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ABSTRACT

INTRODUCTION: Temporomandibular joint dysfunction (TMD) is a clinically significant condition which can be a source of acute or
chronic orofacial pain and dysfunction including limitation of mandibular movement. Platelet-rich plasma (PRP) is a blood product that allows
in a simple, low cost, and minimally invasive way to obtain a concentration of many growth factors when activated. Many researchers proved
PRP safety and efficacy in the management of musculo articular disorders.

OBJECTIVES: to evaluate the efficiency of intra-articular PRP injection in comparison with conventional arthrocentesis in the treatment of
TMD.

MATERIALS AND METHODS: Twenty patients suffering from TMD were included in the study diagnosed according to The Research
Diagnostic Criteria for Temporomandibular disorders (RDC/TMD) and divided into two groups as follow; ten patients underwent intra-articular
injections of 2 ml PRP into the temporomandibular joint (TMJ) (study group) and the other ten patients were treated by the conventional
arthrocentesis using Ringer’s solution (control group). The patients were clinically evaluated preoperatively and postoperatively at the intervals
of 1week, 3, and 6 months.

RESULTS: The differences between the two groups in all the measured parameters were statistically insignificant throughout the postoperative
period. But PRP group showed superior result than arthrocentesis group regarding pain and tenderness, and inferior result in clicking.

CONCLUSIONS: PRP injection is a safe and effective method in the treatment of TMDs.
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INTRODUCTION

Temporomandibular joint (TMJ) is a compound joint,
including the temporal bone, mandible, numerous associated
muscles, a specialized fibrous tissue, articular disk, several
ligaments and numerous associated muscles (1).

Temporomandibular joint disorders (TMDs) are a form of
musculoskeletal pain of the TMJ and masticatory muscles of
nonspecific etiology (2). A number of conservative methods
is used in the treatment of TMDs including occlusal splints,
supportive physical therapy procedures, rehabilitation
involving muscular training, and psychological support
(3,4). Intra-articular administration of medications is an
established method of treatment, particularly in orthopedic
and rheumatic disorders associated<with pain, effusion,
inflammation of cartilage, bone and joint capsules as well as
fibrous adhesions. Currently, agents used for intra- articular
injection within the temporomandibular joint region include
hyaluronic acid and steroids (5).

Platelet rich plasma (PRP) first was used in cardiac
surgery by M. Ferrari in 1987(6); then it is being used as a
treatment option for specialties including orthopedics, sports
medicine, dentistry, ophthalmology, otolaryngology,
neurosurgery, and maxillofacial surgery (7). PRP is a natural
concentrate of blood growth factors and is thought to deliver
activated platelets when injected thus may reduce
inflammation, provide pain relief, improve function and
stimulate possible cartilage regeneration at the site of injury
(8,9).

Filardo et al. (10) reported the use of platelet-rich plasma
in the treatment of intra-articular cartilage injuries and knee
inflammations; the treatment was reported to cause rapid
reduction of pain and quick recovery of functional
capability. Studies conducted by Sundman et al. (2)
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demonstrated significant anti-inflammatory properties of
plasma.

Research findings derived from basic and preclinical
studies and from clinical trials collectively suggested that
PRP is a promising treatment for joints disorders and
relieving symptoms owing to its biological properties as it
has an anabolic effect on chondrocytes, Mesenchymal stem
cell andsynoviocytes with resultant increases in cell
proliferation (11,12), cartilaginous extracellular matrix
accumulation, and increase hyaluronic acid secretion (12).
PRP has the potential to inhibit inflammation and alleviate
osteoarthritis symptoms with a clinically acceptable safety
profile (13-15).

Many researchers referred the high efficacy of platelet-
rich plasma in the management of musculo-articular
disorders and its safety to the use of autologous material as
well as the low costs of treatment (10,16,17).

This study was designed to evaluate the clinical efficacy
of platelet rich plasma in the treatment of TMD in
comparison with the conventional arthrocentesis.

MATERIALS AND METHODS

Twenty patients were selected from those attending the
outpatient clinic of Oral and Maxillofacial Surgery
department, Faculty of Dentistry, Alexandria University.
Their age ranged from 25 to 50 years and diagnosis was
made on the basis of Research Diagnostic Criteria for
Temporomandibular Disorders (RDC/TMD).

The ethical clearance was obtained by the ethical
committee before the study began and the selected patients
were informed about the nature of the study and informed
consents were signed.

Before starting any procedure, different conservative
modalities were exhausted first including patient education
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and instructions for habit modification. Patients were
instructed to use soft diet, moist heat application, analgesic
anti-inflammatory drugs and splint therapy. When the
patients showed no response to conservative management
(ma, they were included in the study.

Inclusion criteria of patient selection

e Pain located in the affected TMJ, especially during
opening.

