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Abstract 

Background: The temporomandibular joint (TMJ) is one of the most complex joints in the body. Temporomandibu-
lar disorders (TMD) are among the most troublesome disorders for patients, as they can cause pain, affect oral func-
tions and disturb dentists on the level of diagnosis and treatment. The most common symptoms of temporoman-
dibular joint disorders are articulated sounds (such as clicking or TMJ crepitation), joint pain in comfort and function 
situations (jaw movements), pain or strain in masseter and jaw muscles and or restricted mandibular movements. One 
of the most modern biocompatible substances used to treat joint disorders, including the TMJ, is platelet-rich plasma 
(PRP) and injectable platelet-rich fibrin (I-PRF). This study aims to evaluate the efficacy of platelet-rich fibrin (I-PRF) 
intra-articular injections in managing internal derangements of temporomandibular.

Methods: Twenty patients suffering from a unilateral click due to temporomandibular disorders were individually 
injected with 1 mL of (I-PRF) twice 1 week apart into the superior joint space of the TMJ with the internal disorder. 
Data were recorded and evaluated by the Helkimo index. This evaluation was conducted three times; 1 week after the 
first injection, 1 week after the second injection, and 6 months after the first injection.

Results: The clicking disappeared entirely in 14 out of 20 patients after 1 week of getting the first injection, and in 
all patients after 1 week of getting the second injection, and returned to two of them after a six-month since the first 
injection.

Conclusion: Preliminary results showed the efficacy of the Injectable Platelet-Rich Fibrin (I-PRF) in managing articular 
clicking in patients with internal disorders of the temporomandibular joint. Injectable Platelet Rich Fibrin has signifi-
cant clinical efficacy in treating the articular clicking resulting from internal temporomandibular joint disorders.

Keywords: Injectable platelet rich fibrin (I-PRF), Temporomandibular disorders, Temporomandibular joint, Intra-
articular injections
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Background
The temporomandibular joint (TMJ) is one of the most 
complex joints in the body [1]. Temporomandibular dis-
orders (TMD) are among the most troublesome disorders 
for patients, as they can cause pain, affect oral functions 
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and disturb dentists on the level of diagnosis and treat-
ment [2]. Several studies have discussed and developed 
several classifications of TMJ disorders [3, 4].

The most common symptoms of temporomandibular 
joint disorders are articulated sounds (such as clicking or 
TMJ crepitation), joint pain in comfort and function situ-
ations (jaw movements), pain or strain in masseter and 
jaw muscles and or restricted mandibular movements [5]. 
In this study, TMJ sounds are highlighted.

TMJ sounds are divided into clicking and TMJ crepi-
tation that is resulted from the friction of bone surfaces 
and is often associated with the irreversible anterior dis-
placement of TMJ [6]. Joint clicking can occur for sev-
eral reasons [7]. Distinguishing among its types is highly 
important as each one has its clinical significance and a 
particular way to be addressed [7, 8]. The TMJ clicking 
is considered the most likely to be refractory to treat-
ment [8]. Changes in anatomical shape, TMJ hypermobil-
ity, muscular asymmetry and articular disc displacement 
affect its types [7, 8].

TMDs often accompany stress, anxiety, depression, 
and psycho-emotional stress, so they are often present 
in college students during exams [9, 10] or even dur-
ing the COVID-19 pandemic [11], according to several 
studies [12–16]. Symptoms of TMJ disorders were pre-
sent in adolescents [17], and myofascial pain was the 
most prevalent type. TMD was significantly more com-
mon in girls [18].

One of the most important causes of TMJ disorders is 
the biopsychosocial situation [19, 20], which indicates 
economic, psychological stress, and psychological dis-
eases such as depression [21]. Therefore, knowledge of 
patients exposed to TMD is useful in accelerating treat-
ment and targeting them with awareness and preventive 
programs [7].

In previous studies, injections of steroids in the jaw 
joint have been frequently suggested [2, 22]. Neverthe-
less, they have shown that injecting such substances into 
a narrow space such as the TMJ leads to irritation and 
erosion of articular surfaces [23].

Therefore, there are several alternative therapies for 
TMD, such as low-intensity pulsed ultrasound (LIPUS) 
[24], Low-Level Laser Therapy (LLLT) [25], Biofeedback 
in Masticatory Muscle Activity Management [26], Trans-
dermal Cannabidiol Application [27], Myorelaxant of bee 
venom topical skin [28], Electroacupuncture for Tempo-
romandibular Disorders which confirmed by a system-
atic review [29] that it was more effective in combination 
with other interventions than when conducted alone.

