Appendix 1. Evaluation of included studies using the National Institutes of Health quality assessment tool.
	[bookmark: _Hlk145251522]Studies

	Objective clearly?
	Inclusive criteria descripted?
	Participants representative?
	Patients met the criteria?
	Sample enough?
	Intervention clearly described?
	Outcome well defined?
	Blinded?
	Loss to follow-up
< 20%？
	Statistical analysis done?
	Multiple outcome measures?
	Group-level intervention?

	Paley[1]
	Yes
	No
	Yes
	No
	Yes
	Yes
	Yes
	No
	Yes
	No
	No
	NA

	Cattaneo[2]
	Yes
	No
	Yes
	No
	Yes
	Yes
	Yes
	No
	Yes
	No
	No
	NA

	Cierny[3]
	Yes
	No
	Yes
	No
	Yes
	Yes
	No
	No
	Yes
	No
	No
	NA

	Marsh[4]
	Yes
	No
	Yes
	No
	Yes
	Yes
	No
	No
	Yes
	No
	No
	NA

	Hosny[5]
	Yes
	No
	Yes
	No
	Yes
	Yes
	Yes
	No
	Yes
	No
	No
	NA

	Ring[6]
	Yes
	No
	Yes
	No
	Yes
	Yes
	No
	No
	Yes
	No
	No
	NA

	Paley[7]
	Yes
	No
	Yes
	No
	Yes
	Yes
	Yes
	No
	Yes
	No
	No
	NA

	Maini[8]
	Yes
	No
	Yes
	No
	Yes
	Yes
	Yes
	No
	Yes
	No
	No
	NA

	Atesalp[9]
	Yes
	No
	Yes
	No
	Yes
	Yes
	Yes
	No
	Yes
	No
	No
	NA

	Bobroff[10]
	Yes
	No
	Yes
	No
	Yes
	Yes
	Yes
	No
	Yes
	No
	No
	NA

	Sen[11]
	Yes
	No
	Yes
	No
	Yes
	Yes
	Yes
	No
	Yes
	No
	No
	NA

	Mekhail[12]
	Yes
	No
	Yes
	No
	Yes
	Yes
	Yes
	No
	Yes
	Yes
	No
	NA

	Mahaluxmivala
[13]
	Yes
	No
	Yes
	No
	Yes
	Yes
	No
	No
	Yes
	No
	No
	NA

	Rozbruch[14]
	Yes
	No
	Yes
	No
	Yes
	Yes
	Yes
	No
	Yes
	No
	No
	NA

	Baruah[15]
	Yes
	No
	Yes
	No
	Yes
	Yes
	Yes
	No
	Yes
	No
	No
	NA

	Emara[16]
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	No
	No
	NA

	Madhusudhan
[17]
	Yes
	No
	Yes
	No
	Yes
	Yes
	Yes
	No
	Yes
	No
	No
	NA

	Pirwani[18]
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	-
	No
	NA

	Bumbasirević
[19]
	Yes
	No
	Yes
	No
	Yes
	Yes
	Yes
	No
	Yes
	No
	No
	NA

	Wu[20]
	Yes
	No
	Yes
	No
	Yes
	Yes
	Yes
	No
	Yes
	Yes
	No
	NA

	Liodakis[21]
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	Yes
	No
	NA

	Chim[22]
	Yes
	No
	Yes
	No
	Yes
	Yes
	No
	No
	Yes
	No
	No
	NA

	Lin[23]
	Yes
	No
	Yes
	No
	Yes
	Yes
	No
	No
	Yes
	No
	No
	NA

	Babar[24]
	-
	-
	-
	-
	Yes
	-
	-
	-
	-
	-
	No
	NA

	Sala[25]
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	Yes
	No
	NA

	Xu[26]
	Yes
	No
	Yes
	No
	Yes
	Yes
	Yes
	No
	Yes
	No
	No
	NA

	Feng[27]
	-
	-
	-
	-
	Yes
	-
	-
	-
	-
	-
	No
	NA

	Krappinger[28]
	Yes
	No
	Yes
	No
	Yes
	Yes
	Yes
	No
	Yes
	No
	No
	NA

	Selim[29]
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	No
	No
	NA

	Atef[30]
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	No
	No
	NA

	Yin[31]
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	No
	No
	NA

	Morsy[32]
	-
	-
	-
	-
	Yes
	-
	-
	-
	-
	-
	No
	NA

	Yin[33]
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	No
	No
	NA

	Ajmera[34]
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	No
	No
	NA

	Azzam[35]
	Yes
	No
	Yes
	No
	Yes
	Yes
	Yes
	No
	Yes
	No
	No
	NA

	Bernstein[36]
	Yes
	No
	Yes
	No
	Yes
	Yes
	Yes
	No
	Yes
	Yes
	No
	NA

	Fürmetz[37]
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	No
	No
	NA

	Rohilla[38]
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	Yes
	No
	NA

	Sadek[39]
	Yes
	No
	Yes
	No
	Yes
	Yes
	Yes
	No
	Yes
	Yes
	No
	NA

	Meleppuram[40]
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	No
	No
	NA

	Tesworth[41]
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	Yes
	No
	NA

	Wang[42] 
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	Yes
	No
	NA

	Xu[43]
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	No
	Yes
	No
	No
	NA

	Zhang[44]
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	No
	No
	NA

	Wu[45]
	Yes
	No
	Yes
	No
	Yes
	Yes
	Yes
	No
	Yes
	Yes
	No
	NA

	Catagni[46]
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	Yes
	No
	NA

	Rohilla[47]
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	Yes
	No
	NA

	Fahad[48]
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	No
	No
	NA

	Yikemu[49]
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	Yes
	No
	NA

	Bakhsh[50]
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	No
	No
	NA

	Kinik[51]
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	No
	No
	NA

	Jilani[52]
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	No
	No
	NA

	Li[53]
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	Yes
	No
	NA

	Li[54]
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	No
	No
	NA

	Wadhwani[55]
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	Yes
	No
	NA

	Brauns[56]
	Yes
	No
	Yes
	No
	Yes
	Yes
	Yes
	No
	Yes
	No
	No
	NA

	Abdou[57]
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	No
	No
	NA

	Abula[58]
	Yes
	No
	Yes
	No
	Yes
	Yes
	Yes
	No
	Yes
	No
	No
	NA

	Baruah[59]
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	No
	Yes
	Yes
	No
	NA

	Li[60]
	Yes
	No
	Yes
	No
	Yes
	Yes
	Yes
	No
	Yes
	No
	No
	NA

	Xu[61]
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	No
	No
	NA

	Xiayimaierdan
[62]
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	Yes
	No
	NA

