical effect of intra-articular 
injections of platelet rich plasma for management of TMJ internal derangement through 
comparative study with dextrose prolotherapy. Patients and Methods: included 87 
joints in 45 adult patients complaining pain, clicking in the Temporo-mandibular 
joint (internal derangement), pre-operative MRI was done for all patients with further 
clinical, radiographic as well as TMJ examination. Patients were divided into three 
equal groups randomly. Group I: (study group) composed of 15 patients where 1ml 
of platelet rich plasma was injected intra-articular (once)  Group II: (study group) 
composed of 15 patients where 1ml of platelet rich plasma was injected intra-articular 
(twice) with one month interval Group III: (control group) composed of 15 patients 
where dextrose prolotherapy was injected (4 times) at 2 weeks, 4 weeks and 6 weeks 
intervals over a total of 12 weeks. Clinical assessment was done including MIO, pain, 
deviation and clicking. Results: statistically analysis of this study showed that group 
I, III showed the highest MIO values as well as VAS scores in the 3,6 and 12 months, 
however group II showed the lowest MIO in the same follow up period. Conclusions: 
PRP and Prolotherapy are successful techniques for treatment of symptoms related to 
internal derangement of TMJ.

INTRODUCTION

Internal derangement of Temporo-mandibular joint (TMJ) in which 
disc displaced from its normal position with mandibular condyle and 
articular portion of temporal bone (1).  TMJ internal derangement is 
characterized by intra-articular disc displacement resulting in popping 
or clicking sounds. The displacement of articular disc does not always 
cause a mechanical obstruction. (2) Those conditions may be with or 
without pain. Among causes are trauma, which results in a sudden disc 
displacement, or para functional habits which ends up in increased 
friction, degenerative changes of articular surfaces and gradual 
displacement of the disc (2).

The aim of the present study was to evaluate the clinical effect of 
intra-articular injections of platelet rich plasma for management of 
temporomandibular joint internal derangement through comparative 
study with dextrose prolotherapy.
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PATIENTS AND METHODS

The present study included 87 joints in 45 adult 
patients suffering from internal derangement, 
selected from outpatient clinic, oral and maxillofacial 
surgery department in faculty of dentistry, Suez 
Canal University as well as October 6 university.

Patient’s selection 

Inclusion criteria:

1. Patients were diagnosed with internal derange-
ment both clinically and through magnetic reso-
nance imaging scan (MRI).

2. Experiencing unilateral or bilateral TMJ affection

3. Age (20-50) years.

Exclusion criteria:

1. Patients suffering from haematologic disorders 
(platelet function disorders & anticoagulation 
therapy)

2. Renal and or hepatic insufficiency

3. Patients with prosthetic joint replacement

4. Patients allergic to any components of the in-
jectable solution

I. Patient’s examination 

A- History 

All patients were subjected to prepared medical 
questionnaire relied upon by the American Dental 
Association (ADA) (included in the appendix). 
Medical history was taken from all patients and 
documented in the patient’s own chart. 

Chief complaint & history of chief complaint 
was taken from patient’s own words.

Dental history and history of any surgical 
procedure previously done in the area of interest. 

B- Clinical Examination 

A comprehensive intraoral examination of oral 
structures was carried out in conjugation with the 
dental history 

For the assessment of patients with TMJ ID, all 
patients were undergone;

1. Visual Analogue Scale (VAS):

The degree of pain and tenderness were recorded 
preoperatively and throughout the treatment to 
assess improvement

2. Inter-incisal opening, figure (1a-b):

a- Maximum inter-incisal opening  (AROM) 
Active Range of Motion:

 The incisal opening was recorded in millimeters 
from upper and lower central incisors by asking 
the patients to open their mouth fully unassisted.

b- Assisted inter-incisal opening  (PROM) 
Passive Range of Motion:

 The patients were asked to open to the point 
at which experienced pain by assisting their 
opening, then it was measured from the edges 
of upper and lower central incisors.

 The measurements were always taken in the 
same point each visit for every patient from the 
same central incisor.



37V O L .  2    •    N O .  1

Management of Temporomandibular Joint Internal Derangement

3. Deviation on opening:

By observing the opening pattern for deviation, 
the mandible often deviates toward the affected side 
during opening due to muscles spasm or displaced 
disc.

