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Introduction

The temporomandibular joint (TMJ) and related structures 
are mainly affected in Temporomandibular joint dysfunction 
syndrome (TMD) which is characterized by pain, limited mouth 
opening, deviation of  lower jaw and joint clicking. TMD cases 
which do not respond to conservative therapies are refractory 

cases of  TMD.[1,2] Arthocentesis is a method to remove 
inflammatory mediators from TMJ to improve TMD symptoms.[3] 
Platelet rich plasma (PRP) has potential healing capacity through 
its growth factors which can help in relieving the symptoms 
related to TMD.[4,5] The objective is to study the effectiveness of  
PRP on pain relief, maximum interincisal opening and clicking in 
refractory TMD cases in comparison to arthrocentesis.

Material and Methods

The study was designed on patients reporting to the department 
of  oral and maxillofacial surgery between December 2017 to 
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November 2019. All participants have read and signed informed 
consent form for the study as well as the procedures performed 
on them. The use of  human subjects in this study was reviewed 
and approved by the institutional ethical committee. The study 
comprised of  patients having TMJ pain not responding to 
conservative therapy like analgesic, muscle relaxants, isometric 
jaw exercises, soft diet, heat therapy and occlusal splint therapy. 
The inclusion criteria were patients having TMJ pain during 
function, restricted mouth opening due to TMJ dysfunction 
and with TMJ clicking sounds. Patients with platelet disorder 
or severe anemia, those on antiplatelet or anticoagulant therapy, 
those who have taken NSAID in last one week or undergone 
intraarticular injection during previous 2 months were excluded 
from the study. Out of  68 enrolled patients, 52 patients qualified 
in inclusion criteria which were randomly divided in two groups 
using coin toss method: Group A (test group) consisting of  
26 patients, who underwent intraarticular PRP injection in TMJ 
and Group B (control group) consisting of  26 patients who 
underwent arthrocentesis of  TMJ.

All PRP samples were prepared using aseptic technique; first 
cycle consists of  centrifugation of  citrated 10 ml venous blood 
drawn from the patient at 1800 rpm for 15 min. The second 
cycle consists of  centrifugation of  plasma rich layer harvested 
from 1st centrifuge at 3500 rpm for 10 min to concentrate the 
platelets. The PRP was finally collected in a sterile syringe for 
injection. The preauricular region is then prepared aseptically, a 
line was drawn from the middle of  the tragus to outer canthus. 
Injection site for PRP was marked 10 mm anterior to tragus on 
the line and 2 mm below it. 0.6 ml of  PRP was injected using 
20 gauge needle into the TMJ [Figure 1]. After injection, patient 
was advised to open and close the mouth few times to ensure 
equal distribution of  PRP in the superior joint space of  TMJ. 
For arthrocentesis, two sites of  entry were marked first 10 mm 
anterior to tragus on canthotragal line and 2 mm below it and 
second site of  entry at 20 mm anterior to the tragus and 6 mm 
below the line. Totally, 50–60 ml of  ringer lactate was used 
to perform arthrocentesis [Figure 2]. The same investigator 
performed both the procedures. A soft diet was advised for 

1 week after intraarticular injection or arthrocentesis. Patient 
was advised not to take analgesic or anti‑inflammatory drug to 
evaluate pain relief  from the PRP injection or arthrocentesis.

The assessment of  TMJ pain was done using visual analogue scale 
which marks from 0 to 10 where 0 means no pain and 10 as worst 
imaginable pain. The measurement of  maximum interincisal 
opening (MIO) was done using vernier calliper in millimetres. 
TMJ clicking sound was assessed by placing stethoscope over 
the preauricular region. All assessments were repeated by the 
same investigator at the follow up of  1 week, 1 month, 3 months 
and 6 months after the procedures. Total 8 patients were lost 
to follow up 4 each from both the groups. Finally, 44 patients 
(22 each group) underwent statistical analysis.