	Huang[63]
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	Yes
	No
	NA

	Huang[64]
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	Yes
	No
	NA

	Rollo[65]
	Yes
	No
	Yes
	No
	Yes
	Yes
	Yes
	No
	Yes
	Yes
	No
	NA

	Kliushin[66]
	Yes
	No
	Yes
	No
	Yes
	Yes
	Yes
	No
	Yes
	No
	No
	NA

	Hamiti[67]
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	Yes
	No
	NA

	Rohilla[68]
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	Yes
	No
	NA

	Arfee[69]
	Yes
	No
	Yes
	No
	Yes
	Yes
	Yes
	No
	Yes
	Yes
	No
	NA

	Yushan[70]
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	No
	No
	NA

	Abulaiti[71]
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	Yes
	No
	NA

	Krishnan[72]
	Yes
	No
	Yes
	No
	Yes
	Yes
	Yes
	No
	Yes
	No
	No
	NA

	Saridis[73]
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	No
	No
	NA

	Arora[74]
	Yes
	No
	Yes
	No
	Yes
	Yes
	Yes
	No
	Yes
	No
	No
	NA

	Wan[75]
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	Yes
	No
	NA

	Agrawal[76]
	Yes
	No
	Yes
	No
	Yes
	Yes
	Yes
	No
	Yes
	No
	No
	NA

	Liu[77]
	Yes
	No
	Yes
	No
	Yes
	Yes
	Yes
	No
	Yes
	Yes
	No
	NA

	Sen[78]
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	Yes
	No
	NA

	Bakhsh[79]
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	No
	No
	NA

	Rohilla[80]
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	Yes
	No
	NA

	Hutson Jr[81]
	Yes
	No
	Yes
	No
	Yes
	Yes
	No
	No
	Yes
	No
	No
	NA

	Spiegl[82]
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	Yes
	No
	NA

	Peng[83]
	Yes
	No
	Yes
	No
	Yes
	Yes
	Yes
	No
	Yes
	No
	No
	NA

	van Niekerk[84]
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	Yes
	No
	NA

	Hamiti[85]
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	No
	No
	NA

	Liu[86]
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	Yes
	No
	NA

	Khaled[87]
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	No
	No
	NA

	Xu[88]
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	Yes
	No
	NA

	Song[89]
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	No
	No
	NA

	Sen[90]
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	No
	No
	NA

	Peng[91]
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	Yes
	No
	NA

	Oh[92]
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	No
	No
	NA

	Liodakis[93]
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	Yes
	No
	NA

	Eralp[94]
	Yes
	No
	Yes
	No
	Yes
	Yes
	Yes
	No
	Yes
	Yes
	No
	NA

	Bas[95]
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	Yes
	No
	NA

	Oh[96]
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	No
	No
	NA

	Gupta[97]
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	No
	No
	NA

	Lu[98]
	Yes
	No
	Yes
	No
	Yes
	Yes
	Yes
	No
	Yes
	No
	No
	NA

	Li[99]
	Yes
	No
	Yes
	No
	Yes
	Yes
	Yes
	No
	Yes
	No
	No
	NA

	Borzunov
[100]
	[bookmark: OLE_LINK12]Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	Yes
	No
	NA


Objective clearly?: Was the study question or objective clearly stated?
Inclusive criteria descripted?: Were eligibility/selection criteria for the study population prespecified and clearly described?
Participants representative?: Were the participants in the study representative of those who would be eligible for the test/service/intervention in the general or clinical population of interest?
Patients met the criteria?: Were all eligible participants that met the prespecified entry criteria enrolled?
Sample enough?: Was the sample size sufficiently large to provide confidence in the findings?
Intervention clearly described?: Was the test/service/intervention clearly described and delivered consistently across the study population?
Outcome well defined?: Were the outcome measures prespecified, clearly defined, valid, reliable, and assessed consistently across all study participants?
Blinded?: Were the people assessing the outcomes blinded to the participants' exposures/interventions?
Loss to follow-up < 20%？: Was the loss to follow-up after baseline 20% or less? Were those lost to follow-up accounted for in the analysis?
Statistical analysis done?: Did the statistical methods examine changes in outcome measures from before to after the intervention? Were statistical tests done that provided p values for the pre-to-post changes?
Multiple outcome measures?: Were outcome measures of interest taken multiple times before the intervention and multiple times after the intervention (i.e., did they use an interrupted time-series design)?
Group-level intervention?: If the intervention was conducted at a group level (e.g., a whole hospital, a community, etc.) did the statistical analysis take into account the use of individual-level data to determine effects at the group level?
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Appendix 2. Descriptive characteristics of included studies (Ilizarov method without combinations)
	Author
	Country
	Published
year
	Design
	Treatment
period
	Number
	Age
(range)
	Male/
female
	Mean follow-up time (mths) (range/SD)
	Follow-up rate (%)

	Tibia

	Paley[1]
	USA
	1989
	RS
	1982-1989
	25
	34(19-62)
	19/6
	nr

	100


	Cattaneo[2]
	Italy
	1992
	RS
	nr
	28
	34(17-58)
	28/0
	nr
	100

	Cierny[3]
	USA
	1994
	PC
	1988 to nr
	21
	nr
	nr
	nr(>24)
	100

	Marsh[4]
	USA
	1994
	RS
	1989-1990
	10
	31(nr)
	5/5
	nr
	100

	Hosny[5]
	Egypt
	1998
	RS
	nr
	11
	27(17-51)
	8/3
	13(10-24)
	100

	Ring[6]
	USA
	1999
	RC
	1983-1989
	10
	34(21-54)
	6/4
	72(36-84)
	100

	Paley[7]
	USA
	2000
	RS
	1987-1991
	19
	38(20-66)
	14/5
	78(60-108)
	100

	Maini[8]
	India
	2000
	RS
	nr
	23
	33(17-60)
	12/2
	32(19-49)
	100

	Atesalp[9]
	Turkey
	2002
	RS
	1995-2001
	14
	25(19-45)
	11/3
	33(12-60)
	nr

	Bobroff[10]
	USA
	2003
	RS
	1990-1999
	12
	32(20-50)
	12/0
	15(3-48)
	100

	Sen[11]
	Turkey
	2004
	RS
	1997-1999
	24
	31(18-53)
	18/6
	30(18-60)
	100

	Mekhail[12]
	USA
	2004
	RS
	1989-2001
	15
	38(20-70)
	11/4
	nr
	100

	Mahaluxmivala
[13]
	UK
	2005
	RS
	1995-2001
	12
	38(26-52)
	11/1
	nr(>18) 
	100

	Rozbruch[14]
	USA
	2006
	RS
	1996-2004
	25
	34(16-61)
	17/8
	36(13-72)
	100

	Baruah[15]
	India
	2007
	RC
	1994-2003
	25
	nr(18-50)
	22/3
	nr(24-72)
	nr

	Baruah[15]
	India
	2007
	RC
	1994-2003
	25
	nr(18-50)
	23/2
	nr(24-72)
	nr

	Emara[16]
	Egypt
	2008
	PC
	2000-2001
	16
	nr
	nr
	36(22-48)
	100

	Madhusudhan
[17]
	UK
	2008
	PC
	nr
	22
	37(20-52)
	18/4
	13(6-20)
	92.3

	Pirwani[18]
	Pakistan
	2008
	RS
	2004-2006
	16
	32(20-60)
	16/0
	13(6-20)
	100

	Bumbasirević
[19]
	Serbia
	2010
	RS
	1991-1996
	30
	30(20-49)
	29/1
	99(62-122)
	100

