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ABSTRACT

Aim: The aim of the study is to compare the efficacy of platelet-rich plasma (PRP) for the management of internal derangement of
temporomandibular joint (TMJ).

Settings and Design: Thirty-three patients were selected from the pool of patients visiting the department of oral and maxillofacial surgery.
Simple randomization was done.

Subjects and Methods: Patients with anterior disc displacement without reduction (DDWOR) were indicated for arthrocentesis. Group
A patients are treated with PRP, Group B patients with sodium hyaluronate following arthrocentesis, and Group C patients were treated with
arthrocentesis alone. Postoperative pain and maximal incisal opening are the primary outcomes evaluated.

Statistical Analysis Used: The collected data were analyzed with IBM. SPSS statistics software 23.0 version and the one-way ANOVA
with Tukey’s post hoc test were used.

Results: The mean age is 33 years, with female predominance. The statistical significant differences (P < 0.05) in pain and MIO between the
3 groups at the end of 3 week, 4" week, and 3 month postoperatively are seen in PRP group comparative to other groups.
Conclusions: Our study has concluded that the intraarticular injection of PRP is an effective management for anterior DDWOR of TMJ than
intraarticular injection of sodium hyaluronate and arthrocentesis in, reducing the pain and improving the interincisal distance in patients with
DDWOR ,thus providing a rapid recovery and improved quality of life.
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Internal derangement of the temporomandibular joint (TMJ)
is an abnormal relationship of the articular disc to the glenoid
fossa, mandibular condyle, and articular eminence and may
include a deformation, perforation, or displacement of
the disc and/or posterior attachment of the disc.""" Hey" in
1814 had previously used the term “internal derangement”
to describe a localized mechanical fault interfering with
smooth articular function. Internal derangements of the
TM] include disc displacements with reduction (DDWR)
or disc displacement without reduction (DDWOR), often
responsible for joint sounds, pain, and discomfort in the TM]
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area. Displacement of the disc can present displacements
in any direction, but anterior disc displacement is most
common. In nonreducing displacement, the posterior band
was positioned anteriorly to the condyle both with the
mouth closed and opened.” This is important to maintain
the stomatognathic system healthy; any alterations may lead
to temporomandibular disorders (TMD)."!

Disc displacement is the most frequent type of TMDs,
including 41.1% of patients with TMD.>® The common causes
for TMJ ID are trauma and parafunctional habits which lead
to degenerative changes in the articular structures, increased
friction, and gradual disc displacement.>® Chronic pain is
the overwhelming reason for seeking TMD treatment, while
TMD may also be associated with impaired general health,
depression, or other psychological disabilities that affect
the patient’s general well-being,”! which is the leading
cause for the poor quality of life and functional disability in
developing world. The common symptoms are pain in the
preauricular area, limitations in jaw movements and clicking
sound from TM].®I Psychogenic factors have been implicated
but, like trauma, malocclusion, joint laxity, after mandibular
hyperextension resulting from yawning, overextension
during dental treatment, third molar removal, intubation
anesthesia, these are often considered as exacerbating
factors rather than the primary cause of TMDs."!

The management of internal derangement includes
conservative approaches and surgical approaches if the
former fails. The conservative treatment indicated is occlusal
appliance therapy,'” and minimally invasive treatment such
as arthrocentesis of the upper joint space with or without
intraarticular medications such as corticosteroids,'"! sodium
hyaluronate,!? platelet-rich plasma (PRP)P! which has shown
promising results. This study was designed to assess the
clinical outcomes of intraarticular injection of PRP and sodium
hyaluronate following arthrocentesis with arthrocentesis
alone for internal derangement of TM].

Approval for the prospective randomized controlled clinical
trial and clearance was obtained from the Institutional
Ethical committee board. The Institutional Human Ethics
Committee (IHEC) certificate number is as follows: [IHEC/
SDC/MDS/003/02].