Joint noises.

Limited mouth opening (less than 35 mm).

Impeded lateral movement toward the unaffected side.
Deviation toward the affected side in opening and
protrusion movements.

e Patient who did not respond to conservative management
including splint therapy.

Exclusion criteria included

e Patients suffering from any systemic diseases, platelets
function disorders, fibrinogen deficiency (18).

o Patients with previous TMJ surgery.

e Patients with previous joint fractures, infection.

e Patients receiving anticoagulation treatment or non-
steroidal anti-inflammatory drugs within 48 hours
preoperatively (19), corticosteroid injection at treatment
site within 1 month or systemic use of corticosteroids
within 2 weeks (18).

Patients were divided into 2 groups

* Group I: Contained 10 patients who underwent Injection

of 2 ml PRP (study group).

* Group II: Contained 10 patients who underwent

conventional arthrocentesis (control group).

I.Preoperative phase

1) Clinical diagnosis

1. Patient questionnaire: all details were recorded in a
questionnaire by the examiner including: Chief
complaint, Personal data, past history.

2. Clinical examination: general body examination,
evaluation of mandibular range of motion, presence of
joint sounds, dental evaluation, masticatory muscles
tenderness.

3. Panoramic x-ray was done to exclude dental cause of
pain.

2) Occlusal splint therapy: hard, clear, silicon, full vacuum

splints 2 ml in thickness were constructed for all patients

and each patient was instructed to wear the occlusal splint
during day time and at night during sleep for four weeks.

3) Complete blood picture was done to ensure the counts of

platelets were within normal limits.

I1.Operative phase

In both groups, the same technique of anesthesia was done

after disinfection by Povidone-iodine (Betadine ®, Nile

Company, Cairo, Egypt). Canthotragal line was drawn

(fig.1). Few drops of local anesthesia (Mepivican with

adrenaline, Alexandria Co., Alexandria, Egypt) were

injected subcutaneously to block auriculotemporal nerve.

Study group:

=  PRP was prepared by collecting 10ml blood from the
ulnar vein of the patient in a glass centrifuge tube with
sodium citrate (3.2%) as an anticoagulant under sterile
aseptic condition (20).

®=  The collected blood was mixed with the citrate using
rotational movements; an even number of tubes was
placed in a centrifuge machine.
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®  Centrifugation parameters were set to 3,200 rpm, and the
centrifugation time was 12 minutes. After separation of
the erythrocytes and the platelet poor plasma.

®  PRP was layered directly above the erythrocytes, and
was aspirated with caution into a separate syringe.

= Activation of PRP by adding 0.4ml calcium chloride
(concentration 10%) to 2ml PRP before injection (15).

= The PRP was injected into the upper joint space; the
point of injection was located along the canthotragal line,
10 mm from the middle of the tragus and 2 mm below
the line (fig.2).

Fig;lre (1): Canthal-tragus line and point of injectioﬁ PRP

-
Figure (2): Shéwing PRP injection

Control group:

= 20- Gauge needle was inserted into the superior joint
space at the glenoid fossa

= Approximately 2 ml of Ringer’s lactate solution
(Ringer’s lactate, Egypt Otsuka Company, Cairo, Egypt)
was then injected to distend the superior joint space.

= A second 20-guage needle was inserted into the
distended compartment in the area of articular eminence
to establish a free flow of the solution through the
superior joint space. This needle provides an outflow for
the solution which was collected in a kidney dish (fig.3).

= A total of 100 ml of solution was used to lavage the
superior joint space, during which time the outlet needle
was momentarily blocked with finger pressure 2or 3
times to help distend and break up the joint adhesions.

®  Once the needles were removed, the patient’s jaw was
gently manipulated in the vertical, protrusive and lateral
excursions.
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Figure (3): Showing arthrocentesis procedure

III. The Post-Operative Phase

®  Oral soft diet for 3 days and gradually resume to normal
diet after 3 days.

®  Post-operative analgesic Paracetamol (Paracetamol
500mg tablet, Sedico Company, Giza, Egypt) one tablet
every 8 hrs for 3 days.

= Amoxicillin/clavulanate potassium 1g tablet (Augmentin
1g, GlaxoSmithKline. Cairo, Egypt) one tablet every 12
hrs for 5 days to protect against any possibility of
infection.

®  [ce packs application.

IV. Follow-up Phase

Follow up was done at 1 week, 3 months and 6 month

intervals.

Postoperative evaluation includes the following parameters:

®=  Pain level using Visual analogue scale (VAS 1) from
Zero to ten.

=  Maximum interincisal opening measured by the distance
in millimeters between the incisal edges of the upper and
lower central incisors in vertical direction at maximum
pain free mouth opening by using caliper.