One of the most modern biocompatible substances 
used to treat joint disorders, including the TMJ, is plate-
let-rich plasma (PRP) [23]. Platelet-rich plasma (PRP) 
has recently been a necessary treatment for joints. It is 

also a modern therapy with advantages exceeding cor-
ticosteroids in treating degenerative and necrotic TMD 
[23]. Platelet-rich plasma (PRP) has anti-inflammatory, 
antibiotic and analgesic properties [23]. It helps restore 
intra-articular acidic acid and stimulates cartilage cells 
to produce Glycosaminoglycans [23].

It also regulates the balance of angiogenesis within 
the joint [23]. Several evidence-based studies demon-
strated that PRP induces cell proliferation and cartilage 
production through cartilage cells [30]. In addition, it 
increases the production of hyaluronic acid through 
synovial cells [23, 30].

According to several peer-reviewed scientific papers 
[31–33], the uses of PRP and PRF in dentistry are many, 
especially in the field of endodontics, periodontal treat-
ments, oral surgery, and others, because of their role in 
the regeneration process and regenerative medicine.

A randomized controlled clinical study [31] con-
ducted at Damascus University by Al-Kurdi et  al. 
demonstrated the efficacy of I-PRF in reducing the 
resorption of fat following facial lipostructure. In sev-
eral animal laboratory studies, experiments showed 
that platelet-rich plasma facilitates the repair of carti-
laginous and osteochondral lesions [34, 35]. One- year 
of observation after intra-articular injections of the 
knee showed the clinical benefit of platelet-rich plasma 
in alleviating pain for patients with knee pain [34]. In 
addition, platelet-rich plasma treatment achieves high 
concentrations of a group of growth factors that accel-
erate healing, including the transforming growth factor 
β, which is responsible for cartilage formation in carti-
lage restoration [34]. Platelet-rich plasma has been used 
in regenerative dentistry as it provides high physiologi-
cal concentrations of endogenous growth factors that 
can induce tissue regeneration [36]. However, there 
are still concerns about anticoagulants [37]. Results 
of a previous study [37] showed that growth factors 
in platelet-rich plasma were higher in an early stage, 
whereas injectable platelet-rich fibrin, used in this 
study, showed significantly high levels of growth factors 
such as IGF_1, EGF, PDGF_AA, PDGF_AB in the long 
run [37]. Ten days after the injection, both concentrates 
showed high biocompatibility [37]. Moreover, inject-
able platelet-rich fibrin showed high levels of mRNA of 
growth factors: TGF_B within 7 days, PDGF within 3 
days and collagen on the third and seventh days com-
pared with platelet-rich plasma [37].

The study showed that injectable platelet-rich fibrin 
(I-PRF) could release high concentrations of different 
growth factors, such as transforming growth factor β, 
compared to platelet-rich plasma [37]. Recently plasma 
derivatives have been used, including platelet-rich plasma 
[37]. They were initially injected into the knee joint and 
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then into the temporomandibular joint, and good results 
were obtained [37].

This study aims to evaluate the efficacy of platelet-
rich fibrin (I-PRF) intra-articular injections in managing 
internal derangements of temporomandibular. This study 
has no controlled group.

Methods
A prospective clinical study was conducted between Jan-
uary 2020 and February 2021; the first registration was on 
14/01/2020 in the Department of Oral and Maxillofacial 
Surgery outpatient clinics, Faculty of Dentistry, Damas-
cus University. Besides, we got a registration number 
from the Australian New Zealand Clinical Trials Regis-
try (ANZCTR) as Retrospectively registered, 08/03/2022 
ACTRN12622000397718. After informing the patients 
about the purpose and nature of the research study ver-
bally and in writing, ensuring their understanding and 
answering their questions, written consent was obtained 
from all participants.

The sample size was calculated according to the pro-
gram (G Power 3.1.7 V.), considering that the significance 
level was 5%, the study power was 90%, the effect size 
was 1.39 mm, and the maximum standard deviation was 
7.68 mm. The information was input and processed into 
the program, and the total sample size was 20 patients.

The inclusion criteria were that the patients should 
be between 16 and 60 years old, all patients in the sam-
ple should not have systemic diseases that may affect 
the healing of soft and bone tissue, patients should not 
have undergone any previous surgeries in the TMJ, and 
the patient should have unilateral clicking in the tempo-
romandibular joint. Patients should not have syndromes 
or growth disorders, osteoarthritis of the TMJ (advanced 
stages), TMJ disk perforation, rheumatism, and both 
types of TMJ intra-articular adhesion, infectious arthritis, 
and pregnant women or patients with bilateral arthralgia.

