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Appendix I. PRISMA Checklist
	Section and Topic 
	Item #
	Checklist item 
	Location where item is reported 

	TITLE 
	

	Title 
	1
	Identify the report as a systematic review.
	Page 1

	ABSTRACT 
	

	Abstract 
	2
	See the PRISMA 2020 for Abstracts checklist.
	Page 2-3
Please see Appendix II

	INTRODUCTION 
	

	Rationale 
	3
	Describe the rationale for the review in the context of existing knowledge.
	Page 4-6

	Objectives 
	4
	Provide an explicit statement of the objective(s) or question(s) the review addresses.
	Page 6

	METHODS 
	

	Eligibility criteria 
	5
	Specify the inclusion and exclusion criteria for the review and how studies were grouped for the syntheses.
	Page 7

	Information sources 
	6
	Specify all databases, registers, websites, organisations, reference lists and other sources searched or consulted to identify studies. Specify the date when each source was last searched or consulted.
	Page 8

	Search strategy
	7
	Present the full search strategies for all databases, registers and websites, including any filters and limits used.
	Page 8
Appendix III

	Selection process
	8
	Specify the methods used to decide whether a study met the inclusion criteria of the review, including how many reviewers screened each record and each report retrieved, whether they worked independently, and if applicable, details of automation tools used in the process.
	Page 9

	Data collection process 
	9
	Specify the methods used to collect data from reports, including how many reviewers collected data from each report, whether they worked independently, any processes for obtaining or confirming data from study investigators, and if applicable, details of automation tools used in the process.
	Page 11

	Data items 
	10a
	List and define all outcomes for which data were sought. Specify whether all results that were compatible with each outcome domain in each study were sought (e.g. for all measures, time points, analyses), and if not, the methods used to decide which results to collect.
	Page 11

	
	10b
	List and define all other variables for which data were sought (e.g. participant and intervention characteristics, funding sources). Describe any assumptions made about any missing or unclear information.
	Page 11

	Study risk of bias assessment
	11
	Specify the methods used to assess risk of bias in the included studies, including details of the tool(s) used, how many reviewers assessed each study and whether they worked independently, and if applicable, details of automation tools used in the process.
	Page 12

	Effect measures 
	12
	Specify for each outcome the effect measure(s) (e.g. risk ratio, mean difference) used in the synthesis or presentation of results.
	Page 12

	Synthesis methods
	13a
	Describe the processes used to decide which studies were eligible for each synthesis (e.g. tabulating the study intervention characteristics and comparing against the planned groups for each synthesis (item #5)).
	N/A

	
	13b
	Describe any methods required to prepare the data for presentation or synthesis, such as handling of missing summary statistics, or data conversions.
	Page 13

	
	13c
	Describe any methods used to tabulate or visually display results of individual studies and syntheses.
	Page 13

	
	13d
	Describe any methods used to synthesize results and provide a rationale for the choice(s). If meta-analysis was performed, describe the model(s), method(s) to identify the presence and extent of statistical heterogeneity, and software package(s) used.
	Page 12-13

	
	13e
	Describe any methods used to explore possible causes of heterogeneity among study results (e.g. subgroup analysis, meta-regression).
	N/A

	
	13f
	Describe any sensitivity analyses conducted to assess robustness of the synthesized results.
	N/A

	Reporting bias assessment
	14
	Describe any methods used to assess risk of bias due to missing results in a synthesis (arising from reporting biases).
	N/A

	Certainty assessment
	15
	Describe any methods used to assess certainty (or confidence) in the body of evidence for an outcome.
	Page 12

	RESULTS 
	

	Study selection 
	16a
	Describe the results of the search and selection process, from the number of records identified in the search to the number of studies included in the review, ideally using a flow diagram.
	Page 10, 14

	
	16b
	Cite studies that might appear to meet the inclusion criteria, but which were excluded, and explain why they were excluded.
	Appendix V

	Study characteristics 
	17
	Cite each included study and present its characteristics.
	Page 18
Appendix VI

	Risk of bias in studies 
	18
	Present assessments of risk of bias for each included study.
	Page 14

