Appendix A

PICOS framework 
• Population (P): Patients with maxillofacial defects underwent reconstructive surgery.
• Intervention (I): Use of PEEK implants for reconstruction.
• Comparison (C): Other implant materials such as titanium, PMMA, silicone, polyethylene, hydroxyapatite.
• Outcome (O): clinical outcomes (implant succes rates, complacation rates), patient satisfaction, functional outcomes (improvement in chewing, speech, and overall quality of life). 

Research Question: 
Table 1. Eligibility criteria
	
	Inclusion criteria
	Exclusion criteria

	Patient, Population, or Problem	
	Adults (≥18 years) underwent maxillofacial reconstruction using PEEK or other implants 
	Patents (18 years) underwent surgery using non-maxillofacial implants (e.g., orthopedic, spinal)

	Intervention
	PEEK implants for craniomaxillofacial reconstruction.
	PEEK used in non-reconstructive applications (e.g., dental implants, orthopedic use).

	Comparison Intervention/control*
	Studies where other materials (titanium, PMMA, silicone, polyethylene, hydroxyapatite) were used
	

	Outcome
	Cinical (complications, infection rate, rejection, implant failure, symmentry)
Aesthetic (patient-reported satisfaction, aesthetic scores)
Functional (speech, chewing, quality of life improvement)
	Studies not reporting clinical, aesthetic or functional oiutcomes.

	Study type
	Randomized controlled trials, cohort studies, case-control studies, case series.
	Systematic reviews, literature reviews, animal studies, in-vitro studies.

	Time frame
	Published between 2000-2025
	Studies before 2000

	Language
	English-language articles
	Non-English articles



PICOS Database Search Strategy
(“PEEK implants” OR “polyetheretherketone implants” OR “titanium implants” OR “PMMA implants” OR “silicone implants” OR “polyethylene implants” OR “hydroxyapatite implants”) AND (“maxillofacial reconstruction” OR “facial bone defects” OR “craniofacial reconstruction”) AND (“patient satisfaction” OR “clinical outcomes” OR “aesthetical outcomes” OR “complication” OR “functional outcomes”).


Table 2. PICO(S) Search Strategy

	Concept 1:

	Concept 2:

	Concept 3:

	Concept 4:

	maxillofacial reconstruction OR facial bone defects OR craniofacial reconstruction
	PEEK implants OR
polyetheretherketone implants
	titanium implants OR PMMA implants OR silicone implants OR polyethylene implants OR hydroxyapatite implants
	patient satisfaction OR clinical otcomes OR aesthetical outcomes OR complication OR functional oucomes



Table 3.MeSH Terms
	Keywords:
	MeSH  terms /Medline/PubMed:

	PEEK implants
	Polyetherertherketone 

	Titanium implants
	Titanium

	Polymethylmatacrylate implants
	Polymethylmatacrylate

	Silicone implants
	Silicone

	Polyethylene implants
	Polyethylene

	Hydroxyapatite implants
	Hydroxyapatite

	Cranio-, maxillofacial surgery
	Maxillofacial surgery, Craniofacial Abnormalities

	Clinical outcome
	Patient Satisfaction, Treatment Outcome, Complications



Table 4. Search Strategy
	Electronic Database
	Search Strategy Used
	Filter/
Results

	MEDLINE 
via OVID


	Ovid MEDLINE(R) ALL <1946 to 2025 May 30>
1	Polyetheretherketone implants.mp.	53
2	PEEK.mp.	4193
3	exp Titanium/ or titanium implants.mp.	51776
4	exp Methylmethacrylates/ or exp Polymethyl Methacrylate/ or PMMA implants.mp.	15330
5	exp "Prostheses and Implants"/ or exp Silicones/ or silicone implants.mp.	643570
6	exp Polyethylene/ or polyethylene implants.mp. or exp Polyethylenes/	22457
7	exp Hydroxyapatites/ or hydroxyapatite implants.mp.	23930
8	exp Plastic Surgery Procedures/ or maxillofacial reconstruction.mp. or exp Mandibular Reconstruction/	274080
9	facial bone defects.mp.	25
10	craniofacial reconstruction.mp.	547
11	exp Patient Satisfaction/ or patient satisfaction.mp.	137214
12	exp Treatment Outcome/ or clinical outcomes.mp.	1490010
13	aesthetical outcomes.mp.	18
14	complication.mp.	400714
15	functional outcomes.mp.	41314
16	1 or 2 or 3 or 4 or 5 or 6 or 7	721421
17	8 or 9 or 10	274458
18	16 and 17	54867
19	11 or 12 or 13 or 14 or 15	1935967
20	18 and 19	21203
21	20 and 2020:2025.(sa_year).	5382
22	cranio*.mp. or exp Skull/	324991
23	exp Maxillofacial Injuries/ or maxillofacial.mp.	50453
24	22 or 23	357433
25	21 and 24	836
Searches were updated to May 31, 2025