Clinical diagnosis of anterior DDWOR of TM] according
to diagnostic criteria for TMDs for clinical and research
application. Radiological diagnosis by magnetic resonance

imaging, mandibular opening with assistance increased
by 3 mm from unassisted opening, with a prior history of
click. Contralateral movements <7 mm and/or uncorrected
deviation to the ipsilateral side on opening, TMJ pain.

The presence of other disorders involving the TMJ
(e.g. degenerative joint disease, or collagen vascular
disease), history of major jaw trauma, dentofacial deformity,
psychiatric illness, chronic headache.

Thirty-three volunteer patients fitting the inclusion criteria
described above were included in the study. The study
participants were from the pool of patients in the department
of oral and maxillofacial surgery. Simple block randomization
was done to generate the sequence. Sequentially numbered,
opaque, sealed envelope method was implemented for
allocation concealment which conceals the sequence until
interventions were assigned.

Group A — Arthrocentesis with intraarticular injection of
PRP

Group B — Arthrocentesis with intraarticular injection of
sodium hyaluronate

Group C — Arthrocentesis.

The patient should be evaluated for tenderness in those
areas in the head and neck accessible to palpation. Areas
of tenderness trigger points and pain referral patterns are
noted. If the splint therapy for 4 weeks failed to alleviate
the symptoms, we proceeded for the minimally invasive
treatment such as arthrocentesis of the TM joint cavity.

Intraarticular injection of PRP was preceded by collection
of 10 ml peripheral blood added with anticoagulant.
Centrifugation parameters were set to Remi 4c operator
instructions. After separation of the erythrocyte mass and the
platelet-poor and PRP layered directly above the erythrocytes,
the PRP was aspirated with caution into a separate syringe.
Calcium chloride as activator is added. Thus, prepared
concentrate was ready for injection into the TMJ.

The patient was seated at a 45° angle, with the head turned
towards the opposite side. The preauricular area was
prepared with 5% povidone-iodine and draped following
strict aseptic measures. Auriculotemporal nerve block was
given through an insertion through the skin just anterior
to the junction of the tragus and the ear lobe. The needle
was advanced behind the posterior aspect of the condyle in
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an anteromedial direction to a depth of 1 cm, and 2 ml of
local anesthetic (2% Lignocaine with 1:200,000 Adrenaline,
Xylocaine) was deposited after aspiration. The external
auditory meatus on the side of the procedure was blocked
with a cotton plug, and markings for needle insertion were
placed using skin marking ink. A canthotragal line was drawn
from the middle of the tragus to the lateral canthus. The
posterior entrance point was located along the canthotragal
line, 10 mm from the middle of the tragus and 2 mm below
the line, and the anterior point of entry was placed 10 mm
farther along the line and 5 mm below, i.e. 21 gauge needle
syringe was inserted into the superior compartment of the
joint using the posterior point as a guide. A second needle (21
gauge, Dispovan, India) was inserted with the anteriorly
marked point as a guide (in the area of the articular eminence)
to establish a free flow of the irrigating solution through
the upper joint compartment. Then, the joint was irrigated
with 100 ml of Ringer’s lactate solution. Finally, before the
anterior needle was removed depending on the group either
1 ml of sodium hyaluronate or 1 ml of autologous PRP, or no
intervention was given in the joint space, following which
the needle was withdrawn. The entry ports were covered
with a sterile dressing for 2 h, and the patient was prescribed
analgesics [Figures 1-5].

Patients were asked to rate their pain on a 10 numbered visual
analog scale (VAS), 0 indicating no pain and 10 severe pain.

Maximal mouth opening was measured between the edges
of the upper and lower central incisors by a millimeter ruler.
Repeat measurements were performed on the 1 week,
2" week, 3" week, 4" week, and 3¢ month postoperatively.

The collected data were analyzed with IBM SPSS (Statistical
Product and Service Solutions), India 23.0 version. To describe
the data, descriptive statistics, frequency analysis, and
percentage analysis were used for categorical variables, and
the mean and standard deviation was used for continuous
variables. To find the significant difference in the multivariate
analysis, the one-way ANOVA with Tukey’s post hoc test was
used. To find the significance in categorical data, Chi-square
test was used. In all the above statistical tools, the probability
value 0.005 is considered as a significant level.

