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Abstract

:

The aim of this review was to systematically map the research on the intra-articular administration of injectable platelet-rich fibrin (I-PRF) to the temporomandibular joints (TMJs). Medical databases covered by the ACM, BASE, Google, NLM, and ResearchGate were searched on 23 February 2023. The assessment of the level of evidence was based on the Oxford Center for Evidence-Based Medicine 2011 scale. The risk of bias was assessed for randomized controlled trials with the RoB2 tool. Extracted data were tabulated, and the changes in effect values were calculated. A total of eight studies qualified, of which five trials on 213 patients were randomized and controlled (RCTs). In each of the RTC study groups, arthrocentesis was performed, and 1–2 mL per joint of I-PRF (700 rpm/3 min/60 g centrifugation) was administered. Articular pain in three months decreased to 0–25% of the initial pre-interventional values in the study and 38–50% in the control groups. Mandible mobility increased to 121–153% and 115–120% in the I-PRF groups and controls, respectively. The main limitations of the evidence were the small number of RCTs and the lack of any RCT study groups receiving I-PRF without prior arthrocentesis. In conclusion, supplementing the temporomandibular joint rinsing with I-PRF administration further relieves pain and improves mandible mobility. The lack of RCTs on the intra-articular administration of I-PRF as a stand-alone procedure encourages further research. This research received no external funding. The review protocol has not been previously published.
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1. Introduction


1.1. Rationale


Temporomandibular disorders (TMDs) are a group of disorders affecting the temporomandibular joint (TMJ) and the muscles that control its movements [1,2,3]. Typical symptoms of TMD are pain or tenderness in the preauricular area, difficulty opening or closing the mouth, and a clicking sensation within the TMJs [1,4,5,6]. Treatment of TMD, depending on the etiology, may include pharmacotherapy, physiotherapy, splint therapy, minimally invasive surgical procedures such as intramuscular and joint punctures, arthroscopy, and in some cases, open surgery [7,8,9,10,11,12,13]. Among the commonly used methods based on punctures into the TMJs cavities, there are pumping arthrocentesis, two-way lavage, and intra-articular administration of various substances [14,15,16,17]. The injectables studied so far include corticosteroids (CS), hyaluronic acid (HA), hypertonic dextrose (HD), analgesics, ozone, and auto-derived preparations [5,15,18,19,20,21,22]. The currently used autografts are mainly substances obtained from the patient’s centrifuged blood: platelet-rich plasma (PRP), plasma rich in growth factor (PRGF), and injectable platelet-rich fibrin (I-PRF), of the most favorable composition [21,22,23,24,25,26].



Arthrocentesis with infusion fluids and intra-articular administration of popularly used injectables (CS, HA) generally improves mandibular mobility, reduces the intensity of articular acoustic symptoms and relieves pain, but does not lead to the regeneration of bone and cartilage erosions [14,15,16,27]. Therefore, the search for an effective method of treating less advanced forms of degenerative joint disease is highly justified [28]. Such therapy could shift the indications for arthroscopy and open surgery of TMJs towards more severe morphological disorders [22,29,30]. The latest clinical research sees the most promising solution in the transplantation of autologous mesenchymal stem cells (MSCs), primarily from adipose tissue [23,31,32,33]. Unfavorably, the implantation of fat preparations carries the risk of iatrogenic embolism, which can even lead to vision loss [34,35,36]. Therefore, stimulation of the stem cell proliferation and differentiation with the use of an appropriate growth factor concentrate, i.e., I-PRF, seems to be safer, technically easier, faster, and cheaper than adipose MSCs autografting [33,37].



Therefore, it seems that I-PRF is currently the most appropriate injectable in the treatment of TMDs. However, the research on intra-articularly administered I-PRF has not been systematically reviewed so far.




1.2. Objectives


The purpose of this review is to systematically map available data on the effectiveness of I-PRF administration in the TMJ cavities in the treatment of TMDs.





2. Methods


Subsequent stages of the review were carried out in accordance with the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) protocols [38,39].