	Results of individual studies 
	19
	For all outcomes, present, for each study: (a) summary statistics for each group (where appropriate) and (b) an effect estimate and its precision (e.g. confidence/credible interval), ideally using structured tables or plots.
	Page 14-19

	Results of syntheses
	20a
	For each synthesis, briefly summarise the characteristics and risk of bias among contributing studies.
	Page 14

	
	20b
	Present results of all statistical syntheses conducted. If meta-analysis was done, present for each the summary estimate and its precision (e.g. confidence/credible interval) and measures of statistical heterogeneity. If comparing groups, describe the direction of the effect.
	Page 18-19

	
	20c
	Present results of all investigations of possible causes of heterogeneity among study results.
	N/A

	
	20d
	Present results of all sensitivity analyses conducted to assess the robustness of the synthesized results.
	N/A

	Reporting biases
	21
	Present assessments of risk of bias due to missing results (arising from reporting biases) for each synthesis assessed.
	N/A

	Certainty of evidence 
	22
	Present assessments of certainty (or confidence) in the body of evidence for each outcome assessed.
	Page 18-19

	DISCUSSION 
	

	Discussion 
	23a
	Provide a general interpretation of the results in the context of other evidence.
	Page 22-24

	
	23b
	Discuss any limitations of the evidence included in the review.
	Page 22-24

	
	23c
	Discuss any limitations of the review processes used.
	Page 22-24

	
	23d
	Discuss implications of the results for practice, policy, and future research.
	Page 23-24

	OTHER INFORMATION
	

	Registration and protocol
	24a
	Provide registration information for the review, including register name and registration number, or state that the review was not registered.
	Page 3

	
	24b
	Indicate where the review protocol can be accessed, or state that a protocol was not prepared.
	Page 3

	
	24c
	Describe and explain any amendments to information provided at registration or in the protocol.
	N/A

	Support
	25
	Describe sources of financial or non-financial support for the review, and the role of the funders or sponsors in the review.
	Page 3

	Competing interests
	26
	Declare any competing interests of review authors.
	Page 

	Availability of data, code and other materials
	27
	Report which of the following are publicly available and where they can be found template data collection forms; data extracted from included studies; data used for all analyses; analytic code; any other materials used in the review.
	N/A
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Appendix II. PRISMA Checklist for Abstracts

	Section and Topic 
	Item #
	Checklist item 
	Reported (Yes/No) 

	TITLE 
	

	Title 
	1
	Identify the report as a systematic review.
	Y

	BACKGROUND 
	

	Objectives 
	2
	Provide an explicit statement of the main objective(s) or question(s) the review addresses.
	Y

	METHODS 
	

	Eligibility criteria 
	3
	Specify the inclusion and exclusion criteria for the review.
	Y

	Information sources 
	4
	Specify the information sources (e.g. databases, registers) used to identify studies and the date when each was last searched.
	Y

	Risk of bias
	5
	Specify the methods used to assess risk of bias in the included studies.
	Y

	Synthesis of results 
	6
	Specify the methods used to present and synthesise results.
	Y

	RESULTS 
	

	Included studies 
	7
	Give the total number of included studies and participants and summarise relevant characteristics of studies.
	Y

	Synthesis of results 
	8
	Present results for main outcomes, preferably indicating the number of included studies and participants for each. If meta-analysis was done, report the summary estimate and confidence/credible interval. If comparing groups, indicate the direction of the effect (i.e. which group is favoured).
	Y

	DISCUSSION 
	

	Limitations of evidence
	9
	Provide a brief summary of the limitations of the evidence included in the review (e.g. study risk of bias, inconsistency and imprecision).
	Y

	Interpretation
	10
	Provide a general interpretation of the results and important implications.
	Y

	OTHER 
	

	Funding
	11
	Specify the primary source of funding for the review.
	Y

	Registration
	12
	Provide the register name and registration number.
	Y





From:  Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated guideline for reporting systematic reviews. BMJ 2021;372:n71. doi: 10.1136/bmj.n71

For more information, visit: http://www.prisma-statement.org/




Appendix III: Search strategy
[bookmark: _Hlk122099401]Search conducted using the limits outlined in the tables below for each database, carried out May 7, 2021 and re-checked on December 16, 2022.