Patients experienced transient facial nerve weakness,
temporary swelling over the TM] for the few hours to the
1%t day following procedures which were 0.66% and 0.99%,
respectively.

Graph 1 depicts the distribution of gender among study
participants in Groups A, B, and C. About 36% of study
participants were male and 64% were female.

Graph 2 depicts the mean age group among Groups A,
B, and C. The mean age of Group A (PRP) is 30.3 years,
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Group B (HA) is 33.1 years, and Group C (control) is
34.6 years.

The differences in pain scores (VAS) between pre and postinjection
were statistically significant (P < 0.005) at 3" week, 4" week,
and 3" month postoperative day (POD) between Group A (PRP),
Group B (HA), and Group C (arthrocentesis). The most intense
distinction was between preinjection (6.73 * 1.01) and
4™ week after injection (0.27 * 0.467), and 3" month after
injection (0.00) was seen in Group A.

Table 1 depicts that mean preinjection and 4" week
postinjection VAS values were statistically significant
(P < 0.005) at postoperative 3 week, 4" week, and
3" month between Group A (PRP), Group B (HA), and Group C
(arthrocentesis).
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Error Bars: 95% CI

Graph 3 depicts the comparison of mean VAS score between
Groups A, B, and C at POD 1 week, 2™ week, 3" week,
4th week, and 3" month. The mean pain scores (VAS) between
pre and postinjection were statistically significant (P < 0.005)
using multivariate analysis the one-way ANOVA with
Tukey’s post hoc test at 3 week, 4" week, and 3 month
postoperative day between Group A (PRP), Group B (HA),
and Group C (arthrocentesis). The most intense distinction
was between preinjection (6.73 = 1.01) and 4 week after
injection (0.27 * 0.467), at 3" month (0.00) was seen in
Group A.

MIO: Mean preinjection and 1-month postinjection MIO values
were statistically significant (P < 0.005) at 3¢ week, 4" week,
and 3" month postoperative day between Group A (PRP),
Group B (HA), and Group C (arthrocentesis). The most intense
distinction was between preinjection (27.91 = 3.14 mm), and
3 month after injection (44.27 + 0.64 mm) was seen in Group A.
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Groups Mean P
Preoperative
Group A 6.73 0.906*
Group B 6.55
Group C 6.64
POD 1t week
Group A 4.91 0.752*
Group B 5.09
Group C 5.27
POD 2" week
Group A 3.36 0.703*
Group B 3.45
Group C 3.64
POD 3 week
Group A 1.27 0.0005**
Group B 3.09
Group C 3.45
POD 4" week
Group A 0.27 0.0005**
Group B 2.18
Group C 2.36
POD 3 month
Group A 0 0.0005**
Group B 0.27
Group C 0.55

POD: Postoperative day. **Highly statistical significance, #Not statistically significant

Groups Mean P
Preoperative
Group A 27.91 0.910*
Group B 21.82
Group C 27.45
POD 1¢t week
Group A 32.21 0.529#
Group B 31.36
Group C 31.27
POD 2" week
Group A 36.45 0.238*
Group B 35.64
Group C 34.64
POD 3" week
Group A 40.55 0.001**
Group B 38.00
Group C 37.36
POD 4t week
Group A 43.36 0.0005**
Group B 39.82
Group C 39.27
POD 3 month
Group A 44.27 0.0005**
Group B 40.55
Group C 39.55

POD: Postoperative day. **Highly statistical significance, *Not statistically significant

Table 2 depicts that mean preinjection and
4™ week postinjection MIO values were statistically
significant (P < 0.005) at postoperative 3¢ week and
4" week between Group A (PRP), Group B (HA), and
Group C (arthrocentesis).