	Wu[20]
	China
	2011
	RS
	2000-2006
	25
	33(22-65)
	20/5
	38(24-54)
	88.0

	Liodakis[21]
	Germany
	2011
	RC
	1992-2007
	21
	47(15)
	16/5
	95(67)*
	90.5

	Chim[22]
	USA
	2011
	RS
	2000-2008
	28
	45(21-68)
	21/7
	49(12-102)
	100

	Lin[23]
	China
	2012
	RS
	1997-2012
	16
	36(18-70)
	nr
	nr
	100

	Babar[24]
	India
	2013
	PC
	2009-2011
	17
	33(18-52)
	15/2
	nr
	100

	Sala[25]
	Italy
	2013
	RC
	2003-2009
	18
	38(19-67)
	13/5
	32(20-48)
	100

	Xu[26]
	China
	2013
	RS
	2003-2011
	30
	34(19-49)
	21/9
	29(12-72)
	100

	Feng[27]
	China
	2013
	RS
	nr
	21
	35(19-49)
	15/6
	31(12-72)
	90.4


	Krappinger[28]
	Austria
	2013
	PS
	2004-2009
	15
	32(16-61)
	11/4
	17(nr)
	100

	Selim[29]
	Egypt
	2013
	RC
	2010-2011
	10
	30(22-40)
	10/0
	29(nr)
	100

	Atef[30]
	Egypt
	2014
	RS
	2007-2009
	28
	32(20-55)
	20/8
	nr(>12)
	100

	Yin[31]
	China
	2014
	RS
	2004-2011
	66
	37(18-62)
	62/4
	26(18-46)
	90

	Morsy[32]
	Egypt
	2014
	PC
	2010-2013
	12
	37(24-48)
	10/2
	9(6-20)
	100

	Yin[33]
	China
	2015
	RS
	2004-2013
	72
	39*(18-62)
	60/12*
	23(14-46)*
	90.3

	Ajmera[34]
	India
	2015
	RS
	2009-2012
	30
	33(20-48)
	23/2
	15(nr)
	83.3

	Azzam[35]
	Egypt
	2015
	RS
	2011-2013
	30
	32(18-52)
	30/0
	18(10-32)
	100

	Bernstein[36]
	USA
	2015
	RC
	2006-2012
	30
	43(25-56)
	24/6
	31(nr)
	100


	Fürmetz[37]
	Germany
	2016
	RS
	2000-2010
	25
	42(21-65)
	20/5
	46(nr)
	100

	Rohilla[38]
	India
	2016
	RCT
	2008-2013
	35
	33(18-64)
	32/3
	34(nr)
	nr

	Rohilla[38]
	India
	2016
	RCT
	2008-2013
	35
	30(18-65)
	30/5
	33(nr)
	nr

	Sadek[39]
	Egypt
	2016
	RC
	nr
	14
	nr(17-51)
	12/2
	nr
	nr

	Meleppuram[40]
	India
	2016
	RS
	2012-2015
	42
	38(26-64)
	32/10
	14(10-24)
	nr

	Tesworth[41]
	USA
	2017
	RS
	nr
	21
	38(18-66)
	18/3
	31(12-84)
	100

	Wang[42] 
	China
	2017
	RS
	2012-2014
	15
	37(20-55)
	12/3
	nr(>24)
	100

	Xu[43]
	China
	2017
	RS
	2007-2012
	18
	41(28-52)
	13/5
	38(25-52)
	100

	Zhang[44]
	China
	2018
	RS
	2010-2015
	16
	39(16-65)
	9/7
	30(nr)

	100

	Wu[45]
	China
	2018
	RC
	2007-2016
	23
	39(16-67)
	15/8
	29(18-54)
	100

	Wu[45]
	China
	2018
	RC
	2007-2016
	17
	39(18-65)
	12/5
	29(18-54)
	100

	Catagni[46]
	Italy
	2019
	RC
	2008-2015
	45
	43*(23-54)
	39/6
	nr
	nr

	Catagni[46]
	Italy
	2019
	RC
	2008-2015
	41
	42*(33-52)
	38/3
	nr
	nr

	Rohilla[47]
	India
	2019
	RCT
	2011-2016
	15
	30(18-50)
	nr
	22(nr)
	100

	Rohilla[47]
	India
	2019
	RCT
	2011-2016
	15
	35(18-60)
	nr
	22(nr)
	100

	Fahad[48]
	Pakistan
	2019
	RS
	2005-2016
	51
	46(16-69)
	41/10
	37(nr)
	100

	Yikemu[49]
	China
	2019
	RS
	2015-2017
	78
	45(23-68)
	52/26
	19(23-36)
	100

	Bakhsh[50]
	Pakistan
	2019
	RS
	2015-2017
	56
	33(16-50)
	53/3
	20(7-36)
	100

	Kinik[51]
	Turkey
	2019
	RS
	2000-2017
	30
	40(16-68)
	28/2
	33(12-72)
	100

	Jilani[52]
	India
	2020
	PS
	2014-2016
	22
	31(16-55)
	17/5
	11(nr)
	100

	Li[53]
	China
	2020
	RC
	2010-2017
	13
	41(30-56)
	10/3
	29(nr)*
	100

	Li[53]
	China
	2020
	RC
	2010-2017
	13
	40(22-54)
	10/3
	29(nr)*
	100

	Li[54]
	China
	2020
	RS
	2014-2017
	68
	36(16-56)
	42/26
	31(18-54)
	100


	Wadhwani[55]
	India
	2020
	RC
	2013-2016
	20
	30(18-62)
	16/4
	35*(nr)