2.1. Eligibility Criteria


The criteria for inclusion and exclusion of studies were defined in accordance with the Patients, Intervention, Control, Outcomes (PICO) framework (Table 1) [40]. Only primary clinical studies were allowed. Diagnoses were not limited to specific disease entities. For quantitative purposes, any comparison methods based on intra-articular injections were allowed. Ranges of articular pain, mobility in the joint, and any TMD severity scales were accepted as eligible quantitative outcomes. There were no time limits for the publication dates of the reports.




2.2. Information Sources and Search Strategy


The following engines were used to search medical databases for papers of all types, including articles, conference papers, and ongoing trial reports, regardless of study design: Guide to Computing Literature (ACM), Bielefeld Academic Search Engine (BASE), Google Scholar (GS), National Library of Medicine: ClinicalTrials.gov (NLM-CT), National Library of Medicine: PubMed (NLM-PM), and ResearchGate (RG). All searches were made on 23 February 2023. The following search strategy was used: “(i-prf OR “injectable platelet-rich fibrin”) AND temporomandibular”. In order to prevent the Google search engine from deviating from the content of the query, the “allintitle” (GS-AT) and “Sort by date” (GS-SD) commands were used. Detailed queries tailored to the specifics of individual search engines are listed in Table 2.




2.3. Selection Process


All records were entered into the Rayyan (Cambridge, MA, USA) automation tool and subjected to manual deduplication by two authors (K.C. and M.C.) [41]. In the next stage, the same authors performed a blind screening of titles and abstracts in accordance with the PICO criteria described above [40]. The agreement of assessments was expressed by Cohen’s kappa coefficient [42]. Records identified unanimously as ineligible have been removed. The remaining elements were transferred to the full-text analysis phase conducted independently by two researchers (M.Sie. and M.C.). In case of discrepancies regarding eligibility, the third judge (K.C.) made the final decision.




2.4. Data Collection Process


Data identifying individual studies, characteristics of study groups, and results in eligible domains were extracted from the content of articles by two independent researchers (M.Sie. and M.C.). In cases of inaccuracies, arrangements were made by consensus. Data was obtained only from the published content of articles and supplementary materials. No automation tools were used at this stage.




2.5. Data Items


For the purposes of the characteristics of the study groups, the first author of the report and the year of publication, the total number of patients, diagnosis, centrifugation protocol, study groups, number of patients in each study group, one-time amount of I-PRF administered (dose), number of administrations in the therapy protocol (number of doses), and substances administered in control groups (comparators) were collected. In the absence of data, this fact was noted in the summary table.



Each separate group of patients administered I-PRF was treated as a separate study group. Each of the groups that received a different substance (including placebo or lavage fluid) was treated as a control. In the domain of articular pain, values were taken from the visual analog scale (VAS) by default, and in the absence of this data, a numeric rating scale (NRS) or any other pain rating scale [43]. In the case of pain assessments in various situations, the one closest to physiological mobility, i.e., chewing, was selected. For the assessment of mandibular mobility, the values of the maximum unassisted opening of the mouth were extracted most willingly (regardless of the reference points) [43,44]. In the absence of these values, maximal painless opening, maximal manual assisted opening or lateral movements were selected, respectively [43,44]. In the case of the presence of TMDs staging scores according to different scales (e.g., Oral Health Impact Profile—Temporomandibular Disorders, Eight-item Jaw Function Limitations Scale, Helkimo Index, Fonseca Questionnaire, etc.), the values of all of them were collected [43,45].




2.6. Study Risk of Bias Assessment


All source studies levels of evidence were assessed in terms of treatment benefits according to Oxford Centre for Evidence-Based Medicine 2011 scale [46]. The risk of bias in controlled studies was determined using the revised Cochrane risk-of-bias tool for randomized trials (RoB2) [47]. The assessment was made by two authors (M.Sie. and M.C.) without the use of automation tools. Randomized controlled trials with no high risk of bias in any domain of the RoB2 tool were processed further [47].




