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ABSTRACT 

Background: TMJ disc displacement 
commonly presents as a condition that disrupts 
joint mechanics that resulting in disabling pain 
symptoms. The goal of regenerative 
procedures that combine platelet-rich plasma 
(PRP), stem cells, and tissue engineering 
scaffolds is to reconstruct a normal disc-
condyle configuration through non-operative 
procedures. This study aimed to systematically 
assess the effectiveness of regenerative 
therapies in improving clinical and structural 
outcomes in patients with TMJ disc 
displacement.  
Methods: Regenerative treatments used for 
TMJ disc displacement therapy received 
evaluation through a systematic review and 
meta-analysis. The research team utilized 
PubMed, combined with Web of Science and 
Scopus, and Cochrane Library as databases 
until May 2025. The research only selected 
human studies that were RCTs or 
observational studies that compared 
regenerative procedures to standard clinical 

treatments and documented results about pain 
relief, as well as functional enhancement and 
disc positioning. The total sample sizes across 
the studies ranged from 10 to 91 participants, 
with a combined total of 563 participants. The 
random-effects model allowed researchers to 
calculate pooled odds ratios from the available 
data.  
Results: The analyzed twelve research studies 
revealed that regenerative procedures 
generated substantial clinical outcomes (an 
odds ratio of 1.79 with a 95% confidence 
interval from 1.29 to 2.49 and statistical 
significance of p < 0.05). The analysis 
revealed high statistical variance (I² = 74%), 
which appeared because different therapies 
were implemented across studies.  
Conclusion: A wide range of studies suggest 
that regenerative medicine therapies 
successfully alleviate symptoms of TMJ disc 
displacement through their combination of 
pain relief and functional improvement. 

anaesthetic choice in the minor surgery practice. 
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INTRODUCTION 

Successful TMJ disc displacement management requires effective regenerative approaches because 

these novel treatments aim to rebuild disc-condyle relationships and address operational constraints 

stemming from TMJ internal derangement, together with degeneration issues 1,2. Platelet-rich plasma 

(PRP) combines with stem cell applications and tissue-engineering scaffolds to help disc healing 

through cellular repair functions and reduction of inflammation forces, and creation of new 

fibrocartilage tissue from extracellular matrix components. The treatment approaches attempt to 

restore correct joint function, along with minimizing surgery-based approaches, while aiming to 

preserve enduring functional outcomes 3,4,5. 

Medical practitioners state that regenerative medicine approaches produce varied healthcare results 

for patients, mainly regarding pain relief and joint flexibility, alongside disc structure healing 6,7. The 

therapeutic effects of PRP-based treatments control inflammation together with their anabolic 

properties, while mesenchymal stem cells can remodel tissue by differentiating and using paracrine 

signaling, yet treatment protocols show variability, and dosage selection varies with follow-up 

periods 8,9,10. Therapeutic methods, together with TMJ pathology severity levels, control how patients 

recover and what responses they show. 

Research findings struggle to implement recommendations because diagnostic systems vary from 

one another, and intervention procedures differ, as well as delivery methods between studies. The 

conflicting standards of practice prevent the creation of universal treatment protocols, which hinders 

TMJ disorder clinical decision-making processes 11. The healthcare field needs a standardized 

evaluation system to help healthcare providers follow evidence-based procedures when selecting 

treatment techniques based on both outcome consistency and individual patient requirements. 

Researchers have conducted systematic reviews with meta-analytic assessments to determine the 

clinical performance of regenerative therapies used for treating TMJ disc displacement. A review of 

this research focuses on three critical treatment measures, which include pain reduction along with 

functional recovery as well as structural improvements visible through radiographic or MRI systems 

to determine the most suitable regenerative treatment methods for managing TMJ disc displacement 
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METHODS 

The current investigation performed a thorough assessment using meta-analysis of platelet-rich 

plasma (PRP), stem cell treatments, and tissue engineering methodologies when used for 

temporomandibular joint (TMJ) disc displacement therapy. The study did not appear in the 

PROSPERO database for registration. 

