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	TITLE 
	

	Title 
	1
	Comparison of the clinical outcomes of Scarf and Chevron Osteotomy for Hallux Valgus Deformity : a meta-analysis of randomized controlled trial
	1

	ABSTRACT 
	

	Structured summary 
	2
	Abstract

Background: Scarf and Chevron Osteotomy have been widely used for Hallux Valgus Deformity(HVD) to correcting hallux valgus angle (HVA) and intermetatarsal 1-2 angle (IMA), but there still have controversy which approach is the best way to repair HVD,this study aims to use meta-analysis to evaluate the clinical outcomes of Scarf and Chevron Osteotomy for Hallux Valgus Deformity.

Methods: Pubmed, Embase, Medline and Cochrane library databases were searched for relevant studies published before September 1, 2019. Studies clearly reporting a comparison of Scarf and Chevron Osteotomy for Hallux Valgus Deformity were selected. The Post-operative hallux valgus angle (HVA) and intermetatarsal 1-2 angle (IMA) were evaluated and also the correction of HVA and IMA. The weighted mean differences and relative risks were calculated using a fixed-effects or random-effects model.

Results: Five studies were included in this meta-analysis,one were prospective randomized controlled trials and three were randomized control trials.A total of 434 patients (210 Scarf and 224 Chevron) were enrolled in the studies.Compare Scarf Osteotomy,Chevron Osteotomy can significantly decreaseed Post-operative hallux valgus angle (HVA)[MD = 1.92 95 % CI (1.21 to 2.63),P < 0.0001],but there have no significantly difference between Scarf and Chevron Osteotomy groups in terms of Postoperative intermetatarsal angle (IMA),the correction of IMA and HVA(C-IMA/HVA),DMAA,AOFAS and complication incidence[MD = 0.42, 95 % CI (-0.34 to 1.17),P=0.28;MD = -0.30, 95 % CI (-0.72 to 0.12),P =0.16; MD = -0.88, 95 % CI (-2.34 to 0.57),P =0.23;MD = -0.78, 95 % CI (-2.29 to 0.72),P =0.31;MD = -2.01, 95 % CI (-9.81 to 5.61),P =0.59 and OR=0.80, 95% CI (0.40 to 1.60),P=0.53 respectively]. 

Conclusion:Compare Scarf osteotomy,Chevron Osteotomy can significantly decreaseed Post-operative hallux valgus angle (HVA) and other clinical outcomes are similar between the two treatments.

Keywords: Scarf;Chevron;Osteotomy;Hallux Valgus Deformity
	1

	INTRODUCTION 
	

	Rationale 
	3
	As we all know Hallux Valgus Deformity(HVD) could be associated with persistent foot pain and result in foot dyfuction,which could increased the risk of osteoarthritis (OA) at the first metatarsophalangeal joint,hallux valgus is a highly prevalent foot deformity estimated to affect 23% of adults and 35.7% of elderly individuals.1-4 Numerous techniques include operation and non-operation methods have been described in the past decades to improve the patient’s foot function and correct hallux valgus.5,6 Although the selection of the method mostly depends on the severity of hallux valgus deformity,but Scarf and Chevron Osteotomy is become more and more popularised to repair HVD, a lot of previous studies have demonstrated that both Scarf and Chevron Osteotomy have positive effect on postoperative HVA and IMA.
	2

	Objectives 
	4
	However, there is a lack of consensus regarding which method is the better choice to repair HVD.So this study aims to use meta-analysis to evaluate the clinical outcomes of Scarf and Chevron Osteotomy in HVD surgery,in order to prevent the accuracy of the result,only randomized controlled trials(RCT) or prospective-RCT were included in final analysis.
	2

	METHODS 
	

	Protocol and registration 
	5
	Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if available, provide registration information including registration number. 
	

	Eligibility criteria 
	6
	Inclusion Criteria:1. Osteotomy procedure was used for hallux valgus deformity,not for other diseases.2.Study type was randomized controlled trials(RCT).3.Follow-up examination must include any one among the HVA,C-HVA,IMA,C-IMA,DMMA,AOFAS and complication outcomes.Exclusion Criteria:1.Osteotomy procedure was used for trauma or tumor diseases.2.Not Randomized controlled trials(RCT) or prospective-RCT,include retrospective trials.3.Animal or laboratory study.
	3

	Information sources 
	7
	Pubmed, Embase, Medline and Cochrane library were searched independently by two investigators to retrieve relevant studies published before September 1, 2019. The search criteria “Scarf”,“Chevron”,“Osteotomy” and “Hallux Valgus Deformity”were used in key word searches. 
	2

	Search 
	8
	Pubmed, Embase, Medline and Cochrane library were searched independently by two investigators to retrieve relevant studies published before September 1, 2019. The search criteria “Scarf”,“Chevron”,“Osteotomy” and “Hallux Valgus Deformity”were used in key word searches.
	2

