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ABSTRACT 

Introduction: The temporomandibular disorder (TMD) is a common pathological entity and is found in 31% of the 

adult population. Different minimally invasive techniques, such as the injection of diverse substances into the joint, 

arthrocentesis have exhibited good clinical results and such modalities would be considered either for severe TMDs or 

after the failure of conservative treatments. Several studies endorsed intra-articular injections of platelet- rich plasma 

(PRP) as an effective procedure to decrease TMD tenderness. The primary aim of this study is to assess the effectiveness 

of a single PRP injection in terms of reducing pain, and improving mandibular motion in patients affected by internal 

derangement of the TMJ. 

Materials & Methods: The study consisted of 10 patients who reported to the oral and maxillofacial surgery clinic with 

painful dysfunction of the temporomandibular joint who received a single injection of PRP in the TMJ. Variables measured 

including pain score and mouth opening were assessed preoperatively and postoperativel. SPSS 24.0 was used for data 

management and statistical analysis. The level of significance was set at 0.05 for all statistical tests using chi-square. 

Results:The group of 10 patients consisted of 9 women and 1 man. The age of the participants ranged from 27 to 75 

years, and a median age of 45.5. Upon the follow up visit within 1-3 months: 7/10 patients showed a significant reduction 

of the pain intensity (more than 50% reduction of pain intensity), 2/10 patients showed a partial resolution of the 

symptoms with minimal reduction of pain and one patient showed no improvement in either pain or mouth opening and 

subsequently underwent arthrocentesis. The PRP injections were successful in decreasing pain intensity scores to below 5 

in most cases. A Chi-squared test was performed to test for an association between the PRP injections and pain intensity 

score and the outcome supports the conclusion that there is a strong correlation between the PRP injection and pain and 

that it is statistically significant. 

Conclusions:TMD symptoms and movement limitations disrupt everyday life and in cases with severe illness, studies 

showed that the conservative treatment measures lead to insignificant or low improvement in quality of life. For this 

reason, a fast acting and effective method of reducing pain and movement limitations is essential and our study findings 

support the role of PRP injections. It exhibited a very strong negative relationship, which indicates that the PRP injection 

and pain scores are inversely related. 
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INTRODUCTION 

It has been found that 31% of the adult population suffers from temporomandibular disorder (TMD), or 

dysfunction of the temporomandibular joint (TMJ), on the basis of a meta-analysis published in 2021 by 

Valesan et al.1 Disorders of the temporomandibular joint (TMDs) are more prevalent in women and tend 

to affect people between the ages of 20 and 40.2, 3 TMDs are progressive painful conditions characterized 

by limited mandibular movement, deviations or deflections upon opening the mouth, locked jaw, and 

tenderness, clicking or crepitus in the joint.4 TMDs are broadly divided in three groups: muscles disorders, 

disc displacement disorders and other TMJ disorders such as osteoarthritis and arthrosis.5
 

Internal derangements of TMJ in the form of disc displacements with or without reduction are characterized 

by pain and discomfort in the TMJ area as well as joint sounds. It is an intracapsular dysfunction that 

leads to degenerative changes in the disc and articular surface.6 The pain, stiffness, and loss of function 
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caused by osteoarthritis (OA) of the temporomandibular joint 

are symptoms of degenerative changes in bone, cartilage, and 

supportive tissues of the TMJ.7 Most of patients with internal 

derangement of the TMJ improve clinically with non-surgical 

treatments such as analgesics, non-steroidal anti-inflammatory 

drugs (NSAIDs), occlusal splints, and physiotherapy.8,9 However, 

the use of minimally invasive procedures, such as the injection 

of diverse substances into the joints, arthrocentesis, and 

arthroscopy with lysis and lavage, has demonstrated favorable 

clinical results, and these procedures may be considered for 

severe TMDs or when conservative treatments have failed 
[10,15,16]. There are several studies that support the effectiveness 