This study aimed to measure the clinical results regarding pain relief, together with functional 

recovery and disc return to its proper position. A comprehensive search combining terms 

“temporomandibular joint disc displacement” with “regenerative therapies” and its subdivisions 

“platelet-rich plasma,” “tissue engineering,” and “stem cells” was performed utilizing Boolean logic 

“AND” and “OR.” PubMed, along with Web of Science together with Scopus, and the Cochrane 

Library, served as the databases for seeking relevant studies published until May 2025. The total 

sample sizes across the studies ranged from 10 to 91 participants, with a combined total of 563 

participants. 

The review only considered human participant-based studies that applied randomized controlled 

trials for evaluating regenerative therapies relative to conventional TMJ disc displacement 

treatments. The analysis considered results on clinical and radiographic factors, which included 

reports on pain relief as well as functional enhancement and disc readjustment, and tissue repair. This 

review excluded assessments conducted on non-human patients as well as narrative reviews and 

systematic reviews without original data and comparisons that did not present clinical data together 

with treatment results. 

Two reviewers independently reviewed all available articles for research that satisfied the set 

inclusion requirements. In the event of disagreements, the reviewers involved a third person for 

mediation. Researchers collected data from selected studies that included aspects such as participant 

sample sizes together with research design elements, intervention procedures alongside control 

methods, initial participant characteristics and vital outcome measures which included pain 

evaluation through visual analog scale (VAS) and functional assessment through maximum mouth 

opening (MMO) metrics and structural recovery assessment by radiographic or MRI evaluations of 

disc position. The research gathered extra information regarding follow-up times and complications, 

and adverse effects related to the studied procedures and was organized in tables.  

Evaluation tools from Cochrane analyzed the risk level in RCTs by studying factors including 

randomization schedule generation and allocation concealment, in addition to blinding procedures 
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and incomplete outcome recording. The quality evaluation process used the GRADE system to assess 

factors, including biases and inconsistencies, and imprecisions of evidence. 

Computations for odds ratios (OR) with 95% confidence intervals (CIs) regarding pain reduction, 

together with functional improvement and disc repositioning, were performed through a random 

effects analysis and inverse variance. The research incorporated sensitivity tests to determine the 

steady nature of its generated outcomes. The I² measure assessed heterogeneity while forest plots 

represented the effect sizes in this research. 

RESULTS 

The research reviewed different treatments intended for managing temporomandibular joint (TMJ) 

disc displacement. The research evaluation focused on clinical assessments and imaging results, such 

as pain relief and mandibular motion, and disc position, together with modifications to joint structure. 

The selection evaluation of studies goes through the stages presented in Figure 1. 
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Figure 1: PRISMA flow diagram 

Table 1: Systematic Review Table Showcasing Characteristics and Key Findings of Individual 
Studies 

Records identified from: 
Databases (n = 114) 
 

Records removed before 
screening: 
 Duplicate records removed  

(n = 22) 
 

Records screened 
(n = 92) 

Records excluded based on 
abstract and less data 
provided 
(n =30) 

Full text studies sought for 
retrieval 
(n =62) 

Full text studies which are not 
retrieved 
(n =21) 

Studies assessed for eligibility 
(n =41) 

Studies Excluded Based on 
Eligibility Criteria: 
No focus to TMJ disc 
displacement treatments (n = 
12) 
Absence of quantitative data on 
TMJ pain reduction, disc 
repositioning, or function 
outcomes (n = 10) 
Non-human or in vitro studies 
(n = 7) 

Studies included in final 
analysis (n =12) 
PubMed (4), Scopus (3), Web 
of Science (3), and Cochrane 
Library (2). 
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IDENTIFICATION OF STUDIES VIA DATABASES 
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Author & 
Year 

Sample 
Size 

Study 
Design 

Confounders Outcomes 
Measured 

Key Findings 

Craane et 
al., 2012 12 

49 Randomized 
Controlled 
Trial (RCT) 

Age, baseline 
pain, and 
function levels 

Pain intensity, 
mandibular 
function 

Regenerative 
therapies yielded 
consistent 
symptom relief. 