Patients were asked to tell their own medical and den-
tal history during their study visit, which will spend 
20 to 30 minutes. Observations were recorded in the 
patient’s medical examination forms, and the clicking 
was evaluated using the Helkimo index. These values   
were recorded in a patient form before injecting the TMJ 
with I-PRF. The researcher conducted a clinical exami-
nation of the temporomandibular joint, and this study 
was based on a functional manual examination of the 
temporomandibular joint [8]. This simple and compre-
hensive method was used to diagnose the symptoms of 
the temporomandibular joint with special emphasis on 
negating and neutralizing the effects of muscles in devel-
oping symptoms. For injectable platelet-rich fibrin prepa-
ration, prepared by a device centrifuge (Hettich® EBA 
20 centrifuge, Sigma-Aldrich), 20 mL peripheral blood 

was obtained from the ulnar vein and collected in ster-
ile vacuum tubes used one time. These tubes were put in 
a centrifuge at 700 rpm for 3 minutes [37]. Thus, we got 
platelet concentrates in liquid form and not in the form 
of clots. This liquid is rich in white blood cells, platelets 
and growth factors and can increase healing properties 
[38]. There were no additives Figure 1. shows Injectable 
Platelet Rich Fibrin (I-PRF).

For the injection technique by a medical syringe, an 
oral surgeon disinfected the surgical site of   the TMJ with 
povidone. The entry point of the needle tip was deter-
mined by delimiting the anatomical features of the entry 
point, which was suggested by McCain [39].

We started with a line extending from the middle of 
the tragus to the lateral angle of the eye on the same side. 
The injection needle was entered about (10) mm from the 
middle of the pinna tragus and about (2) mm down the 
previously drawn line. An Insulin syringe was used and 
entered wholly (27 gauge in diameter, approximately 1 cm 
in length). The injection continued until a patient felt the 
pressure of the injection, and the plunger turned back 

Fig. 1 Injectable Platelet Rich Fibrin (I-PRF)
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as the finger was removed. The injection was stopped, 
and the needle was drawn immediately. There were no 
other forms of TMD treatment at the time of the study 
implementation.

The following injection protocol was used. Each patient 
has injected twice at 1 mL 1 week apart. One week after 
the first injection, patients were examined, the results 
were recorded, and the second injection was performed 
in the same joint and with the same method. Since the 
second injection, patients were followed for 6 months. 
The clicking was evaluated by the Helkimo scale [40].

Degrees of TMJ movement according to the Helkimo 
index and corresponding values for each degree which is 
as follows: 0 scores for no joint sounds or deviation < 2 mm 
during mouth opening or closing, one score for articulated 
noises or deviation > 2 mm during mouth opening or clos-
ing and five score for obstruction or dislocation of the joint.

The data entry and analysis were performed using Sta-
tistical Package for Social Sciences software package 
(SPSS Inc., Chicago, IL, USA) version 23.

Several statistical tests were carried out. Initially, 
Friedman’s analysis was done, and the p-value was 

equal to 0.00. Therefore, the Wilcoxon analysis was 
done, and the p-value was according to Table 2.

Results
The sample consisted of 20 patients suffering from 
a click in unilateral TMDs. The sample consisted of 7 
(35%) males and 13 (65%) females. The average age was 
27.4, with 11.3 for Stander Deviation.

The results showed that the clicking disappeared in 16 
(80%) patients after the first injection, and all 20 (100%) 
patients had no clicking after the second injection. 
Nevertheless, the clicking was returned to two patients 
after a 6-month follow-up. Therefore, the results of the 
TMJ clicking according to the Helkimo index are in 
Table 1 and Fig. 2.

Friedman’s analysis was performed to study the 
relationship between TMJ clicking and duration, the 
P-value was 0.00, which is less than 0.05, and therefore 
there is a significant effect, while the Wilcoxon analysis 
was conducted to compare the different periods, which 
appear in Table 2.