Graph 4 depicts the comparison of MIO score between
Groups A, B, and C at POD 1% week, 2™ week, 3" week,
and 4" week. Mean preinjection and 1-month postinjection
MIO values were statistically significant (P < 0.005)
using multivariate analysis the one-way ANOVA with
Tukey’s post hoc test at 3" week, 4" week, and 3¢ month
postoperative day between Group A (PRP), Group B (HA), and
Group C (arthrocentesis). The most intense distinction was
between preinjection (27.91 * 3.14 mm), and 3" month after
injection (44.27 = 0.64 mm) was seen in Group A.

In symptomatic DDWOR, patients can experience pain and
reduced jaw mobility,"® being the arthrocentesis an effective
treatment option for DDWOR when conservative methods
are no longer efficient." The results of the present study
showed that DDWOR patients who underwent arthrocentesis
had reduction un pain intensity, MIO increased which was
statistically significant at the 3", 4 week, and 3 month
postoperatively (P < 0.0005), which rejected the null
hypothesis.

The reduction of the pain is expected as the irrigation
process, conducted with biocompatible substances, allows
the removal of debris of the joint tissues in degeneration
and eliminates allogeneic substances, mainly inflammatory
mediators."*'® The arthrocentesis is considered to be
effective as the reduction of the levels of these mediators is
achieved with the lavage.'” the proper use of this technique
is highly important to achieve good results.

Despite reducing pain, the arthrocentesis performed under
pressure may also present other benefits to the patient, as it
removes adherences,"® eliminates the negative pressure in
the joint,!"! distends the joint space, recovering the space of
the joint disc and fossa, changes the viscosity of the synovial
liquid, helps in the translation of the joint disc and condyle,*"!
and consequently, enlarges mouth opening.”?"

After arthrocentesis, our PRP group patients experienced
an increase in the maximum mouth opening, from
27.91 = 3.14 mm to 44.27 = 0.64 mm (P < 0.0005) at
3" month postoperative, similar to what has been found in
other studies (from 23.7 = 2.91 mm to 41.05 + 2.91 mm)??
and (from 32.13 = 9.86 mm to 46.6 * 2.56)."%
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Within time, the displaced joint disc becomes significantly
deformed, and the retrodiscal tissue becomes less flexible
and more fibrous, which does not allow it to reposition
itself along the condyle, both in open and closed mouth.!"3!
The change in the position of the disc in DDWOR after
arthrocentesis can be observed in the techniques where
one or two needles were used.’?” However, this is not
necessary to relieve the pain and restore the proper
function of the joint in patients with DDWORP! being
the normalization of the functionality more important
than the re-establishment of the joint anatomy. It was
proposed that lavage and lysis of the upper joint space
would eliminate the vacuum effect and alter the viscosity
of the synovial fluid, thereby aiding translation of the disc
and the condyle.P®!

Intraarticular injection of drugs is an effective way to treat
DDWOR.?"I Studies of TMJ injections have focused on
decreased pain after injection in patients with both pain and
limited mouth opening secondary to inflammatory disorders
of the joint, such as arthritis and capsulitis.1?1°!

PRP is also known as platelet-rich growth factors (GFs),
platelet-rich fibrin (PRF) matrix, PRF, and platelet concentrate.
PRP is a biological product defined as a portion of the plasma
fraction of autologous blood with a platelet concentration
above the baseline (before centrifugation).?”!

PRP is a natural source of signaling molecules, and
upon activation of platelets in PRP, the P-granules are
degranulated and release the GFs and cytokines that will
modify the pericellular microenvironment. Some of the most
important GFs released by platelets in PRP include vascular

endothelial GF, fibroblast GF, platelet-derived GF, epidermal
GF, hepatocyte GF, insulin-like GF 1, 2 (insulin-like growth
factor [IGF]-1, IGF-2), matrix metalloproteinases 2, 9, and
interleukin 8.53%

PRP has recently been used successfully for the treatment
of knee degenerative pathologic disorders because it is
safe and has the potential to reduce pain and improve
function.P" PRP has recently been considered as an ortho
biological adjuvant treatment. It also restores intraarticular
hyaluronic acid, increases glycosaminoglycan chondrocyte
synthesis, balances joint angiogenesis, and provides a
scaffold for stem cell migration. Basic scientific studies
have indicated that PRP stimulates cell proliferation
and the production of cartilage matrix by chondrocytes
and bone marrow-derived mesenchymal stromal cells
and increases the production of hyaluronic acid by
synoviocytes.

