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ABSTRACT

Objectives: The current study aimed to assess the effect of arthrocentesis followed by injection 
of platelet rich plasma (PRP) versus arthrocentesis in the management of anterior disc displacement 
with reduction (DDWR) disorder. 

Materials and methods:  Seventy-four patients (mean age 29.3 years) with anterior DDWR 
were randomized and divided according to a predetermined eligiblity criteria into two equal 
groups: arthrocentesis (control) and arthrocentesis with PRP injection ( study). For both groups, 
Pain intensity was assessed using visual analogue scale and maximum mouth opening (MMO) 
preoperatively, immediate, 1 week, 1 month, 3 and 6 months postoperatively. Moreover, the disc 
displacement angle was recorded preoperative and after 6 months. 

Results: Pain was significantly reduced in the study group compared to the control group only 
at 1 week, 1 month, 3 and 6 months (p < 0.05). However, there was non significant difference 
among groups regarding MMO at all time intervals or disc position angle after 6 months (p>0.05). 

Conclusions: PRP resulted in pain reduction for most of the period of follow up, with no 
apparent positive effect on MMO or disc position. 

Clinical Relevance: The study evaluates whether the anti-inflammatory and growth stimulation 
effect of PRP is reflected on reduction of pain intensity and disc position in the management of 
patients suffering from DDWR. Clinical trial registration NCT05983653
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joint.
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INTRODUCTION 

Anterior disc displacement with reduction 
(DDWR), is a common tempromandibular disorder 
that induces orofacial pain with 73.2% prevelence in 
females[1]. The patients usually present complaining 
of TMJ sounds and limited  jaw movements. All 
these symptoms are yielded from articular disc 
stretching away from its attachment to the articular 
surfaces. The main goal of the current treatments of 
DDWR is to relieve symptoms of joint discomfort 
and improve the mandibular range of motion.. 
According to TMJ dysfunction degree, several 
treatment protocols were utilized starting from 
medications, splint therapy, physical exercises to 
minimally invasive (arthrocentesis and arthroscopy), 
and open surgical procedures [2-4]. Ideal treatment 
of DDWR is controversial, however, conservative 
and reversible treatments should be attempted first 
before deciding to perform an irreversible surgery if 
deemed essential.

Participants who were refractory to the conser-
vative treatments, minimally invasive techniques 
are widely accepted as first-line treatments [5,6]. 

Arthrocentesis is considered a minimally 
invasive management option for DDWR cases who 
are refractory to the conservative options such as 
medication, soft diet, appliances, and physiotherapy 
as electro/physiotherapy (mega pulse, ultrasound, 
soft laser, and acupuncture) [7]. Recent literature 
indicates that arthrocentesis is a successful option 
for the improvement of DDWR related symptoms. 
It eliminates the inflammatory mediators  which 
assists in the increase of range of motion with 
allivation of pain and other symptoms rather than 
the eliminating the underline cause [8].

Recent clinical trials, that suggested that 
arthrocentesis combined with various therapeutic 
agents like hyaluronic acid, steroids, nsaids, 
have provided superior results, didn’t actually 
prevent the deterioration sequele of internal 
derangement process [9]. PRP comprises various 

concentrated growth factors which assists tissue 
regeneration, induces anti-inflammatory and 
analgesic effect through the whole healing process 
leading to improvement in function [9]. Following 
activation, platelets release active proteins which 
stimulate cellular attraction, neovascularization, 
morphogenesis and fibroblast growth following their 
binding to target cell receptors [10,11]. In the current 
study, the synergistic combination of arthrocentesis 
with PRP is compared to arthrocentesis alone in the 
management of DDWR.

Moreover, PRP is necessary for blood clotting 
and hemostasis, and has an analgesic effect by 
releasing four peptides activated by proteases. On 
injection, the activated platelets release different 
proteins like angiopoietin, endostatin, platelet 
factor 4, and growth factors like platelet-derived 
growth factor (PDGF) and vascular endothelial 
growth factor (VEGF), all of which stimulate cell 
proliferation and stem cell recruitment which are 
essential for healing [12].