	nr

	Wadhwani[55]
	India
	2020
	RC
	2013-2016
	15
	30(20-65)
	14/1
	35*(nr)
	nr

	Brauns[56]
	Belgium
	2020
	RS
	2005-2013
	10
	46(26-61)
	9/1
	nr
	nr

	Abdou[57]
	USA
	2020
	RS
	nr
	10
	37(16-58)
	8/2
	nr
	100

	Abula[58]
	China
	2020
	RS
	2010-2017
	14
	36(18-54)
	8/6
	30(24-36)
	100

	Baruah[59]
	India
	2020
	RC
	1997-2010
	46
	37(12)
	nr
	nr
	100

	Baruah[59]
	Inida
	2020
	RC
	1997-2010
	40
	38(12)
	nr
	nr
	100

	Li[60]
	China
	2021
	RS
	2014-2019
	12
	37(23-54)
	10/2
	nr
	100

	Xu[61]
	China
	2021
	RS
	2009-2016
	31
	33(18-54)
	27/4
	32(nr)
	100

	Xiayimaierdan
[62]
	China
	2021
	PC
	2015-2018
	50
	41(6)
	24/26
	nr
	nr

	Xiayimaierdan[62]
	China
	2021
	PC
	2015-2018
	50
	40(4)
	27/23
	nr
	nr

	Huang[63]
	China
	2021
	RC
	2015-2018
	41
	39(5)
	26/15
	nr(>48)
	100

	Huang[64]
	China
	2022
	RC
	2013-2018
	32
	36(9)
	26/6
	31(nr)
	100

	Rollo[65]
	Italy
	2021
	RS
	2006-2018
	20
	40(4)
	18/2
	20 (1-5)
	100

	Kliushin[66]
	Russia
	2021
	RS
	2005-2014
	31
	42*(17-67)
	nr
	nr
	nr

	Kliushin[66]
	Russia
	2021
	RS
	2005-2014
	18
	42*(17-67)
	nr
	nr
	nr

	Hamiti[67]
	China
	2022
	RC
	2010-2018
	18
	41(11)
	12/6
	29(nr)
	100

	Rohilla[68]
	India
	2022
	RCT
	2016-2018
	13
	32(18-60)
	12/1
	32(nr)
	100

	Arfee[69]
	India
	2022
	PS
	nr
	20
	nr(20-50)
	nr
	nr
	nr

	Arfee[69]
	India
	2022
	PS
	nr
	20
	nr(20-50)
	nr
	nr
	nr

	Yushan[70]
	China
	2022
	PS
	2017-2019
	12
	37(8)
	9/3
	29(3)
	nr

	Abulaiti[71]
	China
	2022
	RC
	2013-2019
	32
	38(12)
	23/9
	nr
	nr

	Abulaiti[71]
	China
	2022
	RC
	2013-2019
	21
	40(13)
	16/5
	nr
	nr

	Femur

	Krishnan[72]
	India
	2006
	RS
	1989-2002
	20
	38(18-65)
	17/3
	63(29-110)
	100


	Saridis[73]
	Greece
	2006
	RS
	1993-2001
	13
	35(19-55)
	10/3
	42(19-72)
	100

	Arora[74]
	India
	2012
	RS
	2004-2008
	13
	29(18-47)
	
	19(15-41)
	nr

	Wan[75]
	China
	2013
	RC
	1994-2008
	13
	33(5)
	8/5
	81(6)
	84.6

	Yin[33]
	China
	2015
	RS
	2004-2013
	38
	39(18-62)*
	32/6*
	23(14-46)*
	92.1

	Agrawal[76]
	India
	2016
	PS
	2010-2012
	30
	nr(22-62)
	28/2
	nr
	100

	Liu[77]
	China
	2019
	RS
	1999-2010
	15
	33(18-58)
	7/8
	nr 
	100

	Sen[78]
	Turkey
	2019
	RC
	2003-2014
	17
	39(26-56)
	12/5
	66(24-180)
	nr

	Sen[78]
	Turkey
	2019
	RC
	2003-2014
	15
	42(28-58)
	10/5
	70(24-240)
	nr

	Bakhsh[79]
	Pakistan
	2019
	RS
	2015-2018
	50
	34(17-54)
	48/2
	42
	nr

	Rohilla[80]
	India
	2022
	RS
	2015-2018
	26
	32(20-55)
	26/0
	32
	100


SD: standard deviation; RS: retrospective case series, PS: prospective case series, RC: retrospective control study, PC: prospective control study, RCT: randomized control clinical trial, nr: not reported
* the patients included in the study was part of the original group, while the information marked was extracted from the original group. 



Appendix 3. Details of Ilizarov method without combinations
	Author
	Number
	Etiology
	Type
	Frame
	Flap
	Defects size (cm) (range/SD)
	Mean delay from injury
(mths) (range)
	Mean latency
(days) (range)
	Mean previous operation
(range/SD)

	Tibia
	
	
	
	
	
	
	
	
	

	Paley[1]
	25
	7A+18I
	25BT
	RF
	N
	7.3(1.0-23.0)
	42(5-144)
	nr
	3.0(1.0-10.0)

	Cattaneo[2]
	28
	28I
	18BT+10ASL
	RF
	N
	nr
	25(4-114)
	nr
	3.0(1.0-6.0)

	Cierny[3]
	21
	21I
	21BT
	RF
	sF
	6.5(>4.0)
	nr
	7(5-10)
	nr

	Marsh[4]
	10
	10I
	10BT
	RF/UF
	1F
	4.1(nr)
	21(nr)
	nr
	5.9(nr)

	Hosny[5]
	11
	11I
	3BT+8ASL
	RF
	3F
	3.7(1.5-4.9)
	9(6-16)
	nr
	2.0(1.0-4.0)

	Ring[6]
	10
	10I
	10BT
	RF
	N
	4.3(1.0-18.0)
	24(3-92)
	nr
	2.0(1.0-5.0)

	Paley[7]
	19
	11T+8I
	19BT
	RF
	4F
	3.9(2.0-15.0)
	nr
	7
	5.0(nr)

	Maini[8]
	23
	23I
	23BT
	RF/UF
	N
	7.7(4.0-12.0)
	nr
	7(5-10)
	nr

	Atesalp[9]
	14
	14I
	14BT
	RF
	3F
	4.4(2.5-8.0)
	20(5-60)
	nr
	nr(3.2-7.0)

	Bobroff[10]
	12
	5T+7I
	12BT
	RF
	N
	9.45(4.0-20.0)
	23(3-100)
	nr
	1.4(1.0-3.0)

	Sen[11]
	24
	24T
	24ASL
	RF
	N
	5.0(3.0-8.5)
	8(4-26)
	10
	nr

	Mekhail[12]
	15
	9T+6I
	15BT
	RF
	N
	7.0(2.5-12.0)
	8(1-44)
	nr
	nr

	Mahaluxmivala
[13]
	12
	8T+4I
	6BT+6ASL
	RF
	1F
	5.3(3.0-6.0)
	16(6-18)
	nr
	1.1(nr)

	Rozbruch[14]
	25
	25T
	25BT
	RF
	N
	6.0(2.0-14.0)
	4(0-24)
	nr
	nr

	Baruah[15]
	25
	25I
25
	25BT
	UF
	7F
	4.36(2.0-9.0)
	nr
	nr
	nr

	Baruah[15]
	25
	25I
	25BT
	HF
	7F
	2.7(nr)
	nr
	nr
	nr

	Emara[16]
	16
	16I
	16BT
	UF
	N
	>4.0
	13(6-22)
	10
	nr

	Madhusudhan
[17]
	13
	13I
	13BT
	RF
	N
	nr(2.0-9.0)
	8(nr)
	nr(5-7)
	3.0(2.0-5.0)

	Pirwani[18]
	16
	16I

	16BT
	RF
	N
	4.5(2.0-8.0)
	nr
	nr
	nr

	Bumbasirević
[19]
	30
	30I
	30BT
	RF
	N
	5.7(1.2-6.9)
	9(6-24)
	7
	1.3(1.0-3.0)