It has shown that intraarticular injection of PRP has a
statistically significant reduction in pain intensity and joint
sound and an increase in mouth opening in the study group
when compared with the control group in DDWR patients.=!

The data of our study revealed that intraarticular injection
PRP shows improvement rates in a short time at the
1% postoperative month and was followed by a more gradual
increase in terms of postoperative pain from 6.73 = 1.01 to
0.27 = 0.467 at 4™ week and 0.00 at 3" month. Therefore,
the optimal duration of this therapy is considered to up to
6-12 months. Thus, reinforcing our result, it can relieve the
clinical symptoms in the short term and possibly prevent
TMJ disease progression, especially for DDWOR. Due to the
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fact that PRP is a natural source of autologous GFs, it also
improves cartilage repair in degenerative knee pathologic
disorder.P

HA is a high-molecular-weight glycosaminoglycan
naturally present in synovial fluid and participates in
joint lubrication. Injections of HA have been widely used
in the treatment of TMDs in single-dose or repeated or
associated with other procedures, such as arthrocentesis
or arthroscopy, and several published studies show
positive and encouraging results in improvement of mouth
opening and pain relief."?!

The data of our study revealed that improvement rates
increased in intraarticular injection of sodium hyaluronate
in the 1% postoperative month in terms of postoperative
pain from 6.55 * 1.04 to 0.27 + 0.4 at 3“. Even though
these results show that HA has superior results than
arthrocentesis alone, although not significant when
compared to intraarticular injection of PRP.

The male: female ratio (3.63%:6.93%) of the present study
shows a strong female predominance. This relationship is
expected since it has been shown to be more common in
women than men. The higher occurrence of DDWOR in
women can be explained by gender features such as greater
joint laxity, increased intra-articular pressure, and periodical
hormonal changes.”!

In the present study, transient facial nerve weakness was
encountered in 0.66% and swelling in 0.99% of patients in
the immediate postoperative period. The minimally invasive
character of the arthrocentesis produces less postoperative
morbidity if compared with other surgical techniques for
the TMJ. Transient facial nerve paralysis caused by local
anesthesia and swelling of the preauricular area due to fluid
extravasation may result from arthrocentesis. The literature
has reported some risks, such as: extravasation of liquid to the
surrounding tissue, lesion of the facial nerve, optical lesion,
preauricular hematoma, arteriovenous fistula, trans articular
perforation, intracranial perforation, extradural hematoma,
and intra-articular problems.?°!

After the procedure, the patients were not recommended to
use the occlusal splints or any other treatment during the
follow-up period, so that there would be no interference in
the interpretation of the results.

The limitations of the present study would be lack of
long-term follow-up and larger sample size in patients with
anterior DDWOR.

Management of internal derangement of TMJs has generated
worldwide controversies having arrived with no consensus.
PRP has been used in various fields of modern medicine for
its invaluable regenerative properties, and only a very few
studies have been conducted to assess its role in internal
derangement of TM]J.

Our study has concluded that the intraarticular injection
of PRP is an effective management for anterior DDWOR of
TMJ than intraarticular injection of sodium hyaluronate and
arthrocentesis in, reducing the pain, increasing interincisal
distance, in patients with DDWOR. Thus, these benefits
provide a rapid recovery and improved quality of life.

Within the limitations of our study, the use of PRP in anterior
DDWOR should be evaluated in a larger population with
long-term follow-up for potential benefits considering the
scientific lacunae for the use of PRP in the management of
anterior DDWOR.

The authors certify that they have obtained all appropriate
patient consent forms. In the form, the patient has given
her consent for her images and other clinical information
to be reported in the journal. The patient understands that
his name and initials will not be published and due efforts
will be made to conceal identity, but anonymity cannot be
guaranteed.
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