Supplementary Table 1 PRISMA 2020 Checklist
	Section and Topic 
	Item #
	Checklist item 
	Location where item is reported 

	TITLE 
	

	Title 
	1
	Identify the report as a systematic review.
	1

	ABSTRACT 
	

	Abstract 
	2
	See the PRISMA 2020 for Abstracts checklist.
	abstract

	INTRODUCTION 
	

	Rationale 
	3
	Describe the rationale for the review in the context of existing knowledge.
	3

	Objectives 
	4
	Provide an explicit statement of the objective(s) or question(s) the review addresses.
	3

	METHODS 
	

	Eligibility criteria 
	5
	Specify the inclusion and exclusion criteria for the review and how studies were grouped for the syntheses.
	6

	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.
	6

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

	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.
	6

	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.
	8

	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.
	Table

	
	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.
	Supplement

	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.
	9

	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.
	10

	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)).
	Table

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

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

	
	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.
	Methods

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

	
	13f
	Describe any sensitivity analyses conducted to assess robustness of the synthesized results.
	Methods

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

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

	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.
	Figure

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

	Study characteristics 
	17
	Cite each included study and present its characteristics.
	Table

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

	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.
	Table

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

	
	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.
	Figure

	
	20c
	Present results of all investigations of possible causes of heterogeneity among study results.
	Table

	
	20d
	Present results of all sensitivity analyses conducted to assess the robustness of the synthesized results.
	15

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

	Certainty of evidence 
	22
	Present assessments of certainty (or confidence) in the body of evidence for each outcome assessed.
	14

	DISCUSSION 
	

	Discussion 
	23a
	Provide a general interpretation of the results in the context of other evidence.
	17

	
	23b
	Discuss any limitations of the evidence included in the review.
	19

	
	23c
	Discuss any limitations of the review processes used.
	19

	
	23d
	Discuss implications of the results for practice, policy, and future research.
	19

	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.
	6

	
	24b
	Indicate where the review protocol can be accessed, or state that a protocol was not prepared.
	6

	
	24c
	Describe and explain any amendments to information provided at registration or in the protocol.
	12

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

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

	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.
	Declarations
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Supplementary Table 2 MEDLINE (via PubMed) search strategy.
	#1
	"aged"[MeSH Terms]

	#2
	"aged"[MeSH Terms:noexp]

	#3
	"old people"[Title/Abstract]

	#4
	"old person"[Title/Abstract]

	#5
	"Geriatrics"[MeSH Terms]

	#6
	"Geriatrics"[Title/Abstract]

	#7
	"Geriatric"[Title/Abstract]

	#8
	"elderly"[Title/Abstract]

	#9
	"Adult"[MeSH Terms]

	#10
	"Adult*"[Title/Abstract]

	#11
	"Osteoporosis"[MeSH Terms]

	#12
	"osteoporotic*"[Title/Abstract]

	#13
	#1OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12

	#14
	"Femoral Fractures, Distal"[MeSH Terms]

	#15
	"Distal Femoral Fracture*”[Title/Abstract]

	#16
	"Distal Femur Fracture* "[Title/Abstract]


	#17
	"Femoral Condyle Fracture*"[Title/Abstract]

	#18
	"Hoffa fracture"[MeSH Terms]

	#19
	"Hoffa fracture*”[Title/Abstract]

	#20
	"osteoporotic fractures"[MeSH Terms]

	#21
	"osteoporotic fracture*”[Title/Abstract]

	#22
	"Periprosthetic Fractures"[MeSH Terms]

	#23
	"Periprosthetic Fracture*”[Title/Abstract]

	#24
	"knee fractures"[MeSH Terms]

	#25
	"knee fractures*”[Title/Abstract]

	#26
	#14 OR #15 OR #16 OR #17 OR #18 OR #19 OR #20 OR #21 OR #22 OR #23 OR #24 OR #25

	#27
	"Surgical Procedures, Operative"[MeSH Terms]

	#28
	"Fracture Fixation"[MeSH Terms]

	#29
	"Fracture Fixation”[Title/Abstract]

	#30
	"internal fixation”[Title/Abstract]

	#31
	"Fracture Reduction”[Title/Abstract]

	#32
	"plate fixation*"[Title/Abstract]

	#33
	"Fracture Fixation, Intramedullary"[MeSH Terms]

	#34
	"nail fixation*"[Title/Abstract]

	#35
	"Arthroplasty, Replacement, Knee”[MeSH Terms]

	#36
	"Total knee arthroplasty”[Title/Abstract]

	#37
	"Total knee replacement”[Title/Abstract]

	#38
	#27 OR #28 OR #29 OR #30 OR #31 OR #32 OR #33 OR #34 OR #35 OR #36 OR #37

	#39
	"Early”[Title/Abstract]