4. Muscles examination:

The masticatory muscles were examined by 
palpation to determine the presence of tenderness 
or pain

a- Temporalis muscles  anterior, middle and 
posterior portion of the muscles were palpated 
during clenching

b- Masseter muscles  the muscles were palpated 
from origin to insertion when patients jaw was 
forcibly closed.

c- Lateral pterygoid muscles  the muscles were 
palpated medial to coronoid process and lateral 
to maxillary tuberosity. 

5. TMJ examination:

The TMJ was examined by palpation through 
pre-auricular approach and the following were 
recorded:

a- Presence of tenderness or pain

b- Translation of disc during different mandibular 
movement

c- Joints sounds  presence or absence of clicking 
and weather it was:

i- Left, right or bilateral

ii- Painful / painless

iii- Consistent / intermittent

Fig. (1) a- Clinical photograph showing preoperative clinical 
assessment of TMJ , PROM in case no 1 group 3, 33 
mm, b- clinical photograph showing preoperative 
clinical assessment of TMJ, AROM in case no 1 group 
3 , 36 mm

C- Radiographic Examination: 

Radiographic examination, including: - preoper-
ative magnetic resonance imaging (MRI) was done 
for all patients in open and closed mouth position 
and interpretation was done:

A-  Normal: the disc location was normal in open 
and closed mouth positions.

B-  Displacement of disc with reduction: disc was 
displaced anteriorly in closed mouth position 
and in normal relation with condyle in open 
mouth position, figure (2,3a).

C-  Displacement of disc without reduction: disc 
was displaced anteriorly in both closed and 
open mouth positions, figure (3b).

Fig. (2) Preoperative T1 MRI, sagittal view showing anterior 
displacement of the disc with reduction 
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Fig. (3a-b): a- Preoperative T1 magnetic resonance imaging, 
sagittal view showing anterior disc displacement with 
reduction in right side. b- Anterior displacement of the 
disc without reduction in left side of same patient

II. Study design 

Study were divided into three equal groups:  

Group I: (study group) Composed of 15 
patients where 1ml of platelet rich plasma was 
injected intra-articular (once)  

Group II: (study group) Composed of 15 
patients where 1ml of platelet rich plasma was 
injected intra-articular (twice) with one-month 
interval 

Group III: (control group) Composed of 15 
patients where dextrose prolotherapy was injected 
(4 times) at 2 weeks, 4 weeks and 6 weeks intervals 
over a total of 12 weeks.  

Patient preparation : 

Before administering injection, the skin over the 
target area is cleansed with appropriate antiseptic, 
draping around areas of injection with sterilized 
towels. Target areas marked with a washable felt-tip 
pen. Figure (4)  

Group I: (study group) Platelet rich plasma  
(PRP): Composed of 15 patients where 1ml of 
platelet rich plasma was injected intra-articular 
(once).  

PRP preparation: 

 Set was prepared for PRP collection, figure (5). 
10 ml blood collected and centrifuged for 6 min at 
1500 rpm. 

3 layers were obtained: the yellow top layer 
containing PPP; a pink middle layer containing PRP 
a red bottom layer containing red blood cells  . The 
middle plasma layer (PRP) was the interest layer, 
Figure (7a-b). 

Fig. (4) Showing draping around areas of injection with 
sterilized towels and target areas marked with a 
washable felt-tip pen  

Fig. (5) Photograph showing prepared set for PRP collection 

Fig. (6) PRP was taken from the antecubital vein in case no 1 
group 1
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Fig. (7) a- clinical photograph showing blood centrifuge used 
for PRP formation, b- the collected PRP in the PRP 
citrated collector tube 

PRP was then injected intra-articular, figure (8). 

Group II: (study group) Platelet rich plasma  
(PRP) : 

Composed of 15 patients where 1ml of platelet 
rich plasma was injected intra-articular (twice) at 1 
month interval, figure (9).

Fig. (8) Showing PRP in-
jected intra-articular in case 
no 1 group I

Fig. (9) Showing PRP inject-
ed intra-articular in case no 1 
group II 

Group III: (control group) Prolotherapy technique:  

Composed of 15 patients where dextrose 
prolotherapy was injected (4 times) at 2 weeks,  
4 weeks and  6 weeks  intervals  over a total of  
12 weeks. This consists of 1.5 ml from 25% dextrose 
and 1.5 ml from 2% lidocaine into a 3-mL syringe 
for each TMJ. 

The result is a dextrose 12.5%, figure (10) .