TMJ lavage followed by platelet rich plasma 
(PRP) injection was used with variable results. Lit-
erature search have shown encouraging results us-
ing PRP in the management of DDWR disorder [13].

Adding to absence of PRP side effects, it can 
minimize pain and inflammation, enhance joint 
function via stimulation of cartilage matrix repair 
and increase hyaluronic acid synthesis where injury 
occurs [14,15].

PRP was utilized for DDWR management 
in several studies compared to various therapies 
with good results. [16-20] Recently, there has been 
insufficient data to compare different therapies, and 
thus establish priorities for their use. Heterogeneity 
in preparations and agents’ combinations is a 
major limitation in determining treatment efficacy. 
Besides, 

MRI is considered the gold standard imaging tool 
for assessment of soft tissue abnormalities of the 
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TMJ, masticatory muscles as well as determining 
the condyle- disc relationship [21]. It is a non-invasive 
diagnostic method that enables quantitative and 
qualitative assessment of the structures within the 
joint, including relation and position between these 
structures [22].

There is little evidence that arthrocentesis or 
arthrocentesis with PRP injections is better than 
other therapies. Moreover, assessment of disc 
displacement angle was assesed following PRP 
injection in few reports [23, 24] which necessitates 
further research. Therefore, the purpose of the current 
study is to compare arthrocentesis to arthrocentesis 
with PRP injection in the management of DDWR 
and evaluate disc position changes after 6 months 
from the two interventions. 

PATIENTS AND METHODS

Study Design 

The current research was compliant with the 
guidelines of the institutional ethical review board 
that follows declaration of Helsinki guidelines. 
The current randomized control clinical trial 
was conducted in accordance to the CONSORT 
guidelines. Patients with anterior disc displacement 
with reduction who were retrieved from the 
department of Oral and Maxillofacial Surgery, 
Faculty of Dentistry, Cairo University were assessed 
for eligibility. Eligible patients’ age ranged from 18-
44 years. An informed consent was obtained from 
each patient.

Method of collection & Randomization

Seventy-four participants with anterior DDWR  
who were eligible were randomly assigned into 
two equal groups: The control group (n=37) was 
managed via arthrocentesis and the test group 
(n=37) with arthrocentesis followed by PRP 
injection. Before the intervention, the management 
protocol including treatment and postoperative care 
was provided and potential complications were 

discussed with each participant. Patients were also 
informed that they could withdraw anytime from the 
research.  The same operator provided the treatment 
for all patients under local anesthesia.

Online randomizer (www.random.org) was used 
for random patient allocation. A minimum sample of 
seventy-four patients (37 per group) was necessary 
to detect the difference in treating anterior disc 
displacement with reduction using arthrocentesis 
with PRP and arthrocentesis. Chi-square- test was 
used with 95% confidence level and 80% power 
(PASS program, version 23).

Eligibility criteria 

Healthy adults were selected to participate in 
this study according to predefined inclusion criteria 
which is: Wilkes stage II (chronic pain combined 
with average range of motion of anterior DDWR  or 
painful joint noises associated with mouth opening 
and/or closure as evident by the clinical and MRI 
findings of DDWR that didn’t respond to the 
conservative therapy). Patients who had previous 
TMJ surgery, medical history of systematic disease 
or those participating in other studies were excluded.

Preoperative patient assessment

A comprehensive history was obtained followed 
by detailed clinical examination for all patients. It 
included assessment of pain using visual analog 
scale (VAS), presence of joint noise, measurment of 
maximum mouth opening (MMO) in millimeters. 
All preoperative measurements were recorded.  
Preoperative TMJ  (T1 & T2) MRI images, in open 
and closed position were requested for each patient.