2.7. Synthesis Methods


Quantitative eligibility was assessed by evaluating the completeness of data in at least one outcomes domain for each of the study groups. Effect variables in pain relief, increasing mandibular mobility, and reducing the value of dysfunction indices have been made independent of the specificity of the protocols of individual studies by calculating relative values according to the formula:


e = f/i × 100%,








where e is the effect, f is the final value of the variable, and i is the initial value of the variable. For pain, values below 100% (baseline value) indicate treatment relief. An increase in the mandibular opening range above 100% proves intervention effectiveness in improving mandible mobility. The decrease in the TMDs severity indices below 100% demonstrates the beneficial effect of the therapy on the overall assessment of the TMJs function.





3. Results


3.1. Study Selection


Of the 45 records identified, eight studies were ultimately included in the review. The entire selection process is illustrated in Figure 1. The number of records found using each search engine is presented in Table 3. The agreement of the judges’ decisions at the screening stage was Cohen’s k = 0.83, which means almost perfect agreement. Items that were in dispute were moved to the full-text analysis stage in order to reach an agreement.



At the stage of full-text eligibility, four studies were rejected in accordance with the above PICO criteria [48,49,50,51]. The detailed reasons for these decisions are presented in Table 4.




3.2. Study Characteristics


Table 5 presents the basic data characterizing the study groups in the context of the design of the included trials [26,52,53,54,55,56,57,58].



The number of patients in the study groups of controlled studies ranged from 18 to 24. The diagnoses each time fell within the canon of typical indications for injection therapy but were inhomogeneous through the studies. Every I-PRF administration in controlled trials was preceded by arthrocentesis. Due to the centrifuge settings being consistent for all studies to obtain I-PRF, these values have been omitted from the table. Each centrifugation protocol was 700× g rpm for 3 min with a relative force of 60 g. The volume of the injected blood preparation resulted directly from the volume of the upper joint cavity and ranged from 1 to 2 mL [59]. The puncture protocol each time suggested administration to the upper TMJ compartment. However, the lack of imaging control does not allow us to be sure of the precise place of deposition [59]. The number of doses of the preparation used ranged from one to four, and in the case of multi-dosing, the intervals were seven days in controlled trials. The study intervention was compared each time with arthrocentesis and in two of the trials, additionally also, with arthrocentesis with HA administration.




3.3. Risk of Bias in Studies


The evaluation of the research based on data from the reports showed that three out of five analyzed controlled studies met the minimum requirements for qualification as randomized controlled trials with a moderate risk of bias (Table 6) [53,54,55]. The other two papers reported a retrospective analysis of medical records, which prevented their inclusion in the synthesis of the results [56,57].




3.4. Results of Individual Studies


The results of individual randomized controlled studies are presented below [53,54,55]. This section omitted studies discussed in qualitative terms only.



3.4.1. Articular Pain


In all study groups (arthrocentesis and I-PRF administration) and control groups (arthrocentesis) after the intervention, articular pain values significantly decreased compared to the values before treatment (Table 7, Figure 2). After three months of treatment, pain intensity ranged from 0% to 25% of baseline values in the study groups and from 38 to 50% in the control groups. Further follow-up showed no improvement, and in the only control group observed for more than six months, it brought a slight recurrence of symptoms, while the therapeutic effect was maintained in the parallel I-PRF group.




3.4.2. Mandibular Mobility


Intra-articular injections improved the mobility of the mandible in each of the discussed groups of patients (Table 8, Figure 3). Each time the effect was better in the study groups (from 121% to 153% of the initial mandibular abduction) than in the control groups (from 115% to 120%). Significant improvement was observed already after seven to ten days, but approximately maximum values were observed in the period of two to twelve months after the first intervention. In the observation longer than six months, a decrease of more than a millimeter in the value of mouth opening was observed in the control group but not in the study group.




3.4.3. TMD Indices


Other scales of TMDs intensity used were the assessment of the presence of acoustic symptoms from TMJs and the Helkimo index (Table 9). Complete resolution of the clicking has been demonstrated after arthrocentesis and a single administration of I-PRF, but not after arthrocentesis alone. The Helkimo index values after three months reached a discrepancy from 13% of the initial value for the study group to 41% for the control group.





3.5. Other Studies


In a study by Muhammad et al., a decrease in the intensity of articular pain was observed in the group receiving intra-articular I-PRF, the group treated with ultrasound, and the group receiving a combination of both therapeutic methods [58]. There was no statistically significant difference between the groups, which, according to the authors, negates the synergistic activity between the two treatments while proving the analgesic efficacy of both [58].