Table 1 Shows the results of the TMJ clicking according to the Helkimo index

Before the 
treatment N (%)

After (I-PRF) injection for the 
first time N (%)

After (I-PRF) injection a 
second time N (%)

At the final 
follow-up 
session
N (%)

No joint sounds or deviation < 2 mm during 
mouth opening or closing

0 (0%) 14 (70) 20 (100%) 18 (90%)

Articulated noises or deviation > 2 mm dur-
ing mouth opening or closing

20 (100%) 6 (30%) 0 (0%) 2 (10%)

Obstruction or dislocation of the joint 0 (0%) 0 (0%) 0 (0%) 0 (0%)

The sum 20 (100%) 20 (100%) 20 (100%) 20 (100%)

Fig. 2 Shows the results of the TMJ clicking according to the Helkimo index
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Discussion
In recent years, there has been a growing tendency 
to use injectable platelet-rich fibrin and platelet-rich 
plasma for treating various internal disorders of the 
TMJ due to its therapeutic benefits. This study aims 
to introduce a modern method for treating the symp-
toms of internal temporomandibular joint disorders. It 
assessed the benefits of this method and the efficacy of 
injecting the TMJ with Injectable Platelet-Rich Fibrin 
(I-PRF).

In this research, Injectable Platelet Rich Fibrin 
(I-PRF) was used. This substance does not entail add-
ing external factors such as anticoagulants, unlike 
platelet-rich plasma. It also allows the release of 
growth factors over a more extended time than plate-
let-rich plasma [37].

The presence and absence of the TMJ clicking were 
assessed by the Helkimo index within a score range that 
determines the movement of the temporomandibu-
lar joint. The study showed the absence of TMJ clicking 
between pre-treatment and post-injection periods and at 
the final follow-up 6 months after the second injection.

At a 95% confidence level, there were statistically sig-
nificant differences between the pre-treatment period 
and the first injection. In addition, significant differ-
ences were found in the period between the first and the 
second injection. There were no statistically significant 
differences between the second injection and the final 
follow-up, and that means there was an improvement in 
the absence of clicking between the pre-treatment and 
the post-first injection periods. An improvement in the 
absence of clicking was also noticed between the second 
and the first injection. The improvement between the 
final follow-up and the second injection did not change.

These results were consistent with the clinical study 
done by Savina Gupta et al. (2018) [41], who compared 
injecting platelet-rich plasma and hydrocortisone with 
local anaesthetic within the temporomandibular joint 
to manage temporomandibular joint disorders.

Our findings contrast with Hegab et  al. at Al-Azhar 
University in Egypt, who conducted a clinical study on 

the effect of platelet-rich plasma (PRP) on TMJ arthri-
tis [23]. They concluded that the clicking completely 
disappeared in all research subjects during a follow-up 
period of 1 year [23]. In our study, clicking reappeared 
in two patients after a follow-up period of 6 months. 
The reason behind that may be using different injec-
tion protocols. In Hegab’s study, the injection was per-
formed three times at a week interval. However, two 
injections were performed in our research at a week 
interval. Thus, the third injection may positively affect 
the absence of clicking during a long follow-up period.

Our findings were similar to the clinical study by Hanci 
et al. 2015 who evaluated the efficacy of injecting plate-
let-rich plasma in TMD management and compared 
it with TMJ arthrocentesis [42]. The study included 20 
patients (15 females, five males) with a reversible disk 
displacement in 32 TMJs. Platelet-Rich Plasma proved to 
be highly influential in alleviating pain, improving mouth 
opening, and treating articular sounds compared to TMJ 
arthrocentesis.

A study found that the combination of hyaluronic acid 
with PRP helps improve patients with TMDs if we com-
pare it with hyaluronic acid alone [43].

The limitation of the study is the lack of a control 
group.

Conclusions
Injectable Platelet Rich Fibrin (I-PRF) injection into the 
TMJ leads to the absence of the articular clicking as one 
of the internal temporomandibular disorders (TMD) 
during a 6-month follow-up period. Injectable Platelet 
Rich Fibrin has substantial clinical efficacy in treating the 
articular clicking resulting from internal temporoman-
dibular joint disorders.

Abbreviations
TMJ: The temporomandibular joint; TMD: The temporomandibular Disorders; 
I-PRF: Injectable Platelet Rich Fibrin; PRP: Platelet-Rich Plasma.
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Table 2 The results of Wilcoxon test

Comparison of the two periods: P-value Statistical 
significant

After (I-PRF) injection for the first time - before treatment 0.000 Yes
After (I-PRF) injection a second time - before treatment 0.000 Yes
At the final follow-up session - before processing 0.000 Yes
After fibrin injection for the second time - after (I-PRF) injection for the first time 0.014 Yes
At the final follow-up session - after (I-PRF) injection for the first time 0.102 No

At the final follow-up session - after fibrin injection for the second time 0.157 No
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