Statistical analysis was carried out using standard SPSS software 
version 17. The comparison of  pain intensity, maximum 
interincisal opening and TMJ clicking between the groups was 
done using T test. Repeated Measure ANOVA was used to 
compare the parameters within the groups during different 
time periods. The level of  significance was 0.05 for all statistical 
analysis.

Results

Total 44 patients (22 each group) were analysed after undergoing 
respective interventions and follow up. In present study, 60% of  
the patients were male in whole study population. The patient 
age was ranging from 15 yrs to 54 yrs with average of  patients 
around 30.5 yrs. The patients had symptoms more in left TMJ 
than right side TMJ.

PRP group
Twenty‑two patients treated with intraarticular PRP injection 
were analysed in the test group. The average age of  the patient 
was 32.3 ± 10.4 yrs. The difference in pain (VAS) scores was 
statistically significant between pre‑injection 5.70 ± 1.16 and 6 
months post‑injection 1.00 ± 0.75 at P < 0.05 [Table 1]. Even 

Figure 1: Platelet rich plasma injection in Temporomandibular Joint Figure 2: Arthrocentesis of Temporomandibular Joint
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the differences in Maximum incisal opening was statistically 
significant (P < 0.05) between pre‑injection 33.63 ± 6.68 and 
6 months post‑injection 39.86 ± 2.86 [Table 1]. 22 joints had 
clicking sound which reduced to 6 joints over a period of  
6 months which was statistically significant [Table 1].

Arthrocentesis group
22 patients treated with TMJ arthrocentesis were analysed in the 
control group. The average age of  the patient was 29.00 ± 8.3 yrs. 
The difference in pain (VAS) scores was statistically significant 
between pre‑injection 6.25 ± 1.07 and 6 months post‑injection 
3.17 ± 2.13 [Table 2]. Even the differences in Maximum incisal 
opening was statistically significant between pre‑injection 
30.45 ± 3.50 and 6 months post‑injection 37.59 ± 4.03 [Table 2]. 
22 joints had clicking sound which reduced to 16 joints over a 
period of  6 months which was statistically not significant [Table 2].

Group comparison
There was statistically significant difference with respect to 
improvement in pain intensity (1.00 versus 3.17) between the PRP 
and arthrocentesis groups (p < 0.05) [Table 3]. The difference 
in maximum interincisal opening (39.86 versus 37.59) was also 
statistically significant between the groups at P < 0.05 [Table 3]. 
There was statistically significant difference in TMJ clicking 
between the PRP and arthrocentesis groups (6 versus 16 out of  22) 
at P < 0.05 [Table 3].

Discussion

Temporomandibular joint dysfunction syndrome is a progressive 
disorder which clinically may start with any of  the symptoms 
like pain, reduced maximum interincisal opening or clicking. 

The disease may progress to disc displacement with or without 
reduction and osteoarthritis at a later stage. The progression of  
the disease depends on the condition of  articular disc, retrodiscal 
tissue and muscular disharmony of  mandible elevator and 
depressors especially lateral pterygoid muscle having attachment 
to the articular disc.[1] TMJ pain is a result of  alteration in 
intraarticular pressure of  the joint, changes in the synovial fluid 
or the damage of  the retrodiscal tissue.[6,7] The conservative 
treatment modalities like counseling, hot or cold fomentation, 
isometric exercises, occlusal splint therapy, jaw physiotherapy, 
pharmacotherapy etc., should be considered as a first choice 
therapy in initial stages of  the disease because of  their negligible 
side effects.[8] In advance stages of  the disease, degenerative or 
osteoarthritic changes occur in the joint. Minimally invasive and 
surgical treatment modalities should be considered respectively 
depending upon the stage of  disease progression. It was found 
in several studies that there is higher prevalence of  clinical signs 
in females than males. Female sex can be considered as one of  
the risk factor for development of  TMD.[9] But in this study, male 
patients formed 60% of  the study population.