of PRP intra-articular injections in reducing tenderness 

associated with TMD.17,18
 

Platelet-rich plasma (PRP) is defined as a three- to eight-fold 

concentrated autologous solution of platelets obtained after 

sequestering and concentrating autologous blood by gradient 

density centrifugation, and it is associated with many growth 

factors, such as platelet- derived growth factor, transforming 

growth factor, vascular endothelial growth factor, epithelial 

growth factor, insulin-like growth factor, basic fibroblast 

growth factor, and three blood proteins (fibrin, fibronectin, 

vitronectin).19, 20 PRP represents an emerging regenerative 

therapy for injuries in the orthopaedic field with promising 

results showing anti-inflammatory, analgesic and antibacterial 

effects .21–24 The rationality of PRP in the treatment of osteoar- 

thritis is that platelets release the growth factors to drive 

fibroblasts in the synovium to secrete hyaluronic acid (HA) [25] 

and maintained levels of HA stabilize cartilage protection and 

joint lubrication.26
 

A major advantage of getting PRP from autologous blood is that 

everyone has access to the raw material for making it and its a 

free resource. Furthermore, this ensures a significantly low risk 

of allergic reactions or adverse effects. The primary aim of this 

study is to assess the effectiveness of a single PRP injection in 

terms of reducing pain, and improving mandibular motion in 

patients affected by internal derangement of the TMJ. 

 
MATERIALS AND METHODS  
The study consisted of 10 patients, 9 females and 1 male, and 

age ranged from 27 to 75 years, who reported to the oral and 

maxillofacial surgery clinic with painful dysfunction of the 

temporomandibular Joint. Only patients whose diagnosis were 

under groups II and III of RDC were included in study while 

patients in RDC/TMJ group I were excluded. 

Patients’ history was reordered including the chief complaint, 

intensity of the pain, associated symptoms of limited mouth 

opening or locked jaw, previous treatment modalities of 

the TMD, social data, and past medical history. Pain was 

assessed preoperatively and recorded on a 0-10 scale based 

on the visual analogue scale (VAS) with 0: no pain and 10: the 

worst imaginable pain. Clinical examination was performed 

evaluating masticatory muscles tenderness, presence of joint 

sounds, mandibular range of motion, deviation on mouth 

opening and dental evaluation. Panoramic x-ray was done to 

exclude to exclude any TMJ pathology and dental-related pain. 

All patients had occlusal splints constructed in the form of 

hard, clear, full vacuum splints, 2 ml in thickness and each 

 

 

Fig. 1: Illustration of the Holmlund–Hellsing line 

and the placement of the injection point within the 

temporomandibular joint By Pihut & Gala. 

 
patient was instructed to wear the occlusal splint at night 

during sleep and during day time at times when patient notice 

frequent clenching e.g. desk work, watching tv….. Written 

consent was obtained from the patients prior to procedure. 

Under aseptic protocol, Holmlund–Hellsing line (HH) was drawn 

from the middle of the tragus of the ear to the lateral canthus 

of the eye and PRP was injected into the upper joint space; the 

point of injection was marked 10 mm from the middle tragus 

on HH line and 2 mm below this point. It corresponded with 

the upper compartment and retrodiscal zone as illustrated 

in figure–1. (CC. creative commons licenses/by/4.0/ BY-Pihut 

& Gala).27 The patient was instructed to open his/her mouth 

halfway and the PRP injection was administered to the affected 

joint both in the periarticular and intraarticular area with a 

volume of approximately 1.5 to 2 mL. After injection, the skin 

was disinfected once again. Patients were given information 

that experiencing an unpleasant and transient sensation of 

fullness or compression in the joint regions was possible. 

Variables measured preoperatively were reassessed at 1-3 

months postoperatively. Patient information summarized 

in table-1. SPSS 24.0 was used for data management and 

statistical analysis. The level of significance was set at 0.05 

for all statistical tests using chi-square. 