= Range of lateral and protrusive movements measured by
the distance in millimeters between the upper and lower
midlines in horizontal direction on lateral and protrusive
movements by using caliper.

= Presence of joint noise at opening and closing was
evaluated by light bilateral digital palpation during jaw
movement or by stereoscope.

= Presence or absence of joint tenderness on palpation:
recorded as tender or not tender.

STATISTICAL ANALYSIS OF THE DATA
The data were analysed using IBM SPSS software package
version 20.0. quantative data was described using range
Quantitative data were described using range (minimum and
maximum), mean, standard deviation and median and post
hoc ANOVA Friedmana statistical significance test.

RESULTS
The present study has been conducted on twenty patients
selected from those attending the outpatient clinic of the Oral
and maxillofacial Surgery Department, Faculty of Dentistry,
Alexandria University.

Patients were divided into two groups each consisting of
ten patients. Group (I) included ten patients; all patients were
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females, their age ranged from 25 to 50 years (with a mean
of 33.848.05). Group (II) included ten patients; eight
females and two males, their age ranged from 26 to 42 years
(with a mean of 31.7 £+ 5.38).

All patients were evaluated by clinical diagnosis that was
made on the basis of RDC/TMD questionnaire axis I survey.
All patients in both groups were followed up for 6 months.
The duration of the presenting symptoms ranged from 3
months to 10 years.

No major adverse events related to PRP injections or
arthrocentesis were observed during treatment and follow-
up period. For group I Patients presented with mild pain and
swelling at the site of the injection for 2 days after injection
which resolved by itself without any intervention & for
group ILmild swelling and tenderness lasted for one week
and also it resolved by itself. There were no sign of infection
or restriction of the joint movement for both groups.

The statistical analysis of pain intensity (fig.4) (table.1)
data showed significant decrease between the preoperative
pain score comparing with. 1 week, 3 months and 6 months
in group I and group [I'while comparing the two groups there
was no statistically significant difference in the pain
intensity between both groups during intervals period (p >
0.05).

Regarding. the maximum mouth opening, there was a
preoperative limited mouth opening (table.2) but the mouth
opening (MO) improved postoperatively. The maximum
mouth opening scores at 1 week, 3 months, and 6 months are
shown in table (2) (fig.5). The mouth opening increased in
both groups throughout the follow-up periods with no
statistical significant difference (p>0.05).

The lateral movement (towards the unaffected side) was
measured in groups I & II. They were increased in group [ &
group II throughout the follow up periods, but the difference
between the two groups throughout the whole follow-up
period was found to be statistically insignificant (p >0.05).

Regarding protrusive movement, protrusive movement
increased from preoperative to 1 week, 3 months and 6
months postoperative in group I and also in group II but the
difference between the two groups throughout the whole
follow-up period was found to be statistically insignificant
(p >0.05).

Regarding to TMJ clicking in group I Seven of the ten
patients (70%) had detectable joint sounds, this decreased to
five patients out of ten (50%) by the end of the 6 months’
follow-up period. There was no significant difference when
comparing joint sounds all over the follow up period in this
group (p>0.05).

In group (II) eight of the ten patients (80%) had detectable
joint sounds. By the end of the 6 months’ follow-up period,
two patients were still complaining of clicking. There was a
significant difference when comparing preoperative values
with 1 week (p=0.031) follow up period.

Comparing the two groups There was no statistically
significant difference between the two groups regarding
TMJ clicking preoperatively and during the postoperative
follow- up period (p>0.05)

All patients of the group I & II had joint tenderness
preoperatively. Although there was statistically significant
difference between the two groups after 1 week (p<0.05),
there was no statistically significant difference between the
two groups preoperatively and during the follow- up period
at 3 and 6 months (p>0.05)
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Table (1): Comparison between the two study groups according to
ain intensit

preoperative 3 months | 6months

Group I

Min. —

40-100 | 1.0-4.0 | 0.0-2.0 | 0.0-1.0
Max.

Mean +

D 6.90 £1.57 | 2.60+1.11 [0.60 £ 0.66|0.50 = 0.50]

Median 7.0 2.5 0.5 0.5

p1

Group II

Min. —

50-10.0 | 0.0-4.0 | 0.0-4.0
Max.

Mean £

7.10+1.97 {2.50 £1.20{1.10 £ 1.20
SD

Median 7.50 2.5 1.0

|

pl: p value for Wilcoxon signed ranks test between preoperative
and each other periods

p2: p value for Mann Whitney test for comparing between the two
studied groups

*: Statistically significant at p <0.05.