In an uncontrolled study by Albilia et al., intracavitary administration of I-PRF was effective in alleviating pain [26]. The study design allowed for the continuation of therapy only in respondents, which resulted in identifying a group of about 30% of patients who did not improve in the course of the discussed treatment [26]. A higher percentage of improving patients correlated with a higher stage in the Wilkes classification [26].



Manafikhi et al. observed patients for the presence of acoustic symptoms and achieved 100% effectiveness in relieving them for a period of six months after two administrations of I-PRF [52]. Due to the preliminary nature of this prospective study, no control group was planned, which did not allow to prove that the type of substance had an impact on the treatment effect [52].





4. Discussion


4.1. General Interpretation of the Results


Additional administration of I-PRF to the TMJs cavities as a complement to arthrocentesis is more effective than arthrocentesis alone in each of the examined domains [53,54,55,56,57]. However, there are no studies that would allow the assessment of intra-articular administration of I-PRF as a stand-alone procedure.



4.1.1. Arthrocentesis with I-PRF Administration versus Sole Arthrocentesis


This review demonstrated that after three months of observation, the effect of combined therapy (arthrocentesis with I-PRF) is superior to the procedure without I-PRF by 16% to 43% in relieving articular pain and from 6% to 36% in increasing the range of mandibular abduction [53,54,55]. The smallest discrepancies were observed in a study with four interventions [54]. A comparison of the results from various reports for the study groups alone showed that the therapeutic effect in both domains is better with a single arthrocentesis with I-PRF administration than in the case of a four-fold repetition of the intervention [53,54,55]. Differences between the results of the control groups across the studies were not as pronounced [53,54,55].




4.1.2. Arthrocentesis with I-PRF Administration versus Arthrocentesis with HA Administration


The retrospective nature of studies with control groups of patients treated with arthrocentesis combined with the administration of HA did not allow their results to be included in the quantitative assessment [56,57]. Data presented by Torul et al. demonstrates the effectiveness of arthrocentesis with HA injection at a level similar to arthrocentesis alone in terms of both articular pain and the extent of mouth opening [56]. In opposition to them was the administration of I-PRF after lavage, which in both domains gave clearly better results [56]. In the report by Yuce et al., rinsing the TMJ preceded with I-PRF or HA injection brought a similar effect up to six months after the intervention, clearly superior to arthrocentesis alone [57]. In the course of further follow-up, there was a pronounced advantage of I-PRF over HA [57]. These results were consistent for both pain and abduction domains [57].





4.2. Limitations of the Evidence


The lack of concealment of I-PRF administration from the patients, common for the analyzed randomized controlled studies, was not classified as increasing the risk of bias to a “High” value [53,54,55]. This decision was motivated by the fact that blinding the intervention from the patient would require redundant blood collection in control groups. Thus none of the studies included in the quantitative analysis were assessed as having a high risk of bias [53,54,55]. Another relatively easily eliminable problem of the lack of blinding of groups of patients from researchers making measurements in the course of post-intervention follow-up was unnecessarily present [53,54,55].



The overall small number of studies considering intracavitary administration of I-PRF as part of TMD therapy makes it difficult to assess the efficiency of this preparation [26,48,49,52,53,54,55,56,57,58]. The few studies comparing arthrocentesis and I-PRF with any other injection therapy were included in the quantitative section of this systematic review [53,54,55]. However, the absence of any randomized controlled trials examining the administration of I-PRF as a stand-alone further exacerbates the problem of evidence limitation.




4.3. Limitations of the Review Processes


In the course of the review, only English-language search queries were used, which limited the results to those containing at least the title in English. Although searches have been carried out using a range of engines covering numerous medical databases, the completeness of the search results cannot be guaranteed.