 
RESU LTS 
A total of 10 patients were involved in the study, 9 women 

and 1 man. The age of the participants ranged from 27 to 75 

years. The median age was 45.5 with interquartile ration IQR 

of 33.75-62. Three patients (30%) were diagnosed in stages II 

(early-intermediate), three patients (30%) diagnosed in stage 

III (intermediate), and four patients (40%) diagnosed in stage 

IV (Intermediate-late) on the Wilkes classification scale. There 

was a wide range of duration of the TMD symptoms (2 months 

to 12 years), with a median of 15 months with IQR of 5-57 

months. 

7 of the 10 patients exhausted different conservative modalities 

prior to considering PRP injections with no response to the 

conservative therapy and only 3 patients had the PRP injection 

parallel with the conservative therapy measures including the 

splint therapy due to the severity of the symptoms. 

All the patients except one have had some degree of 

improvement of the symptomatology within 7 days from 

the injection with a good reduction in articular pain. Upon 

the follow up visit within 1-3 months: 7/10 patients showed 
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Table 1: Summary of the patients TMJ disorder classification, duration of symptoms, preoperative and postoperative pain and 

minimal interocclusal opening (MIO) 

 

Patient 

 

Age 

Diagnosis 

(Wilkes) 

 

Duration of symptoms 

Pre-injection 

pain 

Post-injection 

pain 

 

Preoperative MIO 

 

Postoperative MIO 
 

1 75 III 120 months 7 3 WNL WNL 

2 32 III 4 months 8 6 Limited Improved 

3 45 III 2 months 7 7 Limited Limited 

4 27 II 12 months 6 1 WNL WNL 

5 36 II 2 months 8 4 WNL WNL 

6 59 IV 120 months 6 3 Limited Improved 

7 33 IV 48 months 9 5 Limited Improved 

8 69 II 18 months 7 5 Limited Limited 

9 46 IV 60 months 7 1 Limited Improved 
 

10 63 IV 8 months 8 4 Limited Limited 

 

a significant reduction of the pain intensity (more than 50% 

reduction of pain intensity), 2/10 patients showed a partial 

resolution of the symptoms with minimal reduction of pain and 

one patient showed no improvement in either pain or mouth 

opening and subsequently underwent arthrocentesis. 

The average preoperative pain score was 7.3 and postoper- 

atively the average pain score decreased to 3.9. The PRP 

injections were successful in decreasing pain intensity scores to 

below 5 in most cases as subjectively assessed by the patients. 

A Chi-squared test of independence with yates continuity 

correction was performed to test for an association between 

the PRP injections and pain intensity score. The outcome 

supports the conclusion that there is a strong correlation 

between the PRP injection and pain and that it is statistically 

significant (X2= 16.912, df=1, p<0.001). The Phi Coefficient 

was calculated to determine effect size. It exhibited a very 

strong negative relationship between the factors (r= -0.816), 

which indicates the PRP injection and pain scores are inversely 

related. 

5/10 patients had limited maximum interincisal opening 

preoperatively <25mm and 4/5 had immediate improvement of 

mouth opening to 35mm or more at the follow up visit. Neither 

the treatment nor the follow-up period was associated with 

any adverse events. 

 
DISCUSSION  
Treatment for TMDs is controversial, and can be classified 

into one of three categories: nonsurgical, minimally invasive, 

and surgical. Approximately 70% of TMDs can be treated 

without surgery, and these methods include soft food diets, 

behavior modification, pharmacotherapy, physical therapy, 

inter-occlusal splints, and transcutaneous electrical nerve 

stimulation[28]. Nevertheless, these approaches are palliative 

and do not permanently alter the biochemical environment 

in the TMJ. Arthrocentesis, arthroscopic lysis and lavage, and 

intra-articular injections are among the minimally invasive 

therapies. Intra-articular injections could be with steroids, 

hyaluronic acid (HA) or material with regenerative properties 

such as platelet-rich plasma (PRP) and clinical studies have 

shown that these modalities are effective in relieving pain and 

improving functional outcomes [10-14]. 