Intraoperative procedures

For all patients and along the canthotragal line 
(from the lateral canthus of the eye to the mid-
tragus), two points were marked on the skin surface.
The posterior point was 10 mm from the tragus and 
2 mm below the that line while the anterior one 
was 10 mm from the first point and 10 mm below 



(1180) Mohammad Ibrahim Mahmoud Alhoor, et al.E.D.J. Vol. 71, No. 2

the Canthotragal line. Subcutaneous Infiltration 
anesthesia followed by auriculotemporal nerve 
block was given (Mepecaine L). The pre-auricular 
area was disinfected using 10% Betadine, followed 
by 70% alcohol. 

Patients were instructed to maintain the mouth 
opening during lavage that was assisted by 
placement of bite block. An 18-gauge needle was 
intruded into the superior joint space through the 
posterior inlet point followed by saline injection 
(2ml) to distend the joint space. Rebound pressure 
on the syringe piston and flow back of few saline 
drops were indicators of accurate needle position 
at the entry point. Another 18-gauge needle was 
inserted in the outlet point. Lavage of the superior 
joint space was then performed with 150 ml saline 
to establish a steady solution flow, through which 
the patient was instructed to move the mandible 
(opening, protrusive, and lateral movements) to 
facilitate the free flow.

For the study group, 10 mm of autologous venous 
blood was aspirated from the median cubital vein. 
The blood was then drawn into glass tubes containing 
3.2% sodium citrate (anticoagulant agent). Finally, 
the tubes were placed inside the centrifuge device 
(China, model 80-1). Centrifugation was set to 1000 
RPM for 10 minutes. One ml of the yielded PRP 
was injected following arthrocentesis after removal 
of the outlet needle. [25] (Fig 1)

Post-operative care & instructions

Each patient was instructed to follow a soft diet 
for two weeks. For increasing the mouth opening, 
patients were instructed to do physical exercises 
(tongue up, side-to-side movement, and manual 
stretch). Clindam300 mg and Brufen 400mg 
capsules were prescribed every 8 hours for five 
days.

VAS and MMO were recorded immediate, 1 
week,1 month and 6 months postoperative and 

Fig. (1): A clinical photograph showing: 
A: Red line: cantho-tragal line, (A: 
posterior inlet point, B: anterior 
outlet points), B: Free flow of the 
washing solution is established, C: 
aspiration of PRP, D: Injection of 
PRP.

* Mepecaine L: 2% with Levonordefrin 1:20000
** Betadine povidine-iodine USP Nile Pharmaceuticals Co., Cairo, Egypt. 
*** Clindamycin, as hydrochloride, Sigma, Egypt
**** Ibuprofen, Abott, Egypt 
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documented for later analysis. MRI was ordered 
at 6 months to detect the disc position angle for 
comparison with the preoperative one. (Fig 2) All 
data was documented by another author who was 
blinded to the assigned group.

Statistical analysis 

All patients’ data were emported into soft Excel 
(Microsoft Corp., Redmond, Wash.), then exported 
to IBM SPSS software package version 20.0. 
(Armonk, NY: IBM Corp) for statistical analysis. 
Final data were represented as percent, mean, 
range, median (IQR) and  standard deviation. Chi-
square test and Mann Whitney test were utilized 
to compare results between the studied groups. 
Wilcoxon signed ranks test was utilized to compare 
data within the same group. To assess the normality 
of the continuous variables, Kolmogorov-Smirnov 
test was used. An alpha level was set to 5% with a 
95% significance level and a beta error accepted up 
to 20% with 80% power of study.

RESULTS

The current study involved seventy-four 
participants (70 females & 4 males) with DDWR. 
Age of those patients ranged from 18-44 years ( 
mean age is 29.3 years).