	Study selection 
	9
	All studies selected were reviewed independently by the authors and examined for broadening the potential studies through the “related articles” function. Thus, the reference lists of the included articles were also manually checked to find relevant studies that were not found during the database searches.(Fig 1.) 
	2

	Data collection process 
	10
	Each article’s variables and outcomes of interest and assessment of the methodological quality were reviewed independently by two readers. If there was a difference of opinion, the problems were resolved through discussion and consensus. The methodological quality of the trials was assessed through the Cochrane Handbook for Systematic Reviews of Interventions 5.1.
	3

	Data items 
	11
	HVA,C-HVA,IMA,C-IMA,DMMA,AOFAS and complication outcomes 
	4

	Risk of bias in individual studies 
	12
	All of the studies were RCT(Randomized Controlled Trails) with a high level of methodological quality. Thus, the methodological bias of this study was low.
	4

	Summary measures 
	13
	State the principal summary measures (e.g., risk ratio, difference in means). 
	

	Synthesis of results 
	14
	Describe the methods of handling data and combining results of studies, if done, including measures of consistency (e.g., I2) for each meta-analysis. 
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	Risk of bias across studies 
	15
	Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publication bias, selective reporting within studies). 
	

	Additional analyses 
	16
	Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-regression), if done, indicating which were pre-specified. 
	

	RESULTS 
	

	Study selection 
	17
	The initial literature search retrieved 67 relevant articles (duplicates were discarded). After a careful screening of the titles, 25 articles were excluded for not investigating the topic of interest. After reviewing the abstracts,35 articles were excluded,leaving 7 studies for further full publication review. One study was excluded because it’s retrospective article and one for the format of continuous variables outcome were not mean±SD.Therefore, five studies matched the selection criteria and were suitable for meta-analysis.9-13  They are all randomized control trials(Figure 1),
	3

	Study characteristics 
	18
	a total of 434 patients (210 Scarf and 224 Chevron) were enrolled in the studies. The information of the included studies is summarized in Table 1. Among the included studies, all investigated the postoperative HVA,IMA and complication events,three studies reported the correction of HVA and IMA,two studies reported DMMA,AOFAS outcomes.
	3

	Risk of bias within studies 
	19
	Present data on risk of bias of each study and, if available, any outcome level assessment (see item 12). 
	

	Results of individual studies 
	20
	For all outcomes considered (benefits or harms), present, for each study: (a) simple summary data for each intervention group (b) effect estimates and confidence intervals, ideally with a forest plot. 
	

	Synthesis of results 
	21
	Present results of each meta-analysis done, including confidence intervals and measures of consistency. 
	

	Risk of bias across studies 
	22
	Present results of any assessment of risk of bias across studies (see Item 15). 
	

	Additional analysis 
	23
	Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-regression [see Item 16]). 
	

	DISCUSSION 
	

	Summary of evidence 
	24
	Five studies were included in this meta-analysis,one were prospective randomized controlled trials and three were randomized control trials.A total of 434 patients (210 Scarf and 224 Chevron) were enrolled in the studies.Compare Scarf Osteotomy,Chevron Osteotomy can significantly decreaseed Post-operative hallux valgus angle (HVA)[MD = 1.92 95 % CI (1.21 to 2.63),P < 0.0001],but there have no significantly difference between Scarf and Chevron Osteotomy groups in terms of Postoperative intermetatarsal angle (IMA),the correction of IMA and HVA(C-IMA/HVA),DMAA,AOFAS and complication incidence[MD = 0.42, 95 % CI (-0.34 to 1.17),P=0.28;MD = -0.30, 95 % CI (-0.72 to 0.12),P =0.16; MD = -0.88, 95 % CI (-2.34 to 0.57),P =0.23;MD = -0.78, 95 % CI (-2.29 to 0.72),P =0.31;MD = -2.01, 95 % CI (-9.81 to 5.61),P =0.59 and OR=0.80, 95% CI (0.40 to 1.60),P=0.53 respectively]. 
	4

	Limitations 
	25
	(1)The included studies are describe different severity of the hallux valgus deformity,which may cause bias to the results. (2) The Chevron and Scarf osteotomy procedure is not all the same standard by different surgeons,which affects the final results. (3)The heterogeneity between the each study will also affect the accuracy of the final results.(4) Lack of long-term follow-up outcomes may decrease the reliability of the results
	6

	Conclusions 
	26
	In conclusion, this meta-analysis suggests that compare Scarf osteotomy,Chevron Osteotomy can significantly decreaseed Post-operative hallux valgus angle (HVA) and other clinical outcomes are similar between the two treatments.
	6

	FUNDING 
	

	Funding 
	27
	No funding
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