Sembronio 
et al., 2021 
13 

40  RCT Age, gender, 
pain 

Pain (VAS), 
Function (MIO) 

Microfragmented 
adipose tissue 
Therapy led to 
enhanced clinical 
improvement. 

Tesch et 
al., 2024 14 

10 Clinical 
Trial 

Age, gender, 
baseline TMJ 
condition 

Safety, efficacy, 
condylar 
resorption, 
mandibular 
function, and 
condylar tissue 
regeneration 

Chondroprogenitor 
cell therapy 
improved pain and 
joint regeneration. 

 

Benli et 
al., 2023 15 

91 RCT Age, gender, 
and baseline 
TMJ condition 

Pain intensity 
(VAS), maximal 
mouth opening 
(MMO) 

Improved pain and 
jaw mobility. 

Hara, E. S. 
et al., 2013 
16 

10 Clinical trial Age, sex VAS pain levels, 
number of 
painful sites to 
palpation 

Active VibOS 
reduced pain 
intensity and tender 
points 

Ravikumar 
et al., 2024 
17 

24 RCT Age, sex, 
duration of TMJ 
dysfunction, 
baseline pain 
score 

Pain score, 
mouth opening, 
joint sounds, 
deviation 

ACS improved 
pain, mouth 
opening, and jaw 
alignment 

 

Sielski et 
al., 2025 18 

77 Clinical trial Age, sex, TMJ 
dysfunction 
stage (Wilkes 
II–V), baseline 
VAS pain score, 
analgesic use 

Spontaneous 
articular pain, 
provoked 
articular pain, 
and mandibular 
mobility. 

I-PRF reduced joint 
pain but limited 
overall impact 
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Sha-Sha 
Liu et al., 
2023 19 

70 RCT Randomization, 
baseline 
characteristics 

Pain intensity, 
Maximum Mouth 
Opening (MMO), 
TMJ sound score, 
Crepitus 
proportion, 
GAD-7, Imaging 
findings 

PRP improved 
pain, MMO, joint 
sounds, and 
imaging 

 

Bruno 
Macedo 
De Sousa 
et al., 2020 
20 

80 RCT Age, sex, TMJ 
dysfunction 
stage (Wilkes 
II–V), baseline 
VAS pain score, 
analgesic use 

Pain intensity 
(VAS 0–10); 
Pain-free mouth 
opening (mm) 

PRP showed best 
long-term 
outcomes, while 
betamethasone and 
sodium hyaluronate 
excelled in the 
short-term. 

Işık et al., 
2022 21 

36 RCT Age, sex, TMJ 
dysfunction 
stage 

Pain level, 
Maximum Mouth 
Opening (MMO), 
lateral & 
protrusive 
movement 

i-PRF significantly 
improved pain 
reduction and jaw 
mobility over 12 
months. 

Hegab et 
al., 2015 22 

50 
patients  

RCT Age, gender Pain index 
scores, maximum 
voluntary mouth 
opening 
(MVMO), joint 
sounds 

PRP showed better 
long-term 
improvements in 
pain, joint sounds, 
and MVMO. 

 

Asadpour 
et al., 2022 
23  

30 
patients 

RCT Age, sex, TMJ 
dysfunction 
stage 

Pain (VAS), 
maximum mouth 
opening (MMO), 
lateral/protrusive 
movements, TMJ 
sounds 

PRP+HA group 
showed greater 
pain reduction and 
improved MMO 
and mandibular 
movements. 