4.4. Rejected Reports


The overall availability of research on the administration of I-PRF into TMJs cavities is so low that it seems justified to briefly mention reports rejected in this review [26,48,49,50,51,52,58,60,61]. Two clinical trials are currently reported as ongoing, but their results have not yet been published [60,61]. Another three trials with additional interventions were rejected during the selection process [48,49,51]. In the first of these trials, patients underwent additional conservative treatment (splint therapy and physiotherapy) [49]. Due to the complexity of the therapy, the assessment of the I-PRF component was not possible [49]. The study showed similar effects of the intracavitary administrations regardless of the injectable used: I-PRF, PRP, or HA [49]. In the second of the ineligible intervention papers, apart from intra-articular injections, pericapsular injections and immobilization were used, which enabled effective treatment of TMJ dislocations [48]. A reduction in maximal mouth opening was achieved, despite relying on intra-articular I-PRF, the same intervention that other investigators use to increase mandibular mobility [48]. The third of the discussed reports is a retrospective evaluation of a case series in which, as a result of combining arthroscopy with intra-articular administration of liquid PRF, a decrease in the severity of articular pain by about six points on the VAS scale and an increase of more than 40% in mandibular mobility was observed during an eight-month follow-up [51]. The lack of a control group makes it impossible to assess the impact of the administration of the blood product on the complex treatment results [51].




4.5. Future Research


Temporomandibular joint arthropuncture is gradually becoming common due to its relatively easy technique [62,63,64]. Controversies over the improvement of the procedure do not detract from the proven effectiveness of arthrocentesis and intra-articular injections, even when performed blindly [59,62,63]. The most proven is the reduction of articular pain and the increase in the range of motion of the mandible [5,15]. This can be achieved either by arthrocentesis or by administering approximately 1–2 mL of injectable per side [59]. Due to the smaller volume, it can be done with a single puncture and without the need for multiple withdrawals and replenishment of fluid in the joint cavity [14,15,16,22,30]. The simplification of the procedure in relation to known arthrocentesis techniques (double-needle, two-way needle, pumping) obviously reduces the risk of complications and the duration of the procedure. It can be presumed that it also increases the patient’s comfort, thus, the acceptance of the intervention. In the technique of single-needle, single-puncture administration into the TMJ cavity, CS, HA and PRP have been used primarily [5,24,65,66,67,68]. Due to the discussed advantages of I-PRF over the above-mentioned substances, it seems reasonable to evaluate the effects of I-PRF injections not preceded by arthrocentesis. The results of this meta-analysis suggest the possibility of a beneficial effect of the administration of I-PRF alone on the functioning of the TMJ, and thus the reduction of articular pain, mandible abduction restriction and acoustic symptoms severity. Studies comparing the results of I-PRF treatment (with and without arthrocentesis) in the context of the regenerative capacity of this preparation on TMJ structures would also be desirable.





5. Conclusions


Complementing arthrocentesis of the temporomandibular joint with injectable platelet-rich fibrin further reduces articular pain and increases mandible mobility. The lack of studies on the intra-articular administration of injectable platelet-rich fibrin as a stand-alone procedure encourages further research.
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Figure 1. PRISMA flow diagram. 
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Figure 2. Effect of arthrocentesis with I-PRF versus arthrocentesis alone on articular pain over time (months). 
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Figure 3. Effect of arthrocentesis with I-PRF versus arthrocentesis alone on mandibular mobility over time (months). 
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Table 1. Eligibility criteria.






Table 1. Eligibility criteria.





	Domain
	Inclusion Criteria
	Exclusion Criteria





	Patients
	Diagnosis of TMDs in human patients
	TMDs as a symptom of generalized joint disease



	Intervention
	I-PRF intra-articular injection alone or preceded by arthrocentesis
	Additional interventions



	Control
	One of the following: (1) arthrocentesis; (2) placebo injection; (3) hyaluronic acid administration
	Not applicable



	Outcomes
	At least one of the following: (1) TMJ articular pain; (2) mandibular mobility; (3) TMD severity scale
	Values of variables expressed qualitatively (present/absent) without using any scale
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Table 2. Search strategy variants.






Table 2. Search strategy variants.