	Wu[20]
	25
	25I
	25BT/ASL
	RF
	N
	nr
	12(8-16)
	nr
	nr

	Liodakis[21]
	21
	7T+14I
	21BT
	RF
	sF
	8.1(2.8)
	nr
	5
	5.7(2.2)

	Chim[22]
	28
	5T+18I
	28BT
	RF
	Y
	6.3(3.0-14.0)
	nr
	
	5.0-7.0

	Lin[23]
	16
	16I
	16BT
	RF
	N
	8.0(4.0-12.0)
	nr
	7
	nr

	Babar[24]
	17
	nr

	17BT
	RF
	N
	5.8(nr)
	nr
	7
	nr

	Sala[25]
	18
	5A+13I
	18BT
	RF/UF
	N
	9.1*(3.5-17.5)
	nr
	nr
	nr

	Xu[26]
	30
	30I
	30BT
	RF
	N
	6.4(3.0-12.0)
	9(6-24)
	7
	6.0(3.0-14.0)

	Feng[27]
	21
	21I
	21BT
	RF
	N
	6.6(3.0-12.0)
	9(6-24)
	7
	6.0(3.0-14.0)

	Krappinger[28]
	15
	15I
	15BT
	RF
	12F
	6.6(3.0-14.7)
	13(1-41)
	
	10.1(2.0-35.0)

	Selim[29]
	10
	10T
	10BT
	RF
	2F
	9.0(6.0-12.0)
	nr
	7
	nr

	Atef[30]
	28
	28I
	15BR+13ASL
	RF
	N
	4.5(nr)
	1(1-2)
	7
	nr

	Yin[31]
	66
	66I
	66BT
	RF
	N
	6.3(3.0-13.0)
	23(4-110)
	7-10
	2.4(1.0-8.0)

	Morsy[32]
	12
	7A+5I
	12BT
	RF
	N
	4.6(4.0-7.0)
	18(7-26)
	7-10
	nr

	Yin[33]
	72
	72I
	72BT
	RF
	N
	6.15*(3.0-13.0)
	26*(4-110)
	7-10
	2.61(1.0-8.0)*

	Ajmera[34]
	30
	30T
	30BT
	UF
	2F
	5.5(4.0-9.0)
	nr
	7
	nr

	Azzam[35]
	30
	8T+22I
	30BT
	RF
	N
	7.4(3.0-12.0)
	nr
	7
	nr

	Bernstein[36]
	30
	14A+16I
	30BT
	RF
	13F
	5.7(1.6-12.0)
	nr
	7
	nr

	Fürmetz[37]
	25
	2A+23I
	25BT
	UF/HF
	6F
	6.6(3.0-13.4)
	nr
	7
	nr

	Rohilla[38]
	35
	35I
	33BT+2ASL
	RF
	N
	5.8(3.0-9.0)
	7(1-25)
	7
	1.0

	Rohilla[38]
	35
	35I
	34BT+1ASL
	UF
	N
	5.8(3.0-10.0)
	8(1-34)
	7
	1.0

	Sadek[39]
	14
	14I
	14BT
	RF
	8F
	4.9(3.0-6.0)
	17(8-34)
	5-7
	3.3(2.0-6.0)

	Meleppuram[40]
	42
	42I
	42BT
	RF
	N
	nr(2.5-5.5)
	nr
	7
	nr

	Tesworth[41]
	21
	21I
	21BT
	RF
	2F
	nr(3.0-10.0)
	nr
	nr
	4.0(nr)

	Wang[42] 
	15
	15I
	15BT
	RF
	N
	7.5(3.0-12.0)
	nr
	5
	2.9(1-6)

	Xu[43]
	18
	18I
	18BT
	RF/UF
	Y
	4.5(2.0-6.0)
	2(1-3)
	7
	nr

	Zhang[44]
	16
	16I
	16BT
	RF
	3F
	10.9(6.0-20.0)
	17(3-45)
	7-10
	4.3

	Wu[45]
	23
	23T
	23BT
	RF
	Y
	6.4(4.3-10.0)
	nr
	7
	nr

	Wu[45]
	17
	17T
	17ASL
	RF
	Y
	6.7(4.8-11.0)
	nr
	7
	nr

	Catagni[46]
	45
	26T+19I
	45BT
	RF
	N
	12.5(9.6-14.4)
	nr
	7-10
	nr

	Catagni[46]
	41
	16T+25I
	41BT
	RF
	N
	13.5(10.5-16.0)
	nr
	7-10
	nr

	Rohilla[47]
	15
	15I
	15BT
	UF
	N
	4.9(3.0-7.0)
	nr
	7
	nr

	Rohilla[47]
	15
	15I
	15BT
	RF
	N
	5.6(3.0-7.0)
	nr
	7
	nr

	Fahad[48]
	51
	51I
	51BT
	RF
	8F
	3.5(2.0-5.0)
	nr
	5-7
	2.0(0.0-14.0)

	Yikemu[49]
	78
	78I
	78BT
	RF
	N
	9.2(6.0-17.0)
	nr
	7
	nr

	Bakhsh[50]
	56
	56I
	56BT
	RF
	7F
	4.3(3.0-9.0)
	nr
	7
	nr

	Kinik[51]
	30
	30I
	30BT
	RF
	N
	>6.0
	13(2-36)
	7-10
	2.9(1.0-9.0)

	Jilani[52]
	22
	22I
	8BT+14SAT
	UF
	sF
	4.7(2.0-9.0)
	22(6-228)
	7
	2.4(1.0-5.0)

	Li[53]
	13
	13T
	13BT
	UF
	sF
	7.3(5.8-9.0)
	nr
	14
	nr

	Li[53]
	13
	13T
	13BT
	UF
	sF
	10.7(7.5-15.0)
	nr
	14
	nr

	Li[54]
	68
	68T
	21BT+47ASL
	RF/UF
	25F
	8.0(4.0-18.0)
	1(0-3)
	7
	nr

	Wadhwani[55]
	20
	20I
	20BT
	UF
	3F
	4.6(2.0-6.0)
	nr
	7-9
	nr

	Wadhwani[55]
	15
	15I
	15BT
	UF
	2F
	7.6(6.5-10.0)
	nr
	7-9
	nr

	Brauns[56]
	10
	10I
	10BT
	RF
	N
	7.0(4.0-12.0)
	14(nr)
	7
	nr

	Abdou[57]
	10
	3A+7I
	10BT
	nr
	Y
	7.1(2.0-12.0)
	nr
	nr
	nr

	Abula[58]
	14
	14T
	14BT
	RF/UF
	Y
	7.0(4.0-12.5)
	4(nr)
	nr
	3.4 (2.0-6.0)