Fig. (10) Showing set was prepared for prolotherapy injection 

A. Patient Posture and Head Position: The 
patient was preferably positioned supine or 
reclined.

B. Pre-injection Procedure and Selection of 
Injection Tools: 12.5% Dextrose which is the 
most commonly used prolotherapy solution, 
Before administering injection, the skin over 
the target area is cleansed with appropriate 
antiseptic, draping around areas of injection 
with sterilized towels. Then, the target areas 
were palpated and subsequently marked with a 
washable felt-tip pen. Figure (4) 

C. Articular injection approach: The TMJ and 
facial structures are highly sensitive areas hence, 
injections should be atraumatic as possible. 

Injections were made during maximal opening, 
10 mm infront of the ear tragus and below the lateral 
cantho-tragal line by 2mm. Figure (11 a,b)  

Fig. (11) (a) Showing points of needle insertion, case no 1 group II. 
(b)  Showing points of needle insertion, case no 2 group II
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 Anterior displacement of the disc of TMJ is 
the commonest, the first target area was Posterior 
joint space, which was palpated as the depression 
immediately anterior to tragus of ear during 
condylar translation forward and downward when 
patient opened his mouth.  

A bite block was placed intraorally so that 
patient becomes unable to close his mouth during 
the procedure. 

The injection needle directing medially and 
slightly anteriorly. Following aspiration, 1 mL of 
prolotherapy solution is deposited at this site.  

Anterior disc attachment is the second target area, 
Prolotherapy injection solution play role to strength 
the tendinous muscle attachment, figure (12 a). 

This target area was palpated as the depression 
just anterior to condyle during closure. This point 
was marked.

The next target was the tender muscle, by 
clenching teeth, the muscle prominent, and area that 
was most rigid, asked patients to relaxed their jaws 
to inject the final ml. figure (12 b).

Fig. (12) (a) Showing a needle was inserted in the second target 
area, the anterior disc attachment, case no 2 group 
III. (b) Clinical photograph showing masseter muscle 
injection as the  third target area in case no 2 group III.

 The same procedure was repeated on opposite 
joint if it was affected, figure (13). 

Fig. (13) Clinical photograph showing injection of the opposite 
side of  case no 3 group III 

D. Injection Frequency Protocol: repeated 
the procedure two times, at one-month interval.  
At each appointment, the joints were palpated 
for noise and pain, the affected muscles for pain. 
The range of jaw motion also was measured inter-
incisally.

III- Postoperative clinical assessment included:

Subjective evaluation : 

1. Visual Analogue Scale (pain – tenderness – 
chewing). Figure (14)  

Fig. (14) Showing numeric pain rating scale, visual analogue 
scale (VAS) 

Objective evaluation: 

1. Interincisal opening / PROM/AROM (passive/
active range of motion). Figure (15a-b) 

2. Mandibular deviation.  

3. Presence or absence of clicking
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Fig. (15) a- Clinical photograph showing prost-operative 
clinical assessment of TMJ , PROM in case no 1 
group 3, 38 mm, b- Clinical photograph showing post-
operative clinical assessment of TMJ , AROM in case 
no 1 group 3, 40 mm

- Data was tabulated and statistically analyzed. 

Statistical Analysis 

Kolmogorov-Smirnov and Shapiro-Wilk tests 
were used to check the normality.   

Repeated measures ANOVA test was used for 
parametric data, to compare between the three 
groups as well to study the changes by time within 
each group. Tukey’s post-hoc test was used for pair-
wise comparisons when ANOVA test is significant.  

For non-parametric data, Kruskal-Wallis test 
was used to compare between the three groups. 
Friedman’s test was used to study the changes after 
treatment in each group. Dunn’s test was used for 
pair-wise comparisons. 

Qualitative data were presented as frequencies 
and percentages. Fisher’s Exact test was used to 
compare between the three groups. 

Friedman’s test followed by Dunn’s test was 
done to measures the changes that occurs by times 
in qualitative data. 

Results : follow up

Follow up was done for 12 months at the 
following intervals (1, 3, 6 and 12 months) from the 
last injection. 

Base line characteristics 

There was no difference between difference 
between different base line characteristics (Age, 
gender, affected TMJ as well as disk displacement) 
in the three groups.   

Maximum Inter-incisal Opening (MIO), Assisted 
Inter-incisal Opening (AIO) showed parametric 
distribution 

A. Maximum Inter-incisal Opening (MIO) 

1. Comparison between the three groups 

Pre-operatively, Group II showed the highest 
mean MIO. Group III showed statistically 
significantly lower mean value. Group I showed the 
lowest mean MIO. 

After 1 month, no difference between MIO in 
three groups. 