Blood plasma containing highly concentrated platelets is known 

as platelet-rich plasma (PRP) [29]. There are 2 million platelets 

per mL in PRP, which far exceeds the normal concentration 

of 200,000/mL in blood [30]. A number of knee degenerative 

pathologies have been successfully treated with PRP in recent 

years, since it is both safe and capable of reducing pain and 

improving function [31,32]. PRP is an injection agent that is not 

manufactured, but prepared from a patient’s own blood sample 

and its advantage is that the raw material for its production 

is available to every patient and it is a free resource. In 

addition, this minimizes the risk of adverse reactions or 

allergic reactions. Studies have demonstrated that biological 

therapies, including PRP, are effective and safe methods for 

treating knee OA-associated pain and joint dysfunction [33-36]. 

While PRP has been studied extensively for the treatment of 

TMDs and temporomandibular disorders (TMDs), there are no 

unified standards for the concomitant use of arthrocentesis 

and the dosage or frequency of PRP injections. Because 

intracapsular injections do not have a standardized protocol, 

comparing the research available is difficult. We will therefore 

review the literature regarding three different domains in 

this discussion, including studies on the effectiveness of PRP 

in treating TMD and TMJ OA, studies comparing PRP with 

arthrocentesis, and a comparison of PRP effectiveness with 

other drugs such as HA and steroids. 

It was reported by Hegab et al. that PRP injections alone in 

the treatment of TMJ osteoarthritis were able to reduce pain 

and increase mobility of the mandible [37]. Al-Delayme et al. 

obtained similar results, showing that in patients with disc 

displacement without reduction, PRP injections reduced pain 

and increased mouth opening [38]. Similarly, Kömert Kiliç et al. 

reported significant improvements in joint sounds, interincisal 

opening, and lateral motion after multiple injections of PRP 
[39]. Results obtained in this study are in line with the recent 

literature showing significant reduction in pain intensity 

in patients with TMJ internal derangement following PRP 

injections. PRP exerts these effects via an anti-inflammatory 

and analgesic properties. It was found that PRP reduced 

the level of inflammatory mediators, which supported the 

preservation of cartilage integrity [40]. In addition, treatment 

with PRP leads to an inhibition of the proinflammatory cytokines 

that interfere with the tissue healing process, through the 

suppression of interleukin-1 release [41]. Moreover, PRP may also 
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have analgesic effects, possibly through its ability to promote 

a greater number of cannabinoid receptors CB1 and CB2.42
 

Arthrocentesis has long been considered as the first line of 

minimally invasive modalities to be applied if conservative 

therapy fails. The effectiveness of arthrocentesis in reducing 

pain and decreasing mouth opening has been reported to be 

91% and 96%, respectively.43, 44 However, other studies indicate 

that arthrocentesis is only temporary and does not rehabilitate 

TMJ microarchitecture45 and hence other modalities have 

been investigated in the literature either separately or with 

incorporation with arthrocentesis. Chung et al. study findings 

in 2018 indicated a beneficial effect of adjuvant PRP to 

arthrocentesis or arthroscopy for patients with TMJ OA [46]. 

However, many studies compared PRP alone to arthrocentesis. 

Hegab et al. showed pain to improve when PRP is used, whether 

by injections alone or when combined with arthrocentesis [37]. 

In comparing PRP and arthrocentesis for TMJ pain, Hassan 

and Lin et al. found no significant differences.47, 58 Akash et 

al. in 2020 observed similar findings that both arthrocentesis 

and PRP alone had a high success rate in eliminating pain, 

>75%, with no significant difference between the 2 modalities 

in effectiveness [49]. In a study by Lin et al.48 to compare the 

efficacy of 2 TMJ-OA treatment approaches, arthrocentesis 

plus PRP (A+PRP) and PRP alone found that the 2 treatment 

groups did not show statistically significant differences in 

the symptom improvement rates of joint crepitus sounds, 

reparative remodeling, and TMJ arthralgia. However, compared 

with PRP alone, the A+PRP treatment demonstrated superior 

performance in improving TMD-associated headache, jaw 

range of motion <6mm, myofascial pain with referral, and pain 

when chewing most foods and hence the authors recommended 

considering arthrocentesis in addition to the PRP in these 

indications. Also, the authors recommended to use a single 

injection of 2 mL of high-concentration, high-purity PRP. This 

is supported by the current study showing improvement with a 

single PRP injection. 