	Baruah[59]
	46
	46I
	46ASL
	RF
	sF
	nr
	nr
	7-10
	nr

	Baruah[59]
	40
	40I
	40BT
	RF
	sF
	nr
	nr
	7-10
	nr

	Li[60]
	12
	12T
	12BT
	RF/UF
	Y
	8.3(4.0-18.0)
	nr
	7
	nr

	Xu[61]
	31
	31T
	31BT
	RF
	N
	11.4(8.0-18.2)
	nr
	nr
	2.7(2.0-4.0)

	Xiayimaierdan
[62]
	50
	21T+29I
	50BT
	RF
	sF
	4.3(2.0-8.0)
	nr
	7
	2.3(0.9)

	Xiayimaierdan
[62]
	50
	24T+26I
	50BT
	RF
	sF
	4.1(2.0-8.0)
	nr
	7
	2.1(0.9)

	Huang[63]
	41
	23T+18I
	41BT
	RF
	N
	13.1(6.0-22.0)
	nr
	7
	nr

	Huang[64]
	32
	15T+17I
	32ASL
	RF
	sF
	6.5(3.0-10.0)
	nr
	7
	nr

	Rollo[65]
	20
	nr
	20BT
	RF
	Y
	9.2(5.2-15.3)
	nr
	7
	nr

	Kliushin[66]
	31
	31I
	31BT
	RF
	N
	2.3*(2.0-10.0)
	nr
	nr
	nr

	Kliushin[66]
	18
	18I
	18BT
	RF
	N
	nr(1.0-2.0)
	nr
	nr
	nr

	Hamiti[67]
	18
	18I
	18BT
	nr
	N
	6.9(0.7)
	nr
	nr
	2.0(1.0-3.0)

	Rohilla[68]
	13
	13I
	13BT
	RF/UF
	N
	3.9(3.0-6.0)
	nr
	7
	1(nr)

	Arfee[69]
	20
	20I
	nr
	RF
	N
	nr
	nr
	nr
	nr

	Arfee[69]
	20
	20I
	nr
	UF
	N
	nr
	nr
	nr
	nr

	Yushan[70]
	12
	4T+8I
	12BT
	RF/UF
	sF
	7.1(6.3-8.2)
	nr
	7-10
	nr

	Abulaiti[71]
	32
	32I
	32BT
	UF
	sF
	7.8(1.8)
	nr
	7
	2.5(0.9)

	Abulaiti[71]
	21
	21I
	21BT
	UF
	sF
	9.4(1.5)
	nr
	7
	2.6(1.1)

	Summary
	2169
	-
	-
	-
	-
	6.65(2.7-13.5)
	-
	-
	2.1(1-6)

	Femur
	
	
	
	
	
	
	
	
	

	Krishnan[72]
	20
	20I
	11BT+9ASL
	RF
	N
	6.0(2.0-10.5)
	10(3-24)
	7(7-10)
	4.4(1.0-9.0)

	Saridis[73]
	13
	13T
	13BT
	RF
	1F
	8.3(3.0-18.0)
	12(3-33)
	3-5
	3.0(1.0-5.0)

	Arora[74]
	13
	13T
	13BT
	UF
	N
	7.9(5.5-1.7)
	8(6-18)
	1-7
	2.9(nr)

	Wan[75]
	13
	4T+9I
	13BT
	UF
	N
	8.9(2.3)
	nr
	7
	2.6(1.3)

	Yin[33]
	38
	38I
	BT
	RF
	N
	6.2*(3.0-13.0)
	26(4-110)*
	7-10
	2.6(1.0-8.0)*

	Agrawal[76]
	30
	30(A+I)
	26BT+4ASL
	UF
	sF
	5.8(2.0-16.0)
	nr
	7
	2.2(1.0-4.0)

	Liu[77]
	15
	15I
	15BT
	UF
	N
	8.7(4.0-16.0)
	26(14-38)
	3-5
	4.8(1.0-17.0)

	Sen[78]
	17
	17I
	17ASL
	UF
	N
	5.5(3.0-10.0)
	nr
	7
	3.9(3.0-6.0)

	Sen[78]
	15
	15I
	15BT
	RF
	N
	5.9(3.0-10.0)
	nr
	7
	2.4(1.0-12.0)

	Bakhsh[79]
	50
	50(A+I)
	50BT
	RF
	N
	3.6(1.0-7.0)
	11(10-20)
	7
	2.5(1.0-11.0)

	Rohilla[80]
	26
	26I
	26BT
	UF
	N
	4.3(2.0-7.0)
	30(24-65)
	7
	2.8(1.0-4.0)

	Summary
	250
	-
	-
	-
	-
	5.8(3.6-8.9)
	-
	-
	2.9(2.2-4.8)


SD: standard deviation; A: aseptic lesion, T: trauma lesion, I: infected lesion, BT: bone transport, ASL: acute shorting and lengthening, RF: ring frame, UF: unilateral frame, F: flaps, sF: some of patients applied flaps, nr: not reported
* the patients included in the study was part of the original group, while the information marked was extracted from the original group. 


Appendix 4. Interested outcomes of included studies (ilizarov method without combinations)
	Author
	Number
	Union rate (%)
	Bone results 
(excellent/good
/fair/poor)
	Functional results(excellent/good/fair/poor)
	EFT 
(mths)
(range/SD)
	EFI 
(mths/cm)
(range/SD)
	Bone graft 
(n, %)
	Complications 
(per patient)

	Tibia
	
	
	
	
	
	
	
	

	Paley[1]
	25
	100.0 
	18/5/2/0
	16/7/1/0
	nr
	nr
	0
	0.7(18/25)

	Cattaneo[2]
	28
	89.3 
	nr
	nr
	nr
	nr
	0
	nr

	Cierny[3]
	21
	100.0 
	nr
	nr
	nr
	nr
	14(67)
	0.3(7/21)

	Marsh[4]
	10
	80.0 
	nr
	nr
	8.7(nr)
	nr
	1(10)
	2.1(21/10)

	Hosny[5]
	11
	100.0 
	nr
	5/3/2/1
	8.5(5.5-16)
	nr
	0
	1.2(13/11)

	Ring[6]
	10
	90.0 
	nr
	nr
	nr
	nr
	3(30)
	2.3(23/10)

	Paley[7]
	19
	100.0 
	nr
	12/6/0/1
	16(6-22)
	1.7(0.7-4.3)
	7(37)
	1.2(22/19)

	Maini[8]
	23
	100.0 
	15/3/0/5
	nr
	nr
	nr
	3(10)
	1.7(39/23)

	Atesalp[9]
	14
	68.4 
	nr
	nr
	nr
	nr
	0
	1.2(17/14)

	Bobroff[10]
	12
	100.0 
	6/3/0/3
	6/2/2/2
	16.7(2.0-25.5)
	1.5(1.0-2.3)
	9(75)
	1.1(13/12)

	Sen[11]
	24
	100.0 
	21/3/0/0
	19/4/1/0
	7.1(3-10)
	1.4(nr)
	0
	2.2(52/24)