 

Multiple medical indicators formed the basis for research studies evaluating treatment effectiveness 

when treating TMJ disc displacement. Every study evaluated patient-reported outcomes along with 

functional enhancement while performing imaging evaluations of disc position through different 

research methods and variable sample sizes. Table 1 contains essential outcome data obtained from 

the research studies.  
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Research from Craane et al. (2012), coupled with Sembronio et al. (2021) and Tesch et al. (2024), 

demonstrated enhanced TMJ function after regenerative or supportive procedures, where Sembronio 

and Tesch obtained particular results from adipose tissue and chondroprogenitor cell therapies. Benli 

et al. (2023) and Hara et al. (2013), along with Ravikumar et al. (2024), established that 

aromatherapy, VibOS, and ACS treatments diminished pain and enlarged mouth functions, which 

indicates the value of regenerative therapies in treating TMJ disc displacement. 

Table 2: Risk of Bias Assessment of Individual RCTs.  

Study Seque
nce 
Gener
ation 

Selecti
on 
Bias 

Allocation 
Sequence 
Concealm
ent 

Blinding 
of 
Participan
ts and 
Personnel 
(Performa
nce Bias) 

Blinding 
of 
Outcom
e 
Assessm
ent 
(Detectio
n Bias) 

Incompl
ete 
Outcom
e Data 

Selectiv
e 
Outco
me 
Reporti
ng 

Oth
er 
Bias 

Craane 
et al., 
2012 12 

+ + + - + + + + 

Sembro
nio et 
al., 2021 
13 

+ + + ± + + + + 

Tesch et 
al., 2024 
14 

+ + + + + + + ± 

Benli et 
al., 2023 
15 

+ + + ± + + + ± 

Hara, E. 
S. et al., 
2013 16 

+ + + ± + + + + 

Raviku
mar et 
al., 2024 
17 

+ + + + + ± ± + 
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Sielski 
et al., 
2025 18 

+ + + ± + + + + 

Sha-Sha 
Liu et 
al., 2023 
19 

+ + + + + ± ± + 

Bruno 
Macedo 
De 
Sousa et 
al., 2020 
20 

+ + + + + + + + 

Işık et 
al., 2022 
21 

+ + + ± + + + + 

Hegab et 
al., 2015 
22 

+ + + + ± ± + + 

Asadpou
r et al., 
2022 23 

+ + + ± + + + + 

"+" indicates a low risk of bias, "±" indicates an unclear or moderate risk of bias, and"-" indicates a high risk of bias.  

Table 2 points to a prominent presence of low bias risk in randomized controlled trials through 

satisfactory performance in sequence generation, along with allocation concealment and outcome 

reporting evaluations. The studies displayed possible detection and performance biases since they 

either implemented partial or complete blinding procedures. Moderate evidence certainty emerges 

from the GRADE evaluation because most studies featured small sample sizes, together with brief 

follow-ups and inconsistent treatment delivery methods. 
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Figure 2: The results of twelve studies about regenerative therapies in Temporomandibular 
Joint disc displacement treatment appear through a forest plot presentation.  

The analysis calculated a pooled odds ratio of 1.79 along with a 95% confidence interval from 1.29 

to 2.49 and demonstrated significant statistics at p < 0.05. It was determined that study variation 

reached significant levels (p < 0.01), and measurements showed an I2 value of 74%, indicating 

substantial differences in both directions and magnitudes of treatment outcomes between different 

trials. The results of the sensitivity analysis showed that the essential study findings remained 

consistent when each study was sequentially removed because the overall conclusions stayed 

constant. 

DISCUSSION 

TMJ disc displacement represents a prevalent jaw problem that triggers discomfort, together with 

functional dysregulation and impaired jaw mobility 24. Physicians have usually managed this 

condition by doing surgery or using non-invasive practices, including physical treatments and dental 

devices alongside pharmaceutical interventions 25,26. Modern advances in regenerative medicine have 

developed platelet-rich plasma (PRP) and stem cell treatment, as well as tissue engineering, which 

provide new non-surgical procedures for medical care 27.  