Arthrocentesis is widely recognized as first line of  minimally 
invasive treatment modalities in refractory cases of  TMD. 
Arthrocentesis is the process of  lavage of  the superior joint space 
of  TMJ usually with ringer lactate to remove the inflammatory 
mediators. It mechanically breaks down the disc adhesions 
within the joint due to hydrostatic pressure created during the 
procedure.[3,10] The pain relief  in arthrocentesis is because of  
removal of  inflammatory mediators of  pain like cytokines and 
interleukins. This pain relief  leads to improvement of  mouth 
opening. Arthrocentesis also breaks adhesions between condylar 
head, mandibular fossa and articular disc which improves 

Table 1: Effects of Platelet Rich Plasma on Temporomandibular Joint symptoms
Parameter Baseline 1 week 1 month 3 month 6 month One way repeated 

Annova (F ratio)
Inference

Pain score (VAS) 5.70±1.16 4.21±1.52 3.18±2.01 1.96±1.73 1.00±0.75 77.24 Statistically significant
Maximal interincisal opening 33.63±6.68 35.45±5.75 37.5±4.03 39.4±2.73 39.86±2.86 19.34 Statistically significant
TMJ clicking 22 21±0.21) 15±0.47 11±0.51 6±0.4 13.92 Statistically significant

Table 2: Effects of Arthrocentesis on Temporomandibular Joint symptoms
Parameters Baseline 1 week 1 month 3 months 6 months One‑way repeated 

Annova (F ratio)
Inference

Pain score (VAS) 6.25±1.07 4.2±0.92 3.16±1.47 3.21±1.92 3.17±2.13 35.35 Statistically significant
Maximal interincisal opening 30.45±3.50 35.22±3.67 37±3.30 37.40±4.00 37.59±4.03 79.72 Statistically significant
TMJ clicking 22 17±0.42 17±0.42 15±0.47 16±0.45 2.06 Statistically not significant

Table 3: Comparison of effects of Platelet Rich Plasma and Arthrocentesis groups on Temporomandibular Joint 
symptoms

Parameters Platelet Rich 
Plasma Group

Arthrocentesis 
Group

t‑test for 2 
independent groups 

P Inference 

Pain score (VAS) 1.00±0.75 3.17±2.13 4.49 0.00005 Statistically significant
Maximal interincisal opening 39.86±2.86 37.59±4.03 2.15 0.05 Statistically significant
TMJ clicking 6±0.4 16±0.45 3.30 0.001 Statistically significant
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clicking.[11] Arthrocentesis removes the catabolic substances 
from the joint preventing further progression of  TMD. The 
intraarticular pain relief  may induce relaxation of  the muscles 
around the joint providing relief  to the muscular pain component 
of  TMD.[12] This study has also shown improvement in TMJ 
pain, maximum interincisal opening and TMJ clicking following 
arthrocentesis.

Intraarticular administration of  drugs like morphine, 
corticosteroids, long acting local anesthetic agents, low or high 
molecular hyaluronic acid have been done in TMD cases with 
different success rates. Different protocols of  drug administration 
have been tried from single to multiple sessions. In one such 
study, out of  six different intraarticular drug administration 
protocols, no statistical difference in treatment outcome variables 
was found.[13] Brennan administered intraarticular morphine 
infusion after arthrocentesis in temporomandibular joint pain 
dysfunction syndrome found that 90% of  the patient had pain 
relief  even after 1 yr. They recommended arthrocentesis as 
effective and minimally invasive technique for TMJ pain relief  
along the use of  morphine for long term pain relief.[11] Hyaluronic 
acid has been compared with PRP in TMJ osteoarthritis in which 
PRP showed better result at long term follow up.[14]