	Search Engine
	Query





	ACM
	[[All: i-prf] OR [All: “injectable platelet-rich fibrin”]] AND [All: temporomandibular]



	BASE
	(i-prf OR “injectable platelet-rich fibrin”) AND temporomandibular



	GS-AT
	allintitle: (i-prf OR “injectable platelet-rich fibrin”) AND temporomandibular



	GS-SD
	(i-prf OR “injectable platelet-rich fibrin”) AND temporomandibular; “Sort by date” filter



	NLM-CT
	(i-prf OR “injectable platelet-rich fibrin”) AND temporomandibular



	NLM-PM
	(i-prf OR “injectable platelet-rich fibrin”) AND temporomandibular



	RG
	(“i-prf” OR “injectable platelet-rich fibrin”) AND “temporomandibular”
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Table 3. Search results.






Table 3. Search results.





	Search Engine
	Number of Records





	ACM
	0



	BASE
	10



	GS-AT
	1



	GS-SD
	4



	NLM-CT
	2



	NLM-PM
	8



	RG
	20



	Total:
	45
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Table 4. Studies rejected at the full-text evaluation stage.
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	First Author, Publication Year
	Title
	Reason for Rejection





	Vingender,

2023 [49]
	Evaluation of the efficiency of hyaluronic acid, PRP and I-PRF intra-articular injections in the treatment of internal derangement of the temporomandibular joint: A prospective study.
	Additional interventions (splint therapy, physiotherapy)



	da Silva Lima,

2022 [50]
	Ácido Hialurônico Vs Fibrina Rica Em Plaquetas: Qualutilizar Em Tratamentos De Osteoartritetemporomandibular?
	Review paper



	Gonzalez,

2021 [51]
	Clinical outcomes of operative arthroscopy and temporomandibular medical infiltration with platelet-rich fibrin in upper and lower articular space
	Additional interventions (arthroscopy)



	Baiomy,

2019 [48]
	Versatility of Injectable Platelet Rich Fibrin versus autologous blood injection in the Treatment of Chronic Recurrent Temporomandibular Joint Dislocation
	Additional interventions (pericapsular injection, immobilization)
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Table 5. Characteristics of the study groups.






Table 5. Characteristics of the study groups.





	First Author, Publication Year
	Total Number of Patients/Patients in the I-PRF Group
	Diagnosis
	Dose
	Number of Doses/Interval
	Comparators
	Level of Evidence





	Ghoneim,

2022 [53]
	40/20
	Disc displacement with reduction
	1.5 mL intra-articularly
	1/N/A
	AC
	2



	Isik,

2022 [54]
	36/18
	TMJ osteoarthritis
	1 mL intra-articularly
	4/1 week
	AC
	2



	Manafikhi,2022 [52]
	20/20
	Unilateral TMJ acoustic symptoms
	1 mL intra-articularly
	2/1 week
	None
	4



	Muhammad,

2022 [58]
	30/10
	TMDs
	1.5 mL intra-articularly
	1/N/A
	Ineligible (ultra-sound therapy)
	3



	Karadayi,

2021 [55]
	36/18
	Unilateral TMD
	maximum of 2 mL intra-articularly
	1/N/A
	AC
	2



	Torul,

2021 [56]
	54/18
	TMJ internal derangement(Wilkes stage III)
	1 mL intra-articularly
	1/N/A
	AC; AC + HA injection
	3



	Albilia,

2020 [26]
	37/37
	TMJ internal derangement(Wilkes stage I–V)
	1.5–2 mL intra-articularly
	Various/2 weeks
	None
	4



	Yuce,

2020 [57]
	47/24
	TMJ internal derangement
	2 mL intra-articularly
	3/1 week
	AC; AC + HA injection
	3







TMJ—temporomandibular joint; I-PRF—injectable platelet-rich fibrin; PRP—platelet-rich plasma; AC—arthrocentesis; HA—hyaluronic acid.













[image: Table] 





Table 6. Risk of bias assessment summary.






Table 6. Risk of bias assessment summary.