	#40
	"Delay”[Title/Abstract]

	#41
	"Late”[Title/Abstract]

	#42
	"surgical timing”[Title/Abstract]

	#43
	"timing to surgery”[Title/Abstract]

	#44
	"time factors"[MeSH Terms]

	#45
	"time factor*”[Title/Abstract]

	#46
	"time to treatment"[MeSH Terms]

	#47
	"time to treatment*”[Title/Abstract]

	#48
	#39 OR #40 OR #41 OR #42 OR #43 OR #44 OR #45 OR #46 OR #47

	#49
	#13 AND #26 AND #38 AND #48




Supplementary Table 3 CENTRAL search strategy
	#1
	[mh aged]

	#2
	[mh ^aged]

	#3
	"old people":ti,ab

	#4
	"old person":ti,ab

	#5
	[mh Geriatrics]

	#6
	Geriatrics:ti,ab

	#7
	Geriatric:ti,ab

	#8
	elderly:ti,ab

	#9
	[mh Adult]

	#10
	Adult*:ti,ab

	#11
	[mh Osteoporosis]

	#12
	osteoporotic*:ti,ab

	#13
	#1OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12

	#14
	[mh "Femoral Fractures, Distal"]

	#15
	("Distal Femoral" NEXT Fracture*):ti,ab

	#16
	("Distal Femur" NEXT Fracture*):ti,ab

	#17
	("Femoral Condyle" NEXT Fracture*):ti,ab

	#18
	[mh "Hoffa fracture"]

	#19
	("Hoffa" NEXT fracture*):ti,ab

	#20
	[mh "osteoporotic fractures"]

	#21
	("osteoporotic" NEXT fracture*):ti,ab

	#22
	[mh "Periprosthetic Fractures"]

	#23
	("Periprosthetic" NEXT Fracture*):ti,ab

	#24
	[mh "knee fractures"]

	#25
	("knee" NEXT fractures*):ti,ab

	#26
	#14 OR #15 OR #16 OR #17 OR #18 OR #19 OR #20 OR #21 OR #22 OR #23 OR #24 OR #25

	#27
	[mh "Surgical Procedures, Operative"]

	#28
	[mh "Fracture Fixation"]

	#29
	"Fracture Fixation":ti,ab

	#30
	"internal Fixation”:ti,ab

	#31
	"Fracture Reduction":ti,ab

	#32
	("plate" NEXT fixation*):ti,ab

	#33
	[mh "Fracture Fixation, Intramedullary"]

	#34
	("nail" NEXT fixation*):ti,ab

	#35
	[mh "Arthroplasty, Replacement, Knee"]

	#36
	"Total knee arthroplasty":ti,ab

	#37
	"Total knee replacement":ti,ab

	#38
	#27 OR #28 OR #29 OR #30 OR #31 OR #32 OR #33 OR #34 OR #35 OR #36 OR #37

	#39
	Early:ti,ab

	#40
	Delay:ti,ab

	#41
	Late:ti,ab

	#42
	"surgical timing":ti,ab

	#43
	"timing to surgery":ti,ab

	#44
	[mh "time factors"]

	#45
	("time" NEXT factor*):ti,ab

	#46
	[mh "time to treatment"]

	#47
	("time to" NEXT treatment*):ti,ab

	#48
	#39 OR #40 OR #41 OR #42 OR #43 OR #44 OR #45 OR #46 OR #47

	#49
	#13 AND #26 AND #38 AND #48





Supplementary Table 4 EMBASE (via ProQuest Dialog) search strategy
	S1
	EMB.EXACT.EXPLODE(aged)

	S2
	ab(aged) OR ti(aged)

	S3
	ab("old people") OR ti("old people")

	S4
	ab("old person") OR ti("old person")

	S5
	EMB.EXACT.EXPLODE(Geriatrics)

	S6
	ab(Geriatrics) OR ti(Geriatrics)

	S7
	ab(Geriatric) OR ti(Geriatric)

	S8
	ab(elderly) OR ti(elderly)

	S9
	EMB.EXACT.EXPLODE(Adult)

	S10
	ab(Adult) OR ti(Adult)

	S11
	EMB.EXACT.EXPLODE(Osteoporosis)

	S12
	ab(osteoporotic) OR ti(osteoporotic)

	S13
	S1 OR S2 OR S3 OR S4 OR S5 OR S6 OR S7 OR S8 OR S9 OR S10 OR S11 OR S12

	S14
	EMB.EXACT.EXPLODE("Distal Femoral Fractures")

	S15
	ab("Distal Femoral Fracture") OR ti("Distal Femoral Fracture")

	S16
	ab("Distal Femur Fracture") OR ti("Distal Femur Fracture")