This represents another controversial topic in the intracapsular 

injection of PRP which warrants further studies to standardize 

the recommendations concerning the number of PRP 

injections, its intervals and volume. There is a wide range of 

parameters in the literature regarding this matter, ranging 

from 1-4 injections, with intervals ranging from 1-4 weeks and 

an injection volume ranging from 0.4-5ml.4,7,37,39,50,51
 

It has also been proposed that other drugs may be used as 

intra-joint injection therapy in the treatment of TMDs, since 

the injection of certain biological or abiotic agents into the 

superior cavity of the TMJ may encourage the regeneration 

process. Corticosteroids (CS) and hyaluronic acid (HA) have 

been administered intraarticularly in patients who have failed 

to respond to conservative treatment methods [52]. Despite 

the fact that injections of these drugs can provide pain relief, 

there have been concerns regarding their effects on joint 

structures [53-54]. Although intraarticular CS injections have 

been widely used, steroids have been reported to provide only 

anti-inflammatory property and are prone to cause irreversible 

damage to articular cartilage [55,56]. Hyaluronic acid, which 

accounts for the majority of synovial fluid in joints, plays a 

crucial role in joint lubrication and cartilage protection. HA’s 

therapeutic effect is linked to its ability to reduce adhesion 

formation and form granulation tissue [57]. Comert Kiliç et al. 

showed that while PRP therapy effects were satisfactory, Its 

use does not appear to be superior to that of HA according 

to the results [7]. However, compared to HA, PRP injections 

significantly reduced pain and maximum mouth opening in the 

study by Hegab et al. [37]. This is consistent with the findings 

of Fernández- Ferro et al. and Toameh et al. regarding pain 

control [51,58]. A similar study by Gokçe Kutuk et al. concluded 

that PRP is superior to HA and CS for treating TMJ pain [59]. 

Subgroup analysis in a study by Chung et al. demonstrated 

that PRP injection significantly reduced pain compared to HA 

injection, saline injection, or no injection [46]. The superiority 

of PRP over HA has also been fully established in the orthopedic 

field, with several studies demonstrating that PRP injections 

were more effective in reducing pain and symptoms and 

restoring articular function than HA injections [35, 60-63]. 

 
CONCLUSION  
TMD symptoms and movement limitations disrupt everyday 

life. Studies have shown that conservative treatment measures 

result in insignificant or low improvements in quality of life 

in severe cases, with prolonged illnesses possibly leading 

to mental disorders affecting an individual’s employment 

and interpersonal relationships. Therefore, pain reduction 

and movement limitations must be addressed quickly and 

effectively. It is possible to use intraarticular injections, such 

as PRP, as both a preventative measure against deteriorating 

quality of life and as an emergency treatment for TMJ 

dysfunction [63]. And our study findings support this role for 

PRP injections. Even though the sample size of this study is 

limited, the results indicate an improved quality of life after 

treatment, and further studies with a larger sample size will 

be required to confirm these findings. 
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pain regression in patients with temporomandibular dysfunction 

treated by intra-articular platelet-rich plasma injections: a prelim- 

inary report. Biomed Res Int. 2014;2014:132369. 