Patients of study group (2 males and 35 females) 
were managed with arthrocentesis with PRP 
injection while control group patients (2 males and 
35 females) were managed with arthrocentesis. 
There was non significant difference among the 
studied groups regarding patient’s Age “years”, 
Gender, and Site (P>0.05). Table 1

Pain (VAS score):

There was a statistically significant reduction in 
pain in the two groups from the 1st day (p<0.05), 
also there was a statistically significant reduction 
in pain in arthrocentesis with PRP group than the 
cony group at 1 week,1 month, 3 and 6 months, with 
p-value (p<0.05). Table 2 

Maximum mouth opening (MMO)

There was non- significant difference among 
groups regarding MMO at 1 day, 1 week, 1 month, 
3 and 6 months, with p-value (p<0.05).  However, 
there was a statistically significant increase in mean 
of MMO for the arthrocentesis with PRP group at 
all time intervals from day one till the end of follow 
up period (p<0.001).  Table 3

Few complications like peri-auricular tissue 
swelling were evident and was treated with an ice-
pack and antibiotic prescription. Temporary facial 

Fig. (2): MRI image of the joint reveals disc displacement with reduction (A) Anterior disc displacement on mouth closure, (B) The 
disc is reduced to the normal positionon mouth opening, (C) In closed mouth position: Line A: From the superior margin 
of external auditory meatus to the articular eminence crest, line B: Posterior edge of the articular disc. The angle of disc 
displacement was measured between a line passing through the intersection of lines ‘A’ and ‘B’ and a line that corresponds 
to long axis of the condylar head [26].
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TABLE (1) Patients’ demographic data.   

Demographic data Arthrocentesis with 
PRP Group (n=37)

Arthrocentesis without 
PRP Group (n=37)

Test value p-value Sig.

Age “years”

Mean±SD 29.30±6.86 26.95±5.97 2.475 0.120 NS

Range 18-44 19-42

Gender

Female 35 (94.6%) 35 (94.6%) 0.000 1.000 NS

Male 2 (5.4%) 2 (5.4%)

Site

Left 13 (35.1%) 23 (62.2%) 4.409 0.082 NS

Right 24 (64.9%) 14 (37.8%)

Using: t-Independent Sample t-test for Mean±SD;

Using: x2: Chi-square test for Number (%) or Fisher’s exact test, when appropriate. NS: Non-significant; S: Significant; HS: 
Highly significant

TABLE (2) A comparison of pain score ( VAS)  among groups at all time intervals 

Pain Arthrocentesis with 
PRP Group (n=37)

Arthrocentesis without 
PRP Group (n=37)

Test value p-value Sig.

At 1 day
Mean±SD 8.00±1.20 8.03±1.04 0.011 0.918 NS

Median (IQR) 8 (7-9) 8 (7-9)
Range 5-10 6-10

At 1 week
Mean±SD 2.27±1.37 4.03±1.28 32.556 0.001 HS

Median (IQR) 2 (1-3) 4 (3-5)
Range 0-6 2-8

At 1 month
Mean±SD 0.81±1.41 2.43±0.83 36.201 0.001 HS

Median (IQR) 0 (0-1) 2 (2-3)
Range 0-5 1-5

At 3 months
Mean±SD 0.76±1.32 2.19±0.66 34.822 0.001 HS

Median (IQR) 0 (0-1) 2 (2-3)
Range 0-5 1-3

At 6 months
Mean±SD 0.41±0.86 1.84±0.80 54.721 0.001 HS

Median (IQR) 0 (0-1) 2 (1-2)
Range 0-4 0-3

IQR: Interquartile range  Using: U=Mann-Whitney test for non-parametric data “Median (IQR)”

NS: Non-significant; S: Significant; HS: Highly significant
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paralysis due to anesthesia of the facial nerve was 

managed by patient assurance and eye protection. It 

was transient and disappeared within the few hours 

after the procedure.