	Mekhail[12]
	15
	93.3 
	1/9/3/1
	nr
	12.9(4.6-23)
	nr
	18(75)
	2.1(32/15)

	Mahaluxmivala
[13]
	12
	100.0 
	nr
	nr
	7.5(8.0-24.0)
	nr
	6(33)
	nr

	Rozbruch[14]
	25
	96.0 
	nr
	nr
	nr
	nr
	12(48)
	0.8(21/25)

	Baruah[15]
	25
	100.0 
	nr
	nr
	6.5(3.3-14.8)
	nr
	0
	0.8(20/25)

	Baruah[15]
	25
	100.0 
	nr
	nr
	5.7(3.7-9.5)
	nr
	0
	0.4(11/25)

	Emara[16]
	16
	100.0 
	15/1/0/0
	12/1/3/0
	8.5(6.4-11.0)
	1.5(1.4-1.6)
	16(100)*
	0.4(6/16)

	Madhusudhan
[17]
	13
	100.0 
	5/8/5/4
	1/4/6/10
	9.3(6.5-13.0)
	nr
	0
	2.7(60/22)

	Pirwani[18]
	16
	100.0 
	nr
	nr
	16.0(nr)
	3.0(nr)
	nr
	2.0(32/16)

	Bumbasirević
[19]
	30
	96.7 
	19/10/1/0
	13/14/2/1
	9.7(5.8-15.0)
	1.5(1.4-1.7)
	1(3)
	1.4(43/30)

	Wu[20]
	25
	100.0 
	nr
	nr
	nr
	nr
	25(100)*
	nr

	Liodakis[21]
	21
	90.5 
	nr
	nr
	15.9(6.1)
	nr
	nr
	nr

	Chim[22]
	28
	92.9 
	nr
	nr
	nr
	nr
	28(100)*
	0.6(17/28)

	Lin[23]
	16
	93.8 
	nr
	nr
	4.5(nr)
	nr
	16(100)*
	1.0(16/16)

	Babar[24]
	17
	94.1 
	13/2/2/0
	10/4/2/1
	6.0(nr)
	nr
	nr
	1.0(17/17)

	Sala[25]
	18
	100.0 
	11/7/0/0
	8/8/2/0
	15.5(nr)
	1.8(1.1-3.4)
	10(83)
	0.3(6/18)

	Xu[26]
	30
	100.0 
	28/2/0/0
	nr
	10.0(8.0-14.0)
	1.4(nr)
	nr
	0.3(8/30)

	Feng[27]
	21
	100.0 
	19/2/0/0
	nr
	9.8(nr)
	1.48(nr)
	nr
	0.4(8/21)

	Krappinger[28]
	15
	100.0 
	7/6/2/0
	6/7/2/0
	13.2(7.0-25.0)
	nr
	15(100)*
	1.4(20/14)

	Selim[29]
	10
	80.0 
	7/3/0/0
	7/3/0/0
	2.5(0.28)
	nr
	2(20)
	0.7(7/10)

	Atef[30]
	28
	96.4 
	16/9/2/1
	nr
	10.0(7.0-14.0)
	1.5(1.0-2.3)
	28(100)*
	0.9(25/28)

	Yin[31]
	66
	100.0 
	44/15/5/2
	24/26/10/0
	9.4(nr)
	1.4(nr)
	6(9)
	1.1(73/66)

	Morsy[32]
	12
	100.0 
	8/3/0/1
	7/4/1/0
	6.8(nr)
	1.5(nr)
	nr
	1.6(19/12)

	Yin[33]
	72
	100.0 
	46/17/7/2
	25/27/13/0
	nr
	1.5(1.3-1.7)
	7(58)
	nr

	Ajmera[34]
	30
	92.0 
	19/3/1/2
	21/2/2/0
	11(6.0-12.8)
	nr
	2(7)
	2.1(52/25)

	Azzam[35]
	30
	100.0 
	22/6/1/1
	13/9/7/1
	7.5(4.5-11.5)
	nr
	30(100)*
	2.2(51/23)

	Bernstein[36]
	30
	83.3 
	nr
	nr
	11.0(4.5-19.6)
	2.5(nr)
	1(3)
	0.8(17/22)

	Fürmetz[37]
	25
	92.0 
	nr
	nr
	8.5(3.5-21.2)
	1.3(nr)
	15(60)
	1.9(48/25)

	Rohilla[38]
	35
	97.1 
	21/12/2/0
	16/17/2/0
	11.1(nr)
	2.1(nr)
	0
	1.7(60/35)

	Rohilla[38]
	35
	94.3 
	14/15/6/0
	22/10/3/0
	10.5(nr)
	2.1(nr)
	0
	2.0(70/35)

	Sadek[39]
	14
	100.0 
	11/3/0/0
	8/3/3/0
	7.8(3.0-15.0)
	1.6(0.6-2.0)
	4(29)
	0.6(8/14)

	Meleppuram[40]
	42
	100.0 
	60/15/25/0
	55/30/5/10
	nr (8.0-10.0)
	nr
	13(31)
	1.4(58/42)（38problems 2in 42patients；20 obstacles in 18 patients）

	Tesworth[41]
	21
	100.0 
	15/5/1/0
	19/2/0/0
	12.5(6.0-23.0)
	1.8(nr)
	14(67)
	2.7(57/21)

	Wang[42] 
	15
	100.0 
	nr
	nr
	12.0(10.0-20.7)
	1.4(1.1-2.1)
	6(40)
	1.9(28/15)

	Xu[43]
	18
	100.0 
	nr
	nr
	11.4(7.0-20.0)
	nr
	10(56)
	nr

	Zhang[44]
	16
	100.0 
	10/0/0/6
	12/4/0/0
	12.0(nr)
	1.1(nr)
	3(19)
	1.2(19/16)

	Wu[45]
	23
	100.0 
	23/5/0/0
	11/10/7/0
	nr
	nr
	12(52)
	0.7(15/23)

	Wu[45]
	17
	100.0 
	18/4/0/0
	7/10/5/0
	nr
	nr
	2(12)
	0.7(12/17)

	Catagni[46]
	45
	100.0 
	nr
	nr
	11.5*(9.0-12.5)
	nr
	16(36)
	2.3(104/45)

	Catagni[46]
	41
	100.0 
	nr
	nr
	8.7*(7.6-10.6)
	nr
	32(78)
	2.1(87/41)

	Rohilla[47]
	15
	80.0 
	7/7/0/1
	11/3/0/1
	7.8(5.0-11.0)
	1.6(nr)
	0
	1.1(16/15)

	Rohilla[47]
	15
	73.3 
	11/1/2/1
	7/6/2/0
	8.6(5.0-18.0)
	1.7(nr)
	0
	0.9(13/15)

	Fahad[48]
	51
	96.1 
	22/19/7/3
	24/21/5/1
	10.0(nr)
	2.0(1.5-4.0)
	nr
	0.7(35/51)