19. Dugrillon A, Eichler H, Kern S, Kluter H: Autologous concentrated 

platelet-rich plasma (cPRP) for local application in bone regener- 

ation. Int J Oral Maxillofac Surg. 31:615, 2002 

20. Marx RE. Platelet-rich plasma: evidence to support its use. J Oral 

Maxillofac Surg. 62:489, 2004 

21. Wang D, Weng Y, Guo S, Zhang Y, Zhou T, Zhang M, Wang L, Ma J. 

Platelet-rich plasma inhibits RANKL-induced osteoclast differenti- 

ation through activation of Wnt pathway during bone remodeling. 

Int. J. Mol. Med. 2018, 41: 729–738. 

22. Robotti G, Canepa MG, Bortolotto C, Draghi F. Interventional 

musculoskeletal US: An update on materials and methods. J 

Ultrasound. 2013; 16:45–55. 

27. Pihut M, Gala A. The Application of Intra-Articulr Injections for 

Management of the Consequences of Disc Displacement without 

Reduction. Int J Environ Res Public Health. 2020;17(13):4726. doi: 

10.3390/ijerph17134726. 

28. Bessa-Nogueira RV, Vasconcelos BC, Niederman R. The method- 

ological quality of systematic reviews comparing temporoman- 

dibular joint disorder surgical and non-surgical treatment. BMC 

Oral Health. 2008;8:27. doi: 10.1186/1472-6831-8-27. PMID: 

18822118; 

29. Pietrzak WS, Eppley BL. Platelet rich plasma: Biology and new 

technology. J Craniofac Surg. 2005; 16:1043. 

30. Eppley BL, Woodell JE, Higgins J. Platelet quantification and 

growth factor analysis from platelet-rich plasma: Implications for 

wound healing. Plast Reconstr Surg. 2004; 114:1502, 

31. Sampson S, Reed M, Silvers H, et al. Injection of platelet-rich 

plasma in patients with primary and secondary knee osteoarthri- 

tis: A pilot study. Am J Phys Med Rehabil. 2010; 12:961, 

32. Kon E, Buda R, Filardo G, et al: Platelet-rich plasma: intra- 

articular knee injections produced favorable results on degener- 

ative cartilage lesions. Knee Surg Sports Traumatol Arthrosc. 2010; 

4: 472, 

33. Chang KV, Hung CY, Aliwarga F, Wang TG, Han DS, Chen WS. 

Comparative effective- ness of platelet-rich plasma injections for 

treating knee joint cartilage degenerative pathology: a systematic 

review and meta- analysis. Arch Phys Med Rehabil. 2014;95: 562–

75. 

34. Khoshbin A, Leroux T, Wasserstein D, Marks P, Theodoropoulos J, 

Ogilvie-Harris D, et al. The efficacy of platelet-rich plasma in the 

treatment of symptomatic knee osteoarthritis: a systematic review 

with quantitative synthe- sis. Arthroscopy. 2013; 29:2037–48. 

35. Sa ฀nchez M, Fiz N, Azofra J, Usabiaga J, Aduriz Recalled E, Garcia 

Gutierrez A, et al. A randomized clinical trial evaluating plasma 

rich in growth factors (PRGF-Endoret) versus hyaluronic acid in 

the short-term treatment of symptomatic knee osteoarthritis. 

Arthroscopy 2012;28:1070–8. 

36. Vaquerizo V, Plasencia M.A ., Arribas I, Sei- jas R, Padilla S, Orive 

G, et al. Comparison of intra-articular injections of plasma rich 

in growth factors (PRGF-Endoret) versus Durolane hyaluronic acid 

in the treatment of patients with symptomatic osteoarthritis: a 

randomized controlled trial. Arthroscopy. 2013;29:1635–43. 

37. Hegab, A.F.; Ali, H.E.; Elmasry, M.; Khallaf, M.G. Platelet-Rich 

Plasma Injection as an Effective Treatment for Temporomandibular 

Joint Osteoarthritis. J. Oral Maxillofac. Surg. 2015:73;1706–1713. 