	S17
	ab("Femoral Condyle Fracture") OR ti("Femoral Condyle Fracture")

	S18
	EMB.EXACT.EXPLODE("hoffa fracture")

	S19
	ab("Hoffa fracture”) OR ti("Hoffa fracture”)

	S20
	EMB.EXACT.EXPLODE("fragility fractures")

	S21
	ab("osteoporotic fracture”) OR ti("osteoporotic fracture”)

	S22
	EMB.EXACT.EXPLODE("Periprosthetic Fractures")

	S23
	ab("Periprosthetic Fracture”) OR ti("Periprosthetic Fracture”)

	S24
	EMB.EXACT.EXPLODE("knee fracture")

	S25
	ab("knee fractures”) OR ti("knee fractures”)

	S26
	S14 OR S15 OR S16 OR S17 OR S18 OR S19 OR S20 OR S21 OR S22 OR S23 OR S24 OR S25

	S27
	EMB.EXACT.EXPLODE("surgery")

	S28
	EMB.EXACT.EXPLODE("Fracture Fixation")

	S29
	ab("Fracture Fixation”) OR ti("Fracture Fixation”)

	S30
	ab("internal fixation”) OR ti("internal fixation”)

	S31
	ab("Fracture Reduction”) OR ti("Fracture Reduction”)

	S32
	ab("plate fixation") OR ti("plate fixation")

	S33
	EMB.EXACT.EXPLODE("Intramedullary nailing")

	S34
	ab("nail fixation") OR ti("nail fixation")

	S35
	EMB.EXACT.EXPLODE("Knee replacement”)

	S36
	ab("Total knee arthroplasty”) OR ti("Total knee arthroplasty”)

	S37
	ab("Total knee replacement”) OR ti("Total knee replacement”)

	S38
	S27 OR S28 OR S29 OR S30 OR S31 OR S32 OR S33 OR S34 OR S35 OR S36 OR S37

	S39
	ab(Early) OR ti(Early)

	S40
	ab(Delay) OR ti(Delay)

	S41
	ab(Late) OR ti(Late)

	S42
	ab("surgical timing”) OR ti("surgical timing”)

	S43
	ab("timing to surgery”) OR ti("timing to surgery”)

	S44
	EMB.EXACT.EXPLODE("time factor")

	S45
	ab("time factor”) OR ti("time factor”)

	S46
	EMB.EXACT.EXPLODE("time to treatment")

	S47
	ab("time to treatment”) OR ti("time to treatment”)

	S48
	S39 OR S40 OR S41 OR S42 OR S43 OR S44 OR S45 OR S46 OR S47

	S49
	S13 AND S26 AND S38 AND S48





Supplementary Table 5 ICTRP search strategy
	#1
	"aged" OR "old people" OR "Geriatric" OR "elderly" OR "Adult" OR "Osteoporosis"

	#2
	"Femoral Fractures, Distal" OR "Distal Femoral Fracture” OR "osteoporotic fractures" OR “Periprosthetic Fractures" OR "knee fractures"

	#3
	#1 AND #2





Supplementary Table 6 ClinicalTrials.gov search strategy

#1	"aged" OR "old people" OR "old person" OR "Geriatric" OR "elderly" OR "Adult" OR "Osteoporosis"
#2	"Distal Femoral Fracture” OR "osteoporotic fractures" OR "Periprosthetic Fractures" OR "Distal Femur Fracture" OR "knee fractures” OR "Femoral Condyle Fracture"

#3	#1 AND #2




Supplementary Table 7 List of studies excluded from this review and reasons for exclusion
	Reasons for exclusion
	Study

	Wrong study design

	Wui NB, Wahid AM bin A, Chao OK, Weng LK. Early Primary Total Knee Arthroplasty in Fractures Around The Knee – Malaysia District Hospital Experience. Orthopaedic Journal of Sports Medicine. 2020;8(5_suppl5).

	Wrong study design

	Jennison T, Yarlagadda R. A case series of mortality and morbidity in distal femoral periprosthetic fractures. J Orthop. 2019 Sep 11;18:244-247.

	Wrong study design

	Dang KH, Armstrong CA, Karia RA, Zelle BA. Outcomes of distal femur fractures treated with the Synthes 4.5 mm VA-LCP Curved Condylar Plate. Int Orthop. 2019 Jul;43(7):1709-1714. doi: 10.1007/s00264-018-4177-3.

	Wrong study design

	Warschawski Y, Garceau S, Bonyun M, Dahduli O, Wolfstadt J, Backstein D. Outcomes of distal femoral arthroplasty after periprosthetic fractures : minimum 2-year follow-up. Acta Orthop Belg. 2021 Mar;87(1):111-116. PMID: 34129764.