	Language: no filter

Publication date: 2000
onwards

Hits: 836 


	Embase
via OVID
	Embase <1974 to 2025 May 30>
1	Polyetheretherketone implants.mp.	58
2	PEEK.mp.	5192
3	exp Titanium/ or titanium implants.mp.	65423
4	exp Methylmethacrylates/ or exp Polymethyl Methacrylate/ or PMMA implants.mp.	29454
5	exp "Prostheses and Implants"/ or exp Silicones/ or silicone implants.mp.	650340
6	exp Polyethylene/ or polyethylene implants.mp. or exp Polyethylenes/	30362
7	exp Hydroxyapatites/ or hydroxyapatite implants.mp.	38231
8	exp Plastic Surgery Procedures/ or maxillofacial reconstruction.mp. or exp Mandibular Reconstruction/	357701
9	facial bone defects.mp.	31
10	craniofacial reconstruction.mp.	657
11	exp Patient Satisfaction/ or patient satisfaction.mp.	208040
12	exp Treatment Outcome/ or clinical outcomes.mp.	3001233
13	aesthetical outcomes.mp.	21
14	complication.mp.	3025357
15	functional outcomes.mp.	59081
16	1 or 2 or 3 or 4 or 5 or 6 or 7	777012
17	8 or 9 or 10	357900
18	16 and 17	33370
19	11 or 12 or 13 or 14 or 15	5564474
20	18 and 19	16989
21	20 and 2020:2025.(sa_year).	5925
22	cranio*.mp. or exp Skull/	400419
23	exp Maxillofacial Injuries/ or maxillofacial.mp.	126879
24	22 or 23	502380
25	21 and 24	716
Searches were updated to May 31, 2025
	Language: no filter

Publication date: 2000 onwards

Hits: 716


	Cochrane Library, including Central Register of Controlled Trials (CENTRAL)
	ID	Search	Hits
#1	polyetheretherketone OR PEEK	672
#2	titanium	3386
#3	PMMA OR Polymethylmatacrylate	587
#4	Polyethylene	6701
#5	Silicone	3525
#6	Hydroxyapatite	1240
#7	Maxillofacial surgery	5195
#8	Patient satisfaction OR Complication	143870
#9	(Polyetherertherketone OR Titanium OR Polymethylmatacrylate OR Silicone OR Polyethylene OR Hydroxyapatite):ti,ab,kw AND (Maxillofacial surgery OR facial bone defects OR craniofacial):ti,ab,kw (Word variations have been searched)	227
Searches were updated to May 31, 2025
	Language: no filter
Publication date: 2000 onwards
Hits: 227



Table 6. Included Studies 

	№
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Table 8.  Risk of bias assessment of case reports (JBI critical appraisal checklist for case reports)
	Authors name, publication year
	Were patient’s demographic characteristics clearly described?
	Was the patient’s history clearly described and presented as a timeline?
	Was the current clinical condition of the patient on presentation clearly described?
	Were diagnostic tests or assessment methods and the results clearly described?
	Was the intervention(s) or treatment procedure(s) clearly described?
	Was the post-intervention clinical condition clearly described?
	Were adverse events (harms) or unanticipated events identified and described?
	Does the case report provide takeaway lessons?
	Overall
	Used material

	Narciso R. et al. (2021)
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	Include
	PEEK

	Nocini R. et al. (2022)
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	Include
	PEEK

	Shi H. et al. (2022)
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	Include
	PEEK

	Hamsho R. et al. (2022)
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	Include
	PEEK

	Long J. et al. (2023)
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	Include
	PEEK

	Khashaba M. et al. (2023)
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Include
	PEEK

	Liu B. et al. (2019)
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Include
	PEEK

	van der Wel H. et al. (2024)
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	Include
	PEEK

	Pöppe JP. et al. (2024)
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	Include
	PEEK

	Komal S. et al. (2025)
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Include
	PEEK

	Habib LA. et al. (2021)
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Include
	PEEK, Polyethelen

	Dib J. et al. (2018)
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Include
	PMMA

	Milhomem AC. et al. (2018)
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Include
	PMMA

	Puricelli E. et al. (2022)
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Include
	PMMA

	da Silva de Menezes JD. et al. (2017)
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Include
	Polyethelen

	Carloni R. et al.(2016)
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Include
	HA

	Vories A. et al. (2001)
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	Include
	HA

	Morice A. et al. (2017)
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Include
	HA

	Chattopadhyay C. et al. (2019)
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Include
	Titanium