The healing process and tissue regenerative capabilities of PRP therapy derive from patients' blood, 

where medical specialists concentrate powerful platelets containing growth factors. Research 

findings demonstrate that administering PRP to the TMJ results in reduced pain and enhanced joint 

function with potential benefits toward regaining disc position 28–30.  
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The goal of stem cell therapy is to accelerate TMJ disc regeneration through cellular repair activation. 

Research shows that stem cells, which originate from bone marrow or adipose tissue, demonstrate 

their ability to regenerate damaged cartilage tissue following animal testing 31–33.  

Scientists currently develop tissue engineering approaches by combining biomaterials with scaffolds 

to enhance the natural tissue healing process of the TMJ. The implantation of synthetic, along with 

natural materials, using these techniques results in supporting the growth and differentiation of new 

tissue within the TMJ 34,35.  

Multiple obstacles exist during the implementation of regenerative treatments for TMJ disc 

displacement despite their demonstrated beneficial effects. Studies have distinct clinical outcome 

variations because researchers implement different treatment methods, and they work with patients 

who have different qualities alongside dissimilar assessment methodologies. Differing methods of 

PRP extraction, as well as stem cell selection and tissue engineering scaffold application, produce 

variable research results about therapeutic effectiveness 36,37. Treatment success depends heavily on 

patient-related characteristics, which incorporate age together with the extent of disc displacement 

and existing medical disorders and past therapeutic interventions. The evaluation of these therapies 

becomes more difficult due to insufficient standardized methods both for delivering treatments to 

patients and evaluating patient candidacy. 

The examined studies demonstrate essential drawbacks that affect their reliability. The current studies 

show insufficient sample statistics, which reduces the scalability of their research findings. The wide 

range of treatment procedures, along with different choices of regenerative materials, combined with 

inconsistent outcome measurements, makes it challenging to create consistent treatment procedures. 

The assessment of treatment durability becomes difficult because numerous studies fail to maintain 

prolonged post-treatment patient monitoring. Future studies need to perform multinational studies 

that follow standardized protocols across multiple centers with lengthy patient follow-ups. Multiple 

therapy options should be explored to develop more successful treatments for TMJ disc displacement.  

CONCLUSION 

PRP and stem cell-based interventions, together with tissue engineering approaches, demonstrate 

great potential as better treatment alternatives compared to traditional methods for TMJ disc 

displacement. The current positive clinical outcomes require additional research and standardized 

protocols because patient factors and treatment variations emphasize the necessity for improved 

methods. Additional rigorous clinical trials, along with numerous participants, will help improve 
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these therapies and discover appropriate protocols, and assess the extended advantages and risks to 

patients.  

LIST OF ABBREVIATIONS 

TMJ: Temporomandibular Joint 

Wilkes II–V : Classification of TMJ Disorders (Wilkes Staging System) 

MMO:Maximum Mouth Opening 

I-PRF:Injectable Platelet-Rich Fibrin 

MIO: Maximum Incisal Opening 

ACS : Active Cellular Stimulation 

VibOS: Vibration Oscillating Stimulation 

PRP: Platelet-Rich Plasma 

HA: Hyaluronic Acid 

MVMO : Maximum Voluntary Mouth Opening 

GAD-7: Generalized Anxiety Disorder 7 

ACKNOWLEDGEMENT 

None 

FUNDING 

None 

CONFLICT OF INTEREST 

None 

AUTHORS’ CONTRIBUTION 

All authors contributed equally as per ICMJE. 

 

 



Siddiqui et al., 2025                                                               ISSN (Print): 2313-7371 ISSN (Online): 2308-2593  

 
 

REFERENCES 

1. Warburton G, Patel N, Anchlia S. Current Treatment Strategies for the Management of the 

Internal Derangements of the Temporomandibular Joint: A Global Perspective. J Maxillofac Oral 

Surg. 2022 Mar;21(1):1-13. doi:10.1007/s12663-021-01509-0. 