Table (2): Comparison between the two studied groups according
to MIO

3

preoperative months

Group 1

Min. —

Max. 22.0-48.0 | 32.0-50.0

34.0-50.0

Mean

+SD 34.30 + 8.83 [40.50 £8.50

42.80 +8.28

Median 31.0 43.0 50.0

P <0.001" 0.001*

Group I1

Min. —

Max. 10.0-50.0 | 35.0-51.0

37.0-53.0

Mean 3420+
+SD 12.62

Median 33.50 42.50 45.0

4320 £5.87 45.50 £6.24

p1 0.006" 0.003"

P2 0.928 0.696

p1: p value for Wilcoxon signed ranks test between preoperative
and each other periods

p2: p value for Mann Whitney test for comparing between the two
studied groups

*: Statistically significant at p < 0.05
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10 P =0.813
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fig 4: comparison between two groups according to pain
intensity

Figure (4): Comparison between the scores of the two studied
groups-according to pain intensity
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fig 5: comparison between two groups according to maximum
mouth opening
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Figure (5): Comparison between the scores of the two studied
groups according to MIO

DISCUSSION

TMDs are important oral health problems which reduce the
quality of life of its sufferers. TMD comprise a number of
clinical conditions that involve the masticatory musculature
and/or TMJ and associated structures (21). TMD pain is the
most frequently occurring, non-dental, chronic pain
condition in the orofacial area (22).

In this study eighteen patients were females & two
patients were males with age range varied from 25 to 50
years with a mean age range of 33.8+£8.05. In agreement
with many studies which concluded that women had a
significantly higher prevalence of clinical signs (23-25). In
other studies, female sex seemed to be an increased risk
factor for TMD pain (26).

However, there is a difference between these two
methods. The purpose of arthrocentesis is to reduce the
negative pressure in disc through the lavage and wash out
the inflammatory mediators (24,25). On the other hand,
PRP injection focuses on the induction of functional
recovery by means of regenerating weakened tissues (27),
and its anabolic effect on synoviocytes lead to restore HA
levels there by enhancing cartilage protection and joint
lubrication (11-15).

This reduction in pain in group (I) is in agreement with
the results obtained by several authors (9, 14-16, 28-34) who
reported an improvement in the pain levels in their studies
after injection of PRP.

Pain decrease after injection of PRP was shown to be
related to: early release of protease activated receptor 4
peptides from alpha granule in the platelets which has

229



Hassan et al.

analgesic and anti-inflammatory effect lead to early relief of
pain (14,15).

The reduction in pain in group (II) is in agreement with
the results obtained by several authors (24,25,35,36) who
reported an improvement in the pain level post
arthrocentesis in their studies by washing out of
inflammatory mediators by arthrocentesis which had its
effect in pain reduction and increasing range of movement.

The improvement in mandibular movement in group (I)
is in agreement with the results obtained by several authors
(10,15,16,20,33,34,36) who reported an increase in the
measurements of mandibular movements including
maximal interincisal opening, lateral and protrusive
movements in their studies after injection of PRP.

Nitzan et al 1991 (25) reported that arthrocentesis proved
to be highly effective in providing significant improvement
in pain reduction, maximal mouth opening and lateral
movement toward the unaffected side in all patients. They
claimed that physiotherapy following such treatment
produced further improvement which comes in accordance
with the results of group (II). In addition, many authors
reported the improvement of mandibular functions
following arthrocentesis (24-27,34,35).

All patients in both groups had regional (joint and
muscle) tenderness preoperatively which <decreased
gradually along the study period. The results were obtained
in group I as the same results were obtained in the other
studies (15,16,32). The results in group Al are in agreement
with the results obtained by several authors (23-25).

However, many studies showed improvement of clicking
after one injection of PRP (14-16) patients in this study
showed less improvement as in the study of Moon et al.
2014 (35) who found PRP was effective in the treatment of
TMJ pain and restricted mouth opening but it was not
effective in the treatment of clicking.

These finding of group (II) goes in line with the results
obtained by Nitzan et al 1991 (26) who reported that thirteen
of seventeen patients did not have clicking after
arthrocentesis. It was also in agreement with Yoda et al (37)
who found that nine of the twelve joints . showed
improvement in clicking after arthrocentesis

In the present study, when comparing the clinical
outcomes to the preoperative values, both groups showed
improvement in all the measured parameters except clicking
in group (I) showed less improvement. When comparing
between the two groups outcomes, it was found to be
insignificant thus, demonstrating the effectiveness of both
methods in treatment of TMD patients.

CONCLUSIONS

From the results of this study we can conclude that:
Conservative therapy is very important as initial treatment
of TMD, arthrocentesis is recommended as a simple
alternative procedure to more invasive TMJ procedures, and
PRP intra articular injection is safe and useful for treatment
of TMDs.

Further studies are required to confirm the adequate
dosage of PRP and the frequency of the injections required
to achieve long term results and combination between PRP
injection and other modalities.
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