	Ovid MEDLINE(R) and Epub Ahead of Print, In-Process, In-Data-Review & Other Non-Indexed Citations, Daily and Versions(R) <1946 to May 06, 2021>

	
	
	

	1
	Apicoectomy/
	1563

	2
	Endodontics/
	2344

	3
	Apicectomy.tw.
	197

	4
	Apicoectomy.tw.
	488

	5
	(periradicular adj3 surg*).tw.
	159

	6
	(periapical adj3 surg*).tw.
	409

	7
	(periapical adj3 resection).tw.
	6

	8
	(endodontic adj3 surg*).tw.
	958

	9
	(apical adj3 surg*).tw.
	560

	10
	(apical adj3 resection).tw.
	295

	11
	(root-end adj3 surg*).tw.
	93

	12
	(root-end adj3 resection*).tw.
	179

	13
	or/1-12
	5743

	14
	Guided Tissue Regeneration/
	2697

	15
	Guided Tissue Regeneration.tw.
	1729

	16
	GTR.tw.
	2209

	17
	(blood adj3 derived).tw.
	11510

	18
	Platelet Rich Plasma/
	4399

	19
	platelet rich plasma.tw.
	10708

	20
	Platelet-Rich Fibrin/
	507

	21
	platelet rich fibrin.tw.
	1444

	22
	PRP.tw.
	16260

	23
	PRF.tw.
	3885

	24
	or/14-23
	42543

	25
	13 and 24
	112



	Ovid Embase <1974 to 2021 May 06> 
	

	
	
	

	1
	Apicoectomy/
	  199

	2
	endodontic surgery/
	144

	3
	Apicectomy.tw.
	194

	4
	Apicoectomy.tw.
	407

	5
	(periradicular adj3 surg*).tw.
	151

	6
	(periapical adj3 surg*).tw.
	374

	7
	(periapical adj3 resection).tw.
	4

	8
	(endodontic adj3 surg*).tw.
	901

	9
	(apical adj3 surg*).tw.
	808

	10
	(apical adj3 resection).tw.
	342

	11
	(root-end adj3 surg*).tw.
	89

	12
	(root-end adj3 resection*).tw.
	175

	13
	or/1-12
	3091

	14
	Tissue Regeneration/
	25652

	15
	Guided Tissue Regeneration.tw.
	1697

	16
	GTR.tw.
	3100

	17
	(blood adj3 derived).tw.
	17018

	18
	thrombocyte rich plasma/
	13621

	19
	platelet rich plasma.tw.
	14695

	20
	Platelet-Rich Fibrin/
	1069

	21
	platelet rich fibrin.tw.
	1464

	22
	PRP.tw.
	23065

	23
	PRF.tw.
	5257

	24
	or/14-23
	83005

	25
	13 and 24
	129

	
	
	


Dentistry and Oral Sciences Source via EBSCOhost
	S1
	DE "APICOECTOMY"
	279

	S2
	DE "ENDODONTICS"
	11,192

	S3
	TI ( Apicectomy OR Apicoectomy ) OR AB ( Apicectomy OR Apicoectomy )
	280

	S4
	TI ( periradicular N3 surg* OR periapical N3 surg* ) OR AB ( periradicular N3 surg* OR periapical N3 surg* )
	417

	S5
	TI ( periapical N3 resection OR endodontic N3 surg* ) OR AB ( periapical N3 resection OR endodontic N3 surg* )
	923

	S6
	TI ( apical N3 surg* OR apical N3 resection ) OR AB ( apical N3 surg* OR apical N3 resection )
	309

	S7
	TI ( root-end N3 surg* OR root-end N3 resection* ) OR AB ( root-end N3 surg* OR root-end N3 resection* )
	206