After 3, 6 as well as 12 months, there was no 
significant difference between Group I and Group 
III; both showed highest mean MIO values. Group 
II showed the lowest mean MIO , figure (16). 

Fig. (16) Bar chart representing comparison between mean MIO 
in the three groups
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2. Changes after treatment within each group 

In Group I as well as Group III; there was an 
increase in MIO after 1 month. There was no change 
in mean MIO from 1 to 3, 3 to 6 as well as from 
6 to 12 months. The mean MIO after 12 months 
showed statistically significantly higher mean value 
compared to pre-operative. 

While in Group II; decrease in mean MIO 
after 1 month as well as from 1 to 3 months.  No 
change in mean MIO from 3 to 6 as well as from 
6 months to 12 months. The mean MIO after 12 
months showed lower mean value compared to pre-
operative measurement, table (1). 

Table (1): The mean, standard deviation (SD) 
values and results of repeated measures ANOVA test 
for comparison between MIO (mm) at different time 
periods within each group 

Time 
Group I Group II Group III 

Mean SD Mean SD Mean SD 

Pre-
operative 34.67 1.6 41.33 2.50 37.00  3.64 

1 month 39.60  2.2 38.07 2.22 40.73 4.32 

3 months 39.87 2.6 35.93 2.74 41.73 4.45 

6 months 38.93 2.1 34.00 1.85 40.00 4.94 

12 months 38.80 2.0 33.73 1.49 39.47 4.61 

P-value <0.001* <0.001* <0.001* 

*: Significant at P ≤ 0.05, Different superscripts in the 
same column are statistically significantly different 

Fig. (17) Line chart representing comparison between mean 
MIO at different time periods in each group

 B. Assisted Inter-incisal Opening (AIO) 
Pre-operatively, Group II showed the highest 

mean AIO. Group III showed lower mean value. 
Group I showed the statistically significantly lowest 
mean AIO. 

After 1 month, no difference between AIO in 
the three groups. 

After 3, 6 as well as 12 months, no difference be-
tween Group I and III; both showed the highest mean 
AIO values. Group II showed the lowest mean AIO

Fig. (18) Bar chart representing comparison between mean AIO 
in the three groups



43V O L .  2    •    N O .  1

Management of Temporomandibular Joint Internal Derangement

C. Pain (VAS scores)

1. Comparison between the three groups 

Pre-operatively, after 1 month as well as after 
3 months; no difference between VAS scores in the 
three groups. 

After 6 as well as 12 months, no difference 
between Group I and III; both showed the highest 
mean VAS scores. Group II showed the lowest 
mean VAS scores. 

Fig. (19) Bar chart representing comparison between mean VAS 
scores in the three groups

D. Deviation Comparison between the three groups 

Pre-operatively, all cases showed deviation. 

After 1 month, difference between the three 
groups. Group II showed the highest prevalence 
of deviation followed by Group III while Group I 
showed the lowest prevalence of deviation. 

After 3 months, no difference between preva-
lence of deviation in the three groups. 

After 6 months, difference between the three 
groups. Group III showed the highest prevalence 
of deviation followed by Group I while Group II 
showed no deviation. 

After 12 months, there was a difference between 
the three groups. Group I showed the highest 
prevalence of deviation followed by Group III while 
Group II showed no deviation.

Fig. (20) Bar chart representing prevalence of deviation in the 
three groups

E. Clicking Comparison between the three groups

Through all follow up periods, no difference 
between the three groups. 

DISCUSSION

PRP injection is considered a minimally inva-
sive surgical technique, no complications with PRP 
injection, also could be done in outpatient clinic. It 
has lower in various side effects in comparison to 
with NSAID and TMJ arthrocentesis (3,4). 

The purpose of the current study was designed 
to evaluate the clinical effect of intra-articular 
injections of PRP for management of internal 
derangement of TMJ through comparative study 
with dextrose prolotherapy. 

On the current study, in Group I as well as Group 
III; there was an increase in MIO after 1 month. no 
change in mean MIO from 1 to 3, 3 to 6 as well 
as from 6 months to 12 months. The mean MIO 
after 12 months showed statistically significantly 
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higher mean value compared to pre-operative 
measurement. 

These findings were in agreement with a 
retrospective analysis of patients who received 
dextrose prolotherapy to TMJ. Improvements in 
their pain, crunching, and stiffness levels since the 
last treatment session (5). 

This was in agreement with study done in 
2015 by Hanci et al (4), on their clinical study on 
20 patients for a total of 32 joints with reducible 
anterior disc displacement , as confirmed by (MRI), 
were divided into two groups.. Their study showed 
that intra-articular PRP injection was more effective 
than arthrocentesis for treatment of anterior disc 
displacement with reduction. 