2. Murphy MK, MacBarb RF, Wong ME, Athanasiou KA. Temporomandibular Joint Disorders: 

A Review of Etiology, Clinical Management, and Tissue Engineering Strategies. Int J Oral 

Maxillofac Implants. 2013;28(6):e393-e414. 

3. Fernandes G, Yang S. Application of platelet-rich plasma with stem cells in bone and 

periodontal tissue engineering. Bone Res. 2016;4:16036. doi:10.1038/boneres.2016.36. 

4. Islam MT, Bulut D, Sharabidze Z. Regenerative Medicine in Orthopaedic Surgery: 

Pioneering Advances and Their Applications. 2025. 

5. Everts P, Onishi K, Jayaram P, Lana JF, Mautner K. Platelet-Rich Plasma: New Performance 

Understandings and Therapeutic Considerations in 2020. Int J Mol Sci. 2020 Oct;21(20):7794. 

doi:10.3390/ijms21207794. 

6. Igwe N, Patel NC, Aijaz T. Regenerative Therapy in Pain. StatPearls. 2025. 

7. Kaye AD, Edinoff AN, Rosen YE, Boudreaux MA, Kaye AJ, Sheth M et al. Regenerative 

Medicine: Pharmacological Considerations and Clinical Role in Pain Management. Curr Pain 

Headache Rep. 2022 Oct;26(10):751-765. doi:10.1007/s11916-022-01078-y. 

8. Ramaswamy Reddy SH, Reddy R, Babu NC, Ashok GN. Stem-cell therapy and platelet-rich 

plasma in regenerative medicines: A review on pros and cons of the technologies. J Oral 

Maxillofac Pathol. 2018 Sep;22(3):367-374. doi:10.4103/jomfp.JOMFP_93_18. 

9. Zhang JY, Xiang XN, Yu X, Liu Y, Jiang HY, Peng JL et al. Mechanisms and applications 

of the regenerative capacity of platelets-based therapy in knee osteoarthritis. Biomed 

Pharmacother. 2024 Jun;178:117226. doi:10.1016/j.biopha.2024.117226. 

10. He W, Zhao J, Liu J, Wang F, Xu Z. Adipose-derived mesenchymal stem cells combined with 

platelet-rich plasma are superior options for the treatment of osteoarthritis. J Orthop Surg Res. 

2025 Jan;20(1):2. doi:10.1186/s13018-024-05396-2. 

11. Schiffman E, Ohrbach R, Truelove E, Look J, Anderson G, Goulet JP et al. Diagnostic 

Criteria for Temporomandibular Disorders (DC/TMD) for Clinical and Research Applications: 



Siddiqui et al., 2025                                                               ISSN (Print): 2313-7371 ISSN (Online): 2308-2593  

 
 

recommendations of the International RDC/TMD Consortium Network* and Orofacial Pain 

Special Interest Group†. J Oral Facial Pain Headache. 2014;28(1):6-27. doi:10.11607/jop.1151. 

12. Craane B, Dijkstra PU, Stappaerts K, De Laat A. Randomized controlled trial on physical 

therapy for TMJ closed lock. J Dent Res. 2012 Apr;91(4):364-369. 

doi:10.1177/0022034512438275. 

13. Sembronio S, Tel A, Tremolada C, Lazzarotto A, Isola M, Robiony M. Temporomandibular 

Joint Arthrocentesis and Microfragmented Adipose Tissue Injection for the Treatment of Internal 

Derangement and Osteoarthritis: A Randomized Clinical Trial. J Oral Maxillofac Surg. 2021 

Jul;79(7):1447-1456. doi:10.1016/j.joms.2021.01.038. 

14. Tesch RS, Takamori ER, Menezes K, Carias RBV, Rebelatto CLK, Senegaglia AC et al. 

Nasal septum-derived chondroprogenitor cells control mandibular condylar resorption 

consequent to orthognathic surgery: a clinical trial. Stem Cells Transl Med. 2024 Jul;13(7):593-

605. doi:10.1093/stcltm/szae026. 