	Touré G. et al. (2019)
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	Include
	Titanium

	Melville JC. et al. (2019)
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	Include
	Titanium

	Woo JM. et al. (2018)
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	Include
	Titanium

	Hatamleh MM. et al. (2016)
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	Include
	Titanium

	Sesqué A. et al. (2021)
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	Include
	Titanium

	Leiser Y. et al. (2016)
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	Include
	Titanium

	Lee U-L. et al. (2016)
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	Include
	Titanium

	Yates JM. et al. (2009)
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	Include
	Titanium

	Al-Sukhun J. et al. (2023)
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	Include
	Titanium

	Watson J. et al. (2014)
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	Include
	Titanium

	Vrielinck L. et al. (2014)
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	Include
	Titanium

	Han X. et al. (2019)
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	Include
	Titanium

	Kundakçioğlu A. et al. (2024)
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	Include
	Titanium

	Rotaru H. et al. (2015)
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Include
	Titanium

	Li P. et al. (2014)
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	Include
	Titanium

	Qassemyar Q. et al. (2018)
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	Include
	Titanium

	Miyasaka M. et al. (2008)
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	Include
	Silicone

	Verma S. et al. (2014)
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	Include
	Silicone

	Huelse R. et al. (2013)
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	Include
	Silicone




Table 9.  Risk of bias assessment of case series (JBI critical appraisal checklist for case series)
	Authors name, publication year
	Were there clear criteria for inclusion in the case series?
	Was the condition measured in a standard, reliable way for all participants included in the case series?
	Were valid methods used for identification of the condition for all participants included in the case series?
	Did the case series have consecutive inclusion of participants?
	Was there clear reporting of the demographics of the participants in the study?
	Was there clear reporting of clinical information of the participants?
	Were the outcomes or follow up results of cases clearly reported?
	Was there clear reporting of the presenting site(s)/clinic(s) demographic information?
	Was statistical analysis appropriate?
	Overall appraisal
	Used material

	Kim MM. et al. (2009)
	Yes
	Yes
	Yes
	No
	Yes
	Yes
	Yes
	No
	Not applicable
	include
	PEEK

	Gerbino G. et al. (2013)
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	include
	PEEK

	Jalbert F. et al. (2014)
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	include
	PEEK

	Eolchiyan SA. (2014)
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	include
	PEEK, titanium

	Alonso-Rodriguez E. et al. (2015)
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	include
	PEEK

	Sainsbury DC. et al. (2017)
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	include
	PEEK

	Alasseri N. et al. (2020)
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	include
	PEEK, titanium

	Yang M. et al. (2021)
	Yes
	Yes
	Yes
	No
	Yes
	Yes
	Yes
	No
	Not applicable
	include
	PEEK

	Li Y. et al. (2022)
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	include
	PEEK

	Cárdenas-Serres C. et al. (2024)
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	include
	PEEK

	Dean A. et al. (2024)
	Yes
	Yes
	Yes
	No
	Yes
	Yes
	Yes
	No
	Not applicable
	include
	PEEK

	Groth MJ. et al. (2006)
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	include
	PMMA

	Bassi M. et al. (2021)
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	include
	PMMA

	Englar KM. et al. (2022)
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	include
	PMMA

	Martinez-Seijas P. et al. (2018)
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	include
	PMMA

	Landry M. et al. (2021)
	Yes
	Yes
	Yes
	No
	Yes
	Yes
	Yes
	No
	No
	include
	Polyethelen

	Kattimani VS. et al. (2016)
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	include
	HA

	Systermans S. et al. (2024)
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	include
	HA

	Verbist M. et al. (2024)
	Yes
	Yes
	Yes
	No
	Yes
	Yes
	Yes
	Yes
	No
	include
	HA

	Dediol E. et al. (2013)
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	include
	Titanium

	Chen ST. et al. (2015)
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	include
	Titanium

	Cortese A. et al. (2023)
	Yes
	Yes
	Yes
	No
	Yes
	Yes
	Yes
	Yes
	Yes
	include
	Titanium

	Mounir M.et al. (2020)
	Yes
	Yes
	Yes
	Partial
	Yes
	Yes
	Yes
	Partial
	Yes
	include
	Titanium

	Helmers R. et al. (2021)
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	include
	Titanium

	Wei LA. et al. (2016) 
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	include
	Titanium

	Daniel E. et al. (2004)
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	include
	Titanium

	Xue R. et al. (2019)
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	include
	Titanium

	Henry A. et al. (2020)
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	include
	Titanium

	Kinsman M. et al. (2020)
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	include
	Titanium

	Yim HW. et al. (2015)
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	include
	Silicone






Table 10.  Risk of bias assessment of non-randomized studies (ROBINS-I tool)
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