	S8
	S1 OR S2 OR S3 OR S4 OR S5 OR S6 OR S7
	12,207

	S9
	DE "GUIDED tissue regeneration"
	1,412

	S10
	TI Guided tissue regeneration OR AB Guided tissue regeneration
	1,017

	S11
	TI GTR OR AB GTR
	514

	S12
	TI blood N3 derived OR AB blood N3 derived
	56

	S13
	DE "PLATELET-rich plasma"
	492

	S14
	TI Platelet-rich plasma OR AB Platelet-rich plasma
	828

	S15
	DE "PLATELET-rich fibrin"
	580

	S16
	TI Platelet-rich fibrin OR AB Platelet-rich fibrin
	843

	S17
	TI ( PRP OR PRF ) OR AB ( PRP OR PRF )
	1,312

	S18
	S9 OR S10 OR S11 OR S12 OR S13 OR S14 OR S15 OR S16 OR S17
	3,696

	S19
	S8 AND S18
	162




CENTRAL via the Cochrane Library
	ID
	Search
	Hits

	#1
	MeSH descriptor: [Apicoectomy] explode all trees
	83

	#2
	MeSH descriptor: [Endodontics] explode all trees
	1438

	#3
	Apicectomy
	25

	#4
	Apicoectomy
	104

	#5
	periradicular NEAR/3 surg*
	30

	#6
	periapical NEAR/3 surg*
	81

	#7
	periapical NEAR/3 resection
	1

	#8
	endodontic NEAR/3 surg*
	113

	#9
	apical NEAR/3 surg*
	102

	#10
	apical NEAR/3 resection
	21

	#11
	root-end NEAR/3 surg*
	10

	#12
	root-end NEAR/3 resection*
	22

	#13
	{OR #1-#12}
	1677

	#14
	MeSH descriptor: [Guided Tissue Regeneration] explode all trees
	525

	#15
	Guided tissue regeneration
	842

	#16
	GTR
	413

	#17
	blood NEAR/3 derived
	581

	#18
	MeSH descriptor: [Platelet-Rich Plasma] explode all trees
	536

	#19
	Platelet-rich plasma
	2230

	#20
	MeSH descriptor: [Platelet-Rich Fibrin] explode all trees
	104

	#21
	Platelet-rich fibrin
	769

	#22
	PRP
	2570

	#23
	PRF
	919

	#24
	{OR #14-#23}
	5710

	#25
	#13 AND #24 in Trials
	45

	#26
	#25 not (embase or pubmed):an
	19




Appendix IV. JBI Critical Appraisal Tool for Randomised Controlled Trials


	Criteria
	Studies

	
	Angerame et al. 2015
	Dhamija et al. 2020
	Meschi et al. 2020

	1. Was true randomization used for assignment of participants to treatment groups?
	Y
	Y
	Y

	2. Was allocation to treatment groups concealed?
	Y
	Y
	Y

	3. Were treatment groups similar at the baseline?
	Y
	Y
	Y

	4. Were participants blind to treatment assignment?
	N
	N
	U

	5. Were those delivering treatment blind to treatment assignment?
	N
	N
	N

	6. Were outcomes assessors blind to treatment assignment?
	Y
	Y
	Y

	7. Were treatment groups treated identically other than the intervention of interest?
	Y
	Y
	Y

	8. Was follow up complete and if not, were differences between groups in terms of their follow up adequately described and analyzed?
	U
	Y
	Y

	9. Were participants analyzed in the groups to which they were randomized?
	Y
	Y
	Y

	10. Were outcomes measured in the same way for treatment groups?
	Y
	Y
	Y

	11. Were outcomes measured in a reliable way?
	Y
	Y
	Y

	12. Was appropriate statistical analysis used?
	Y
	Y
	Y

	13. Was the trial design appropriate, and any deviations from the standard RCT design (individual randomization, parallel groups) accounted for in the conduct and analysis of the trial?
	Y
	Y
	Y




Y = Yes
N = No
Unclear = U







Appendix V. Studies excluded at full text, including the reasons for exclusion
Bezgin T, Yilmaz AD, Celik BN, Kolsuz ME, Sonmez H. Efficacy of Platelet-rich Plasma as a Scaffold in Regenerative Endodontic Treatment. Journal of Endodontics. 2015;41:36–44.
Reason for exclusion: Ineligible intervention

Mohan B, Lakshmi Narayanan L. Treatment of endodontically induced periapical lesions using hydroxyapatite, platelet-rich plasma, and a combination of both: An in vivo study. Journal of Conservative Dentistry. 2011;14:140–6.
Reason for exclusion: Ineligible intervention