MRI assessment results of disc position 

Among the studied groups, there was no 

statistically significant difference in the disc 

position at 6 months (p>0.05). as well as between 

the preoperative and 6 months disc position in both 

groups. Table 4

TABLE (3) Comparison of MMO among groups at all follow up intervals

Maximum mouth opening Arthrocentesis with 
PRP Group (n=37)

Arthrocentesis without 
PRP Group (n=37)

Test 
value

p-value Sig.

At 1 day

Mean±SD 37.35±2.80 37.49±1.92 0.059 0.810 NS

Range 34-45 34-43

Immediate after TTT

Mean±SD 39.35±2.36 39.38±1.71 0.003 0.955 NS

Range 36-45 36-43

At 1 week

Mean±SD 39.35±2.36 39.32±1.68 0.003 0.955 NS

Range 36-45 36-43

At 1 month

Mean±SD 39.35±2.36 39.32±1.68 0.003 0.955 NS

Range 36-45 36-43

At 3 months

Mean±SD 39.35±2.36 39.32±1.68 0.003 0.955 NS

Range 36-45 36-43

At 6 months

Mean±SD 39.35±2.36 39.32±1.68 0.003 0.955 NS

Range 36-45 36-43

Using: t-Independent Sample t-test for Mean±SD;  NS: Non-significant; S: Significant; HS: Highly significant 

TABLE (4) Comparison between the preoperativedisc position and after 6 months.

Disc position preoperative At 6 months Paired Sample t-test

Mean±SD Mean±SD MD t-test p-value

Arthrocentesis with PRP 70.32±11.01 71.92±10.67 -1.6 1.337 0.372

Arthrocentesis without PRP 75.51±4.18 77.32±3.17 -1.81 1.828 0.125

p-value >0.05 ( insignificant); *p-value <0.05 ( significant); **p-value <0.001 (highly significant)
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DISCUSSION 

Internal derangement with or without reduction 
is considered as a challenge to the oral and maxil-
lofacial surgeon. The most frequent intra-articular 
disorder is anterior DDWR (41%), which is usu-
ally symptom-free and needs no intervention as the 
TMJ structures adapt well to various disc positions 
and without pain. Clinically, during condylar move-
ment, DDWR is associated with TMJ noise (click-
ing, snapping, and/or popping sound). However, 
patients with DDWR exhibit painful symptoms due 
to joint inflammation, muscle spasms, and loss of 
elasticity of retro-discal tissues [27].

The selected patients of both groups were 
comparable as regards age and gender. The clinical 
variables as pain (VAS score), MMO (vertical), and 
disc position were evaluated at different time points. 
Pain (VAS) was significantly decreased in both 
groups starting from 1st week follow-up with more 
decrease in the intensity of pain in the study group. 
There was significant reduction of pain intensity 
scores in the study group compared to the other group 
at 6 months indicating the advantage of injection of 
PRP after arthrocentesis compared to arthrocentesis 
alone. This might be attributed to the synergistic 
effect between the PRP and arthrocentesis, which 
eliminates inflammatory cytokines and debris 
from the synovial fluid, decreases friction between 
articular surfaces and modifies the hydraulic 
pressure within TMJ components. PRP has the added 
benefit of potentially enhancing healing, analgesia, 
and the removal of inflammatory mediators, as well 
as acting as a scaffold to facilitate the migration of 
stem cells [28]. 

VAS score results agree with Singh et al [29] and 
Pihut et al [5]; who reported significant effect on the 
reduction of pain intensity following the injection of 
PRP in TMJ dysfunction patients. Moreover, PRP 
versus hyaluronic acid efficacy in the management 
of Wilkes V TMJ patients was investigated by 
Hossameldin et al [30]. There was 65.6% success rate 

in the HA group compared to 69.6% for the PRP 
group with non- significant difference.