38. Al-Delayme RMA, Alnuamy SH, Hamid FT, Azzamily TJ, Ismaeel SA, 

Sammir R, Hadeel M, Nabeel J, Shwan R, Alfalahi SJ, et al. The 

Efficacy of Platelets Rich Plasma Injection in the Superior Joint 

Space of the Tempromandibular Joint Guided by Ultra Sound in 

Patients with Non-reducing Disk Displacement. J. Maxillofac. Oral 

Surg. 2017;16:43–47. 

39. Cömert Kiliç, S.; Güngörmüs M.; Sümbüllü, M.A. Is Arthrocentesis 

Plus Platelet-Rich Plasma Superior to Arthrocentesis Alone in 

the Treatment of Temporomandibular Joint Osteoarthritis? 

A Randomized Clinical Trial. J. Oral Maxillofac. Surg. 2015: 

73;1473–1483. 



Basem T. Jamal : Does Single Intra-Articular Plasma-Rich Plasma (PRP) Injection for Temporomandibular Joint (TMJ) 

Journal of Complementary Medicine Research ¦ Volume 14 ¦ Issue 2 ¦ 2023 103 

 

 

40. Lippross S, Moeller B, Haas H, Tohidnezhad M, Steubesand N, 

Wruck CJ, Kurz B, See- kamp A, Pufe T, Varoga D. Intraarticular 

injection of platelet-rich plasma reduces inflammation in a pig 

model of rheumatoid arthritis of the knee joint. Arthritis Rheum. 

2011;63:33443353. 

41. Woodall Jr J, Tucci M, Mishra A, Asfour A, Benghuzzi H. Cellular 

effects of platelet rich plasma interleukin 1 release from PRP 

treated macrophages. Biomed Sci Instrum. 2008;44:489–94. 
42. Lee HR, Park KM, Joung YK, et al. Platelet-rich plasma loaded 

hydrogel scaffold enhances chondrogenic differentiation and 

maturation with up-regulation of CB1 and CB2. J Controlled 

Release 2012;159:332, 

43. Foster TE, Puskas BL, Mandelbaum BR, Gerhardt MB, Rodeo SA. 

Platelet-rich plasma: from basic science to clinical applications. 

Am J Sports Med. 2009;37:2259- 2272. 

44. Dai WL, Zhou AG, Zhang H, Zhang J. Efficacy of Platelet-Rich 

Plasma in the Treatment of Knee Osteoarthritis: A Meta-analysis of 

Randomized Controlled Trials. Arthroscopy. 2017;33:659-670. 

45. Fitzpatrick J, Bulsara M, Zheng MH. The Effectiveness of 

Platelet-Rich Plasma in the Treatment of Tendinopathy: A 

Meta-analysis of Randomized Controlled Clinical Trials. Am J 

Sports Med. 2017;45:226-233. 

46. Chung PY, Lin MT, Chang HP. Effectiveness of platelet-rich plasma 

injection in patients with temporomandibular joint osteoarthritis: 

a systematic review and meta-analysis of randomized controlled 

trials. Oral surgery, oral medicine, oral pathology and oral 

radiology. 2019;127(2):106-16. 

47. Hassan EF, Ali TM, Abdulla N. The clinical efficiency of platelet rich 

plasma in the treatment of temporomandibular joint disorders. 

Alex Dent J. 2016; 41(3):226–231 

48. Lin SL, Tsai CC, Wu SL, Ko SY, Chiang WF Yang JW. Effect of arthro- 

centesis plus platelet-rich plasma and platelet-rich plasma alone 

in the treatment of temporomandibular joint osteoarthritis. 

Medicine. 2018; 97(16):e0477 

49. Rajput A, Bansal V, Dubey P, Kapoor A. A comparative analysis of 

intra-articular injection of platelet-rich plasma and arthrocentesis 

in temporomandibular joint disorders. Journal of Maxillofacial and 

Oral Surgery. 2020:1-8. 