Ctri  null. Comparative study of healing after periapical surgery BY ULTRASOUND using platelet rich fibrin. TrialID=CTRI/2017/08/009415. 2017;
Reason for exclusion: No full text available

Ctri  null. assessment of bone healing after endodontic surgery using two bioresorbable membranes. TrialID=CTRI/2020/12/029599. 2020;
Reason for exclusion: No full text available

Ctri  null. periapical healing evaluation after root end surgery with different retro filling materials with or without platelet rich fibrin. http://www.who.int/trialsearch/Trial2.aspx?TrialID=CTRI/2020/02/023443. 2020;
Reason for exclusion: No full text available

Dhiman M, Kumar S, Duhan J, Sangwan P, Tewari S. Effect of Platelet-rich Fibrin on Healing of Apicomarginal Defects: A Randomized Controlled Trial. Journal of Endodontics [Internet]. 2015;41:985–91. 
Reason for exclusion: Ineligible intervention

Karan NB, Aricioğlu B. Assessment of bone healing after mineral trioxide aggregate and platelet-rich fibrin application in periapical lesions using cone-beam computed tomographic imaging. Clinical Oral Investigations. 2020;24:1065–72.
Reason for exclusion: Ineligible outcomes. Excluded during data extraction - does not provide data on success or failure of intervention. 

Meschi N, Fieuws S, Vanhoenacker A, Strijbos O, Van der Veken D, Politis C, et al. Root-end surgery with leucocyte- and platelet-rich fibrin and an occlusive membrane: a randomized controlled clinical trial on patients’ quality of life. Clinical Oral Investigations. 2018;22:2401–11.
Reason for exclusion: Ineligible outcomes

Nct  null. A Cone Beam Computed Tomographic Evaluation of Healing of Apicomarginal Defects Using Autologous Platelet Aggregates. https://clinicaltrials.gov/show/NCT04389346. 2020;
Reason for exclusion: No full text available, possibly not published

Nct  null. Effect of Platelet-Rich Plasma Biomembrane on Enhancing Bone Regeneration Following Endodontic Surgery. https://clinicaltrials.gov/show/NCT04109417. 2019;
Reason for exclusion: No full text available, possibly not published

Nct  null. Platelet Rich Plasma in Healing of Through and Through Periradicular Lesions. https://clinicaltrials.gov/show/NCT03430557. 2018;
Reason for exclusion: No full text available, possibly not published

Nct  null. The Effect of MTA and PRF Application in Periapical Lesions. https://clinicaltrials.gov/show/NCT03743987. 2018;
Reason for exclusion: No full text available, possibly not published

Soto-Peñaloza D, Peñarrocha-Diago M, Cervera-Ballester J, Peñarrocha-Diago M, Tarazona-Alvarez B, Peñarrocha-Oltra D. Pain and quality of life after endodontic surgery with or without advanced platelet-rich fibrin membrane application: a randomized clinical trial. Clinical Oral Investigations. 2020;24:1727–38.
Reason for exclusion: Ineligible outcomes

Vaishnavi C, Mohan B, Narayanan LL. Treatment of endodontically induced periapical lesions using hydroxyapatite, platelet-rich plasma, and a combination of both: An in vivo study. Journal of Conservative Dentistry. 2011;14:140–6.
Reason for exclusion: Ineligible intervention



Appendix VI: Included studies

Angerame D, De Biasi M, Kastrioti I, Franco V, Castaldo A, Maglione M. Application of platelet-rich fibrin in endodontic surgery: A pilot study. Giornale Italiano di Endodonzia. 2015;29:51–7.
Dhamija R, Tewari S, Sangwan P, Duhan J, Mittal S. Impact of Platelet-rich Plasma in the Healing of Through-and-through Periapical Lesions Using 2-dimensional and 3-dimensional Evaluation: A Randomized Controlled Trial. Journal of Endodontics. 2020;46:1167–84.
Meschi N, Vanhoenacker A, Strijbos O, Camargo Dos Santos B, Rubbers E, Peeters V, et al. Multi-modular bone healing assessment in a randomized controlled clinical trial of root-end surgery with the use of leukocyte- and platelet-rich fibrin and an occlusive membrane. Clinical Oral Investigations. 2020;24:4439–53