Moreover, Lin et al [31]; compared arthrocentesis 
followed by PRP injection to PRP alone in the 
management of TMJ osteoarthritis (TMJ-OA) with 
resultant similar results for both approaches with 
no statistically significant difference. However, 
arthrocentesis combined with PRP was superior 
to PRP alone. This comes along with the results 
of our study where utilization of PRP resulted in a 
statistically significant pain reduction in comparison 
to arthrocentesis alone. 

Whereas, Singh et al. [29]; had non significant 
difference among the studied groups at 3 & 6-month 
follow-up, there was significant difference in pain 
reduction within the same group at different Time 
intervals. Furthermore, Habibullah et al. [32] compared 
the VAS score outcome of bo th interventions at 
3 months follow up without resultant significant 
difference among the studied groups. Habibullah 
et al attributed the non- significant result to the 
incompliance of the patients to the postoperative 
instructions 

Regarding MMO, it was minimally improved 
immediate in both groups with constant 
measurements throughout the whole period of the 
study; without significant differences among the 
groups. The pre-operative mean MMO for study 
group was 37.35±2.80mm and 37.49±1.92 mm 
for control group. Immediate post-operative, the 
average MMO for study group was 39.35±2.36 
mm, while control group’s average was 39.38±1.71 
mm, which was minimally increased (2mm) with 
constant measurement throughout the whole study 
interval.

These results match with those of Singh et al 
[29]; who documented non significant difference in 
MMO among the studied groups at 1-month, 3 and 
6-months post-operative. Whereas, Ghoneim et 
al [33]; concluded that the MMO was significantly 
enhanced (p < 0.05) in both groups from the 
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baseline. Hanc et al [34], reported that the average 
MMO increased from 32 mm (baseline) to 39 
mm (after injection) with statistically significant 
difference (p=0.01) at 6 months. Authors suggest 
that enhanced MMO might be attributed to complete 
relief of intra-articular adhesions and distention of 
articular space with resultant muscle relaxation.

In the present study; objective analysis of 
disc position and its relation to the condyle were 
assessed via unilateral sagittal MRI (T1-weighted) 
of TMJ and compared between the study groups. 
This quantitative data revealed non-significant 
difference statistically among the studied groups 
both preoperative and 6 months postoperative. In this 
context, our study revealed that the pre-procedural 
mean disc position for study group was 70.32±11.01, 
while for control group, it was 75.51±9.18. At the 
6 months mark post-operative, the average disc 
position for study group was 71.92±10.67, while 
for control group it was 77.32±8.17, very minimum 
change in disc position in each group, and without 
significant difference among the two groups. 

To the best of our knowledge, only two studies, 
that were conducted by lee and yoon [35], and 
Ohnuki et al [36], had evaluated disc position on 
MRI following arthrocentesis to treat internal 
derangement (DDWR). Both investigators reported 
that the chosen treatment did change disc position. 
However, in small number of cases, DDWOR turned 
into DDWR while no change yielded in the cases of 
DDWR except for improvement only of their signs 
and symptoms. The disc position angle might need 
longer follow up period to be noticed on MRI, this 
to permit optimum healing for intra-articular disc 
and attached ligaments.  

 In the same context, Moses et al [37]; documented 
that only 8% of the DDWR cases exhibited 
reduction in disc position after an average of 17 
months postoperatively.

To our knowledge, this is the first study to 
evaluate the 6 months’ changes of articular disc 

position and relation (angle) using MRI before 
and 6 months after treatment for anterior DDWR 
according to a protocol series. 

Absence of a objective evaluation of the 
psychological state of patients and relatively short 
follow up were limitations of the present study. 
Although, MRI requests were standard for each 
patient, longer follow up period is recommended 
to allow sufficient healing period to be reflected on 
articular disc recapture on MRI.

CONCLUSION

Based on the results of the current study, authors 
conclude that in the anterior DDWR; PRP caused 
reduction in pain at in the whole period of following 
up via its anti-inflammatory and regenerative effect. 
PRP has no positive effect on disc position or MMO.
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