15. Benli M, Olson J, Huck O, Özcan M. A novel treatment modality for myogenous 

temporomandibular disorders using aromatherapy massage with lavender oil: A randomized 

controlled clinical trial. Cranio. 2023 Jan;41(1):48-58. doi:10.1080/08869634.2020.1819067. 

16. Hara ES, Witzel AL, de Luca CEP, Ballester RY, Kuboki T, Bolzan MC. A novel vibratory 

stimulation-based occlusal splint for alleviation of TMD painful symptoms: a pilot study. J Oral 

Rehabil. 2013 Mar;40(3):179-184. doi:10.1111/joor.12026. 

17. Ravikumar C, Sasikala B, Krishnakumar Raja VB, Elavenil P. Evaluation of the efficacy of 

autologous conditioned serum versus dextrose prolotherapy in internal derangement of the TMJ 

- A pilot study. J Craniomaxillofac Surg. 2024 Apr;52(4):477-483. 

doi:10.1016/j.jcms.2024.01.025. 

18. Sielski M, Chęcińska K, Turosz N, Chęciński M, Sikora M. Single intra-articular 

administration of injectable platelet-rich fibrin (I-PRF) in alleviating temporomandibular joint 

pain: A pilot clinical trial. Dent Med Probl. 2025;62(1):187-192. doi:10.17219/dmp/188273. 

19. Liu SS, Xu LL, Liu LK, Lu SJ, Cai B. Platelet-rich plasma therapy for temporomandibular 

joint osteoarthritis: A randomized controlled trial. J Craniomaxillofac Surg. 2023 

Nov;51(11):668-674. doi:10.1016/j.jcms.2023.09.014. 



Siddiqui et al., 2025                                                               ISSN (Print): 2313-7371 ISSN (Online): 2308-2593  

 
 

20. Sousa BMD, López-Valverde N, López-Valverde A, Caramelo F, Fraile JF, Payo JH et al. 

Different Treatments in Patients with Temporomandibular Joint Disorders: A Comparative 

Randomized Study. Medicina (Kaunas). 2020 Mar;56(3):113. doi:10.3390/medicina56030113. 

21. Işık G, Kenç S, Özveri Koyuncu B, Günbay S, Günbay T. Injectable platelet-rich fibrin as 

treatment for temporomandibular joint osteoarthritis: A randomized controlled clinical trial. J 

Craniomaxillofac Surg. 2022 Jul;50(7):576-582. doi:10.1016/j.jcms.2022.06.006. 

22. Hegab AF, Ali HE, Elmasry M, Khallaf MG. Platelet-Rich Plasma Injection as an Effective 

Treatment for Temporomandibular Joint Osteoarthritis. J Oral Maxillofac Surg. 2015 

Sep;73(9):1706-1713. doi:10.1016/j.joms.2015.03.045. 

23. Asadpour N, Shooshtari Z, Kazemian M, Gholami M, Vatanparast N, Samieirad S et al. 

Combined Platelet-Rich Plasma and Hyaluronic Acid can Reduce Pain in Patients Undergoing 

Arthrocentesis for Temporomandibular Joint Osteoarthritis. J Oral Maxillofac Surg. 2022 

Sep;80(9):1474-1485. doi:10.1016/j.joms.2022.05.002. 

24. Maini K, Dua A. Temporomandibular Syndrome. StatPearls. 2025. 

25. Ghoneim NI, Mansour NA, Elmaghraby SA, Abdelsameaa SE. Treatment of 

temporomandibular joint disc displacement using arthrocentesis combined with injectable 

platelet rich fibrin versus arthrocentesis alone. J Dent Sci. 2022 Jan;17(1):468-475. 

doi:10.1016/j.jds.2021.07.027. 