PRP is derived from whole blood by centrifugation to get a 
concentrate of  platelet rich plasma protein layer above the 
red blood cell layer. PRP has almost five times higher platelet 
concentration than whole blood. It provides simple and 
economic way to obtain growth factors. PRP is rich in growth 
factors like platelet derived growth factors, transforming 
growth factors, insulin like growth factors, fibroblast growth 
factors, vascular endothelial growth factors, endostatins, 
platelet factor 4, angiopoietins & thrombosponding etc.[15] 
PRP had been used in different parts of  the body and different 
fields of  medicine and dentistry like orthopaedics, spinal 
infusion, maxillofacial surgery, aesthetic surgery, hair growth 
stimulation etc.[12,16] PRP injection leads to functional recovery 
of  a particular area like TMJ by regenerating the structures. 
PRP also have anabolic effect on synviocytes which leads 
to restoration of  hyaluronic acid levels in the joint thereby 
enhancing cartilage production and joint lubrication.[17] 
The pain reduction after PRP injection is due to release of  
protease activated receptor 4 peptides which has analgesic and 
anti‑inflammatory effect.[17] The PRP injection have dual effect 
of  both simulating the inflammatory response as well as has 
inhibitory effect on excessive inflammation which in‑turn has 
positive effect on tissue healing.[18,19] PRP helps to maintain the 
integrity of  the joint cartilage and enhances articular cartilage 
repair thereby facilitating joint movement.[12]

Moon et al. found statistically significant improvement in TMJ 
pain and maximum incisal opening but the improvement in 
TMJ sounds were not statistically significant when PRP used 
for intraarticular injection.[16] Pihut et al. concluded that patients 
of  temporomandibular joint dysfunction had reduced pain 
intensity after intra‑articular injections of  platelet‑rich plasma 

into the temporomandibular joints.[6] Zhao et al. in meta‑analysis 
found that PRP injections are beneficial in temporomandibular 
osteoarthritis for pain relief  and function improvement of  TMJ. 
It was also concluded that sample size and gender composition 
play important role in determining the efficacy of  PRP.[20] 
Hassan et concluded that on comparing the parameters between 
PRP and Arthrocentesis groups, the difference was statistically 
insignificant. The improvement in pain relief  was better in the 
PRP group but the improvement in TMJ clicking was better in 
arthrocentesis group.[17] Hanci et al. shown that in comparison 
to Arthrocentesis group, the reduction in pain intensity and 
TMJ clicking was statistically significant in the PRP group. But 
the difference in maximum incisal opening between the two 
groups was not statistically significant.[12] Long et al. observed 
that the improvement in maximum interincisal opening and pain 
intensity was better in PRP group when compared to chitosan 
group in patients of  Temporomandibular joint osteoarthritis. 
But the improvement in TMJ sounds was comparable.[21] 
Alafifi et al. concluded that the improvement in TMJ pain was 
similar in both the PRP and arthrocentesis groups. Whereas 
improvement in Maximum mouth opening and clicking was 
better in arthrocentesis group.[22]Rajput et al. suggested that 
improvement in TMJ pain was better in Arthrocentesis group 
whereas the improvement in lateral movement and joint sound 
was better in PRP group.[23]

In present study, there was improvement in all the three 
parameters i.e., pain intensity, TMJ clicking and maximum 
interincisal opening in PRP group which was statistically 
significant. In arthrocentesis group, the improvement in pain 
intensity and maximum interincisal opening was statistically 
significant but TMJ clicking improvement was not statistically 
significant. On comparing PRP and arthrocentesis group, the 
improvement in pain intensity, maximum interincisal opening and 
TMJ clicking of  the PRP group was more than the arthrocentesis 
group which was statistically significant. This study will help 
the primary care physicians to identify the refractory cases of  
temporomandibular joint dysfunction syndrome. Also they can 
help the patients to understand that the refractory TMD can be 
managed with minimal intervention i.e., injection of  Platelet rich 
plasma in temporomandibular joint.

Conclusions

Intraarticular PRP injection is technically more simple and 
effective method of  management of  refractory TMD than 
arthrocentesis. PRP provides better TMJ pain relief  along with 
improved jaw function resulting in increased maximum interincisal 
opening and decreased TMJ clicking than arthrocentesis.

Key Messages
Arthrocentesis and PRP therapy are usually employed in 
management of  temporomandibular joint dysfunction syndrome. 
PRP therapy was found more effective than arthrocentesis in 
relieving refractory TMD symptoms in this study.
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