50. Fernández Sanromán J, Fernández Ferro M, Costas López A, 

Arenaz Bua J, López A. Does injection of plasma rich in growth 

factors after temporomandibular joint arthroscopy improve 

outcomes in patients with Wilkes stage IV internal derangement? A 

randomized prospective clinical study. Int J Oral Maxillofac Surg. 

2016;45(7):828-35. doi: 10.1016/j.ijom.2016.01.018. 

51. Fernández-Ferro M, Fernández-Sanromán J, Blanco-Carrión A, 

Costas-López A, López-Betancourt A, Arenaz-Bua J, Stavaru 

Marinescu B. Comparison of intra-articular injection of plasma rich 

in growth factors versus hyaluronic acid following arthroscopy in 

the treatment of temporomandibular dysfunction: A randomised 

prospective study. J Craniomaxillofac Surg. 2017;45(4):449-454. 

doi: 10.1016/j.jcms.2017.01.010. 

52. Kilic SC, Gungormus M. A comparison of effects of platelet-rich 

plasma, hyaluronic acid, and corticosteroid injections following 

arthrocentesis on pain during joint palpation after treatment of 

temporomandibular joint osteoarthritis. J Dent Fac Atatu rk Uni 

2016;26:407–412 

53. George E. Intra-articular hyaluronan treatment for osteoarthritis. 

Ann Rheum Dis. 1998;57(11):637-40. doi: 10.1136/ard.57.11.637. 

54. Papacrhistou G, Anagnostou S, Katsorhis T: The effect of intra-ar- 

ticular hydrocortisone injections on the articular cartilage of 

rabbits. Acta Orthop Scand Suppl. 1997;275:132. 

55. Fouda AA. Association between Intra-Articular Corticosteroid 

Injection and Temporomandibular Joint Structure Changes. Int. 

Arch. Oral Maxillofac. Surg. 2018;2:1-6. 

56. Toller PA. Use and misuse of intraarticular corticosteroids in the 

treatment of temporomandibular joint pain. Proc R Soc Med. 

1977;70:461–467 

57. Colen S, Haverkamp D, Mulier M, et al. Hyaluronic acid for the 

treatment of osteoarthritis in all joints except the knee: what is 

the current evidence? BioDrugs 2012;26:101–112 

58. Toameh, M.H.; Alkhouri, I.; Karman, M.A. Management of patients 

with disk displacement without reduction of the temporo- 

mandibular joint by arthrocentesis alone, plus hyaluronic acid or 

plus platelet-rich plasma. Dent Med. Probl. 2019;56:265–272. 

59. Gokçe Kutuk, S.; Gökçe, G.; Arslan, M.; Özkan, Y.; Kütük, M.; 

Kursat Arikan, O. Clinical and Radiological Comparison of Effects 

of Platelet-Rich Plasma, Hyaluronic Acid, and Corticosteroid 

Injections on Temporomandibular Joint Osteoarthritis. J. 

Craniofac. Surg. 2019: 30;1144–1148. 

60. Yoshioka T, Kanamori A, Washio T, et al. The effects of plasma rich 

in growth factors (PRGF-Endoret) on healing of medial collateral 

ligament of the knee. Knee Surg Sports Traumatol Arthrosc. 

2013;21:1763–1769 

61. Guadilla J, Fiz N, Andia I, et al. Arthroscopic management and 

platelet- rich plasma therapy for avascular necrosis of the hip. 

Knee Surg Sports Traumatol Arthrosc. 2012;20:393–398 

62. Mei-Dan O, Carmont MR, Laver L, et al. Platelet-rich plasma or 

hyaluronate on the management of osteochondral lesions of the 

talus. Am J Sports Med. 2012;40:534–541 

63. Sikora M, Sielski M, Chęcin ́ski M, Nowak Z, Czerwin ́ska-Niezabitowska B, 

Chlubek D. Repeated Intra-Articular Administration of Platelet-

Rich Plasma (PRP) in Temporomandibular Disorders: A Clinical 

Case Series. J Clin Med. 2022;11(15):4281. 