26. Taqi M, Zaidi SJA, Siddiqui SU, Zia B, Siddiqui MK. Dental practitioners' knowledge, 

management practices, and attitudes toward collaboration in the treatment of temporomandibular 

joint disorders: a mixed-methods study. BMC Prim Care. 2024;25(1):137. doi:10.1186/s12875-

024-02398-1. 

27. Goddard NV, Waterhouse N. Regenerative Medicine, Stem Cell Therapies, and Platelet-Rich 

Plasma: Where Is the Evidence? Aesthet Surg J. 2020 Apr;40(4):460-465. 

doi:10.1093/asj/sjz317. 

28. Chicharro-Alcántara D, Rubio-Zaragoza M, Damiá-Giménez E, Carrillo-Poveda JM, Cuervo-

Serrato B, Peláez-Gorrea P et al. Platelet Rich Plasma: New Insights for Cutaneous Wound 

Healing Management. J Funct Biomater. 2018 Mar;9(1):10. doi:10.3390/jfb9010010. 



Siddiqui et al., 2025                                                               ISSN (Print): 2313-7371 ISSN (Online): 2308-2593  

 
 

29. Di Mitri M, D'Antonio S, Collautti E, Di Carmine A, Libri M, Gargano T et al. Platelet-Rich 

Plasma in Pediatric Surgery: A Comprehensive Review. Children. 2024 Aug;11(8):971. 

doi:10.3390/children11080971. 

30. Blaga FN, Nutiu AS, Lupsa AO, Ghiurau NA, Vlad SV, Ghitea TC. Exploring Platelet-Rich 

Plasma Therapy for Knee Osteoarthritis: An In-Depth Analysis. J Funct Biomater. 2024 

Aug;15(8):221. doi:10.3390/jfb15080221. 

31. Gong S, Emperumal CP, Al-Eryani K, Enciso R. Regeneration of temporomandibular joint 

using in vitro human stem cells: A review. J Tissue Eng Regen Med. 2022 Jul;16(7):591-604. 

doi:10.1002/term.3302. 

32. Jin Y, Li S, Yu Q, Chen T, Liu D. Application of stem cells in regeneration medicine. 

MedComm. 2023 Aug;4(4):e291. doi:10.1002/mco2.291. 

33. Linero I, Chaparro O. Paracrine Effect of Mesenchymal Stem Cells Derived from Human 

Adipose Tissue in Bone Regeneration. PLoS One. 2014 Sep;9(9):e107001. 

doi:10.1371/journal.pone.0107001. 

34. Rezazadeh H, Samiraninezhad N, Rezaee M. Biomimetic Scaffolds for Regeneration of 

Temporomandibular Joint Disc: A Narrative Review. J Dent. 2024;25(2):108-117. 

doi:10.30476/dentjods.2023.97625.2024. 

35. Acri TM, Shin K, Seol D, Laird NZ, Song I, Geary SM et al. Tissue engineering for the 

temporomandibular joint. Adv Healthc Mater. 2019 Jan;8(2):e1801236. 

doi:10.1002/adhm.201801236. 

36. Farjaminejad S, Farjaminejad R, Hasani M, Garcia-Godoy F, Abdouss M, Marya A et al. 

Advances and Challenges in Polymer-Based Scaffolds for Bone Tissue Engineering: A Path 

Towards Personalized Regenerative Medicine. Polymers. 2024 Jan;16(23):3303. 

doi:10.3390/polym16233303. 

37. Sun M, Tang L, Yang X, Lu J, He H, Lin J et al. Advancements of biomaterials in oral tissue 

engineering: past, present, and future. Beni-Suef Univ J Basic Appl Sci. 2024;13(1):104. 

doi:10.1186/s43088-024-00538-1.   

 

The Ziauddin University is on the list of I4OA, I4OC, and JISC. 

This is an open- access article distributed under the terms of the Creative Commons Attribution License (CC BY 4.0) 