The outcomes of the current study pain 
intensity showed significant difference among 
each group, in Group I and III; a decrease in VAS 
scores after 1 month as well as from 1 month to 
3 months. The mean VAS scores after 12 months 
showed statistically significantly lower mean score 
compared to pre-operative measurement. This was 
in agreement with study done by Hauser et al, 
who announce in their study that prolotherapy play 
effective role in decreasing pain and relieving as 
well the symptoms(5).

While in Group II; a decrease in mean VAS 
scores after 1 month, from 1 to 3 as well as from 3 
to 6 months.  The mean VAS scores after 12 months 
showed statistically significantly lower mean value 
compared to pre-operative measurement. This was 
in agreement with a study  that showed that PRP 
injection was effective in reducing the VAS scores 
and increased the MIO(7). 

 In another study, that compare the intensity of 
pain following intra-articular PRP injection and 
concluded that PRP injections has a positive impact 
on the reduction of the intensity of pain experienced 

by patients treated for temporomandibular joint 
dysfunction(8).  Although , Machon et al, (5) proved in 
his study that PRP was an effective option for (OA). 

The results of this study was in agreement with 
other researchers who studying PRP treatments 
highlight the efficiency of this method of 
management of musculoarticular disorders and its 
safety as well as the low costs of treatment (10-16).

In the present study, all cases showed deviation 
preoperatively. However, after 1 month, there 
was a difference between the three groups. Group 
II showed the highest prevalence of deviation 
followed by Group III while Group I showed the 
lowest prevalence of deviation. 

After 3 months, the prevalence of deviation 
in the three groups showed no difference. After 
6 months, difference resulted between the three 
groups. Group III showed the highest prevalence 
of deviation followed by group I while group II 
showed no deviation. After 12 months, significant 
difference between the three groups. Group 
I showed the highest prevalence of deviation 
followed by group III while group II showed no 
deviation. In group I; there was a significant change 
in prevalence of deviation by time. There was a 
decrease in prevalence of deviation after 1 month it 
increased and no change from 1 month to 3 months. 
In prevalence of deviation from 3 to 6 as well as 
from 6 months to 12 months.  

In group II; where PRP was injected twice, 
change in prevalence of deviation by time. There 
was a decrease in prevalence of deviation after 1 
month, from 1 to 3 months as well as from 3 to 6 
months. There was no deviation after 6 as well as 
12 months which was in agreement with several 
studies where PRP was injected into the affected 
TMJs mostly 3 at an interval of 3-5 weeks (17-21).
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In the current study, through all follow up periods 
clicking changes by time in all three groups. In 
group I and II; a decrease in prevalence of clicking 
and this was in agreement with many studies that 
showed improvement of clicking after one injection 
of PRP (9,8,22) , however other studies showed less 
improvement who found PRP was effective in 
the improvement of TMJ pain and restricted 
mouth opening , however it wasn’t so effective in 
improving the clicking ( 23,24 ).

In group III; also there was a decrease in 
prevalence of clicking and this was in agreement 
with several studies who conclude that prolotherapy 
was an efficient, simple and conservative method to 
treat Temporo-mandibular disorders such as joint 
pain, sounds, popping and clicking, hypermobility 
and locking(25,26). 

In our study, 1 ml PRP injection once in group 
I and twice in group II at one month interval was 
in agreement with Refai et al, (27) who revealed that 
average volume of joint space was between 1-2 ml 
however, in many other studies PRP treatment was 
inconsistent and varied greatly in the injection doses 
and times including 0.5 ml once (8) , 0.6 ml once (6) 

, 1ml once every 2 weeks twice (9) , 1.5-2 ml once a 
month , twice (28) , 1 ml once every week 3 times (29)  
and 1 ml once a month 4 times (30) but none of them 
provided an explanation regarding their selection 
doses and frequencies.

CONCLUSION AND RECOMMENDATIONS 

PRP and Prolotherapy are successful techniques for 
management of symptoms associated with the internal 
derangement of the TMJ as both techniques showed 
significant improvement in non-assisted mouth open-
ing and significant decrease in pain intensity. 

Double intra-articular injection of PRP did 
not showed any improvement in comparison to 

single injection other than the deviation, however 
no improvement in MIO or pain intensity. Further 
studies, longer observation period and larger 
samples may be needed to determine the validity of 
both techniques among different point of study. 
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