	First Author, Publication Year
	Study Design
	Randomization Process
	Deviations from the Intended Interventions
	Missing Outcome Data
	Measurement of the Outcome
	Selection of the Reported Result
	Overall Risk of Bias





	Ghoneim,

2022 [53]
	Randomized controlled trial
	Some concerns
	Some concerns
	Low
	Some concerns
	Low
	Some concerns



	Isik,

2022 [54]
	Randomized controlled trial
	Low
	Some concerns
	Low
	Some concerns
	Low
	Some concerns



	Karadayi,

2021 [55]
	Randomized controlled trial
	Low
	Some concerns
	Some concerns
	Some concerns
	Low
	Some concerns



	Torul,

2021 [56]
	Retrospective study
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A



	Yuce,

2020 [57]
	Retrospective study
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A







N/A—not applicable.
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Table 7. Articular pain in the study and control groups.
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	First Author, Publication Year
	Patient Group (Number of Patients)
	Initial Value
	After 7–10 Days
	After 1 Month
	After 2 Months
	After 3 Months
	After 6 Months
	After 12 Months
	Effect after 3 Months (the Lower the Better)





	Ghoneim,

2022 [53]
	AC + I-PRF
	6.0
	0.0 *
	N/A
	N/A
	0.0 *
	0.0 *
	N/A
	0.0% *



	
	AC
	8.0
	5.0 *
	N/A
	N/A
	3.0 *
	3.0 *
	N/A
	37.5% *



	Isik,

2022 [54]
	AC + I-PRF
	8.0
	N/A
	3.3 *
	2.3 *
	2.0 *
	1.9 *
	1.9 *
	25.0% *



	
	AC
	8.3
	N/A
	4.3 *
	3.6 *
	3.4 *
	2.9 *
	3.5 *
	41.0% *



	Karadayi,

2021 [55]
	AC + I-PRF
	6.2
	2.8 *
	1.0 *
	N/A
	0.4 *
	N/A
	N/A
	6.5% *



	
	AC
	5.9
	4.6
	3.6 *
	N/A
	3.0 *
	N/A
	N/A
	50.1% *







I-PRF—injectable platelet-rich fibrin; AC—arthrocentesis; N/A—not applicable; * p < 0.05.
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Table 8. Mandibular mobility in the study and control groups. Values in millimeters.
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	First Author, Publication Year
	Patient Group
	Initial Value
	After 7–10 Days
	After 1 Month
	After 2 Months
	After 3 Months
	After 6 Months
	After 12 Months
	Effect after 3 Months (the Higher the Better)





	Ghoneim,

2022 [53]
	AC + I-PRF
	31.5
	44.7 *
	N/A
	N/A
	48.3 *
	50.2 *
	N/A
	153.3%



	
	AC
	36.2
	40.4 *
	N/A
	N/A
	42.4 *
	43.8 *
	N/A
	117.1% *



	Isik,

2022 [54]
	AC + I-PRF
	33.3
	N/A
	39.1 *
	40.2 *
	40.4 *
	40.8 *
	40.6 *
	121.3% *



	
	AC
	33.9
	N/A
	37.7 *
	38.8 *
	39.1 *
	39.3 *
	37.8 *
	115.3% *



	Karadayi,

2021 [55]
	AC + I-PRF
	33.4
	38.3
	42.2 *
	N/A
	43.8 *
	N/A
	N/A
	131.1% *



	
	AC
	31.7
	33.9
	36.0 *
	N/A
	38.1 *
	N/A
	N/A
	120.2% *







I-PRF—injectable platelet-rich fibrin; AC—arthrocentesis; N/A—not applicable; * p < 0.05.
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Table 9. TMD indices in the study and control groups.
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	First Author, Publication Year;

TMD Index
	Patient Group
	Initial Value
	After 7–10 Days
	After 1 Month
	After 3 Months
	After 6 Months
	Effect after 3 Months (the Lower the Better)





	Ghoneim,

2022 [53]
	AC + I-PRF
	20.0
	0.0 *
	N/A
	0.0 *
	0.0 *
	0.0% *



	Clicking score
	AC
	20.0
	12.0 *
	N/A
	6.0 *
	9.0 *
	30.0% *



	Karadayi,

2021 [55]
	AC + I-PRF
	15.7
	7.7
	3.4 *
	2.1 *
	N/A
	13.4% *



	Helkimo index
	AC
	15.7
	11.8 *
	8.4 *
	6.4 *
	N/A
	40.8% *







TMD—temporomandibular disorder; I-PRF—injectable platelet-rich fibrin; AC—arthrocentesis; N/A—not applicable; * p < 0.05.
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