	Wrong study design
	Sato EH, Thorne TJ, Connelly JW, Kantor AH, O'Neill DC, Marchand LS, Haller JM. Early functional mobility predicts return to baseline function and discharge disposition after distal femur fractures in elderly. OTA Int. 2025 Aug 13;8(3):e420.

	Wrong population
	Toro G, Calabrò G, Toro A, de Sire A, Iolascon G. Locking plate fixation of distal femoral fractures is a challenging technique: a retrospective review. Clin Cases Miner Bone Metab. 2015 Jan-Apr;12(Suppl 1):55-8.

	Wrong population
	Dugan TR, Hubert MG, Siska PA, Pape HC, Tarkin IS. Open supracondylar femur fractures with bone loss in the polytraumatized patient - Timing is everything! Injury. 2013 Dec;44(12):1826-31.

	Wrong population

	Langenhan R, Probst A, Bushuven S, Trifunovic-Koenig M. Survival outcomes in periprosthetic proximal femur fractures: examining time to surgery and contributing factors in a German monocentric retrospective cohort study. Injury. 2025 Aug;56(8):112540.

	Wrong population

	Boddapati V, Held MB, Lee NJ, Geller JA, Cooper HJ, Shah RP. Is the time to revision surgery after peri-prosthetic fracture of the knee associated with increased rates of post-operative complications? Arthroplast Today. 2019 Jun 29;5(3):348-351.

	Wrong population

	Lee SR, Shrestha K, Staggers J, Li P, Naranje SM, Shah A. Impact of time to surgery from injury on postoperative infection and deep vein thrombosis in periprosthetic knee fractures. Chin J Traumatol. 2018 Dec;21(6):329-332.

	Wrong population
	Dugan TR, Hubert MG, Siska PA, Pape HC, Tarkin IS. Open supracondylar femur fractures with bone loss in the polytraumatized patient - Timing is everything! Injury. 2013 Dec;44(12):1826-31.

	Wrong population
	Wui NB, Ahmad Anuar MA, Abdul Wahid AM. Short-Term Outcome of Early Primary Total Knee Arthroplasty for Fractures Around the Knee in the Elderly Population: The Experience of a Secondary Healthcare Centre in Malaysia. Malays J Med Sci. 2020 Jul;27(4):64-71. doi: 10.21315/mjms2020.27.4.6. Epub 2020 Aug 19.

	Wrong intervention

	Toro G, Calabrò G, Toro A, de Sire A, Iolascon G. Locking plate fixation of distal femoral fractures is a challenging technique: a retrospective review. Clin Cases Miner Bone Metab. 2015 Jan-Apr;12(Suppl 1):55-8.

	Wrong intervention

	Rodham P, Brock T, Bretherton C, Wilson F, Walker R, Kottam L, Trompeter A, Eardley W; KNEE Study Collaborators. The KNEE study: A prospective multicentre observational study of 459 fractures around the knee in older patients. Injury. 2025 Jul;56(7):112362.




Supplementary Table 8 Outcome Measurements of the included studies
	Study
	Outcome Measurements

	Chaoyong, 2009
	Hospital for Special Surgery Knee Rating Score
Medical complications

	Streubel, 2011
	Mortality (30-day, 6-month, and 1-year)

	Bettin, 2016
	Knee Society Score
Musculoskeletal Tumor Society score
Western Ontario and McMaster Universities Osteoarthritis Index

	Brogan, 2016
	Mortality (90-day, 1-year)
medical complications
surgical complications

	Moloney, 2016
	Mortality (30-day, 90-day, 6-month, and 1-year)
Radiographic outcome
Medical complications
Hospital length of stay

	Atrey, 2017
	Oxford Knee Score
Time to first Mobilization
Weight-bearing status at discharge
Hospital length of stay
Time to surgery
Medical complications (index admission)
Radiographic outcome

	Myers, 2017
	Mortality (30-day, 6-month, and 1-year)

	Nyholm, 2017
	Mortality (30-day, 90-day)

	Shangzeng, 2017
	Knee Society Score
Knee range of motion

	Jennison, 2018
	Mortality (30-day, 1-year)
Medical complications
Reoperation
Radiographic outcome
Length of stay

	Merino-Rueda, 2021
	Mortality (1-year)
Medical complication

	Yamamoto, 2021
	Mortality (30-day)
postoperative complications
length of stay
surgery-to-discharge
total hospitalization costs

	Yamada, 2022
	Mortality (1-year)

	Gutbrod, 2024
	Mortality (in-hospital)
Length of stay 
ICU length of stay 
Ventilator duration
Medical complications

	Meca, 2024
	Mortality (1-year)
Length of stay
Medical complications

	Onizuka, 2025
	Mortality (30-day)
Medical complications
Length of stay