	Yikemu[49]
	78
	100.0 
	59/14/5/0
	nr
	nr
	nr
	nr
	nr

	Bakhsh[50]
	56
	98.2 
	37/10/6/3
	37/9/7/3
	9.3(nr)
	1.4(1.2-1.6)
	nr
	0.9(50/56)

	Kinik[51]
	30
	100.0 
	22/6/0/0
	19/7/2/0
	13.7(nr)
	1.5(nr)
	1(3)
	2.0(59/30)

	Jilani[52]
	22
	90.9 
	12/5/3/2
	11/5/4/2
	nr
	nr
	2(9)
	1.8(40/22)

	Li[53]
	13
	100.0 
	9/0/0/4
	11/0/0/2
	18.1(15.0-20.0)
	2.5(2.2-2.9)
	nr
	nr

	Li[53]
	13
	100.0 
	10/3/0/0
	12/1/0/0
	12.7(9.5-16.0)
	1.2(1.0-1.7)
	nr
	nr

	Li[54]
	68
	79.4 
	nr
	34/18/10/6
	12.5(3.4)
	1.6(0.44)
	nr
	1.0(66/68)

	Wadhwani[55]
	20
	90.0 
	14/5/1/0
	15/4/1/0
	9.2(nr)
	2.1(nr)
	nr
	0.9(17/20)

	Wadhwani[55]
	15
	73.3 
	4/6/5/0
	5/8/2/0
	12.2(nr)
	2.1(nr)
	nr
	1.5(23/15)

	Brauns[56]
	10
	100.0 
	7/2/1/0
	5/4/1/0
	15.0(11.0-22.0)
	nr
	4(40)
	nr

	Abdou[57]
	10
	100.0 
	nr
	nr
	8.2(1.6-22.9)
	nr
	0
	2.0(12/6)

	Abula[58]
	14
	100.0 
	8/6/0/0
	8/6/0/0
	7.0(5.6-7.8)
	1.1(0.6-1.6)
	4(29)
	nr

	Baruah[59]
	46
	100.0
	10/24/8/4
	8/26/10/2
	nr
	nr
	nr
	0.2(9/46)

	Baruah[59]
	40
	92.5
	6/18/10/6
	5/18/12/5
	nr
	nr
	nr
	1.1(42/40)

	Li[60]
	12
	80.0 
	nr
	24/10/4/2
	12.8(10.0-24.0)
	1.6(nr)
	8(67)
	1.0(41/40)

	Xu[61]
	31
	100.0 
	6/14/8/3
	8/15/5/3
	22.7(14.0-37.0)
	1.9(1.2-2.5)
	4(13)
	1.6(50/31)

	Xiayimaierdan
[62]
	50
	100.0 
	15/9/15/11
	14/10/16/10
	16.6(3.9)
	nr
	50(100)*
	0.2(10/50)

	Xiayimaierdan
[62]
	50
	100.0 
	20/14/12/3
	17/18/13/2
	9.4(2.2)
	nr
	50(100)*
	0.1(3/50)

	Huang[63]
	41
	100.0 
	23/11/2/0
	14/9/13/0
	10.1(2.0)
	1.4(0.3)
	0
	0.8(34/41)

	Huang[64]
	32
	100.0 
	22/7/3/0
	15/7/10/0
	9.2(1.8)
	1.5(0.2)
	12(38)
	1.5(49/32)

	Rollo[65]
	20
	100.0 
	8/6/6/0
	nr
	19.2(9.0-32.0)
	1.0(0.4-1.8)
	nr
	1.0(21/20)

	Kliushin[66]
	31
	80.6 
	nr
	nr
	4.7(2.4)
	nr
	nr
	nr

	Kliushin[66]
	18
	72.2 
	nr
	nr
	2.5(1.8)
	nr
	nr
	nr

	Hamiti[67]
	18
	100.0 
	7/7/3/1
	5/8/3/2
	9.8(0.4)
	1.2(0.1)
	nr
	3.2(57/18)

	Rohilla[68]
	13
	92.3 
	9/3/1/0
	8/4/1/0
	9.42(6.0-12.0)
	2.5(0.6)
	nr
	1.5(20/13)

	Arfee[69]
	20
	100.0 
	15/4/1/0
	16/3/1/0
	nr
	nr
	0
	nr

	Arfee[69]
	20
	100.0 
	13/4/3/0
	12/4/4/0
	nr
	nr
	0
	nr

	Yushan[70]
	12
	100.0 
	7/4/0/1
	5/6/0/1
	5.2(0.8)
	0.7(0.2)
	2(17)
	1.7(20/12)

	Abulaiti[71]
	32
	100.0 
	13/15/3/1
	11/8/2/0
	15.8(3.44)
	2.0(0.1)
	1(3)
	2.9(94/32)

	Abulaiti[71]
	21
	100.0 
	10/16/6/0
	8/10/3/0
	10.9(1.9)
	1.2(0.1)
	0
	1.7(36/21)

	Summary
	2169
	95.8
	-
	-
	11.0(2.5-34.7)
	1.6(0.7-3.0)
	269(21)
	1.2(2090/1680)

	Femur
	
	
	
	
	
	
	
	

	Krishnan[72]
	20
	95.0 
	13/4/1/1
	3/9/3/4
	7.8(2.6-14.9)
	nr
	1(5)
	3.6(71/20)

	Saridis[73]
	13
	92.3 
	8/4/1/0
	3/4/4/2
	10.3(4.5-20.2)
	nr
	6(46)
	1.8(23/13)

	Arora[74]
	13
	100.0 
	12/3/0/0
	5/8/2/0
	7.3(nr)
	0.9(nr)
	3(23)
	2.7(35/13)

	Wan[75]
	13
	100.0 
	6/2/5/0
	7/4/2/0
	14.8(6.9)
	4.4(0.1)
	3(23)
	2.0(26/13)

	Yin[33]
	38
	100.0 
	22/11/5/0
	12/15/8/0
	nr
	1.5(1.2-1.7)
	7(18)
	nr

	Agrawal[76]
	30
	100.0 
	17/9/3/1
	9/14/5/2
	nr
	nr
	5(17)
	2.0(59/30)

	Liu[77]
	15
	100.0 
	13/2/0/0
	6/6/3/0
	nr
	1.4(1.2-1.6)
	nr
	2.3(35/15)

	Sen[78]
	17
	100.0 
	11/4/3/0
	10/5/2/0
	nr
	nr
	1(6)
	1.6(27/17)

	Sen[78]
	15
	100.0 
	9/5/1/0
	9/5/1/0
	nr
	nr
	4(27)
	3.1(47/15)

	Bakhsh[79]
	50
	96.0 
	17/30/1/2
	15/24/8/3
	nr
	nr
	nr
	1.9(95/50)

	Rohilla[80]
	26
	84.6 
	15/9/0/2
	11/13/1/1
	10.9(6.0-18.0)
	2.8(2.0-6.0)
	3(12)
	1.1(28/26)

	Summary
	250
	97.0
	-
	-
	11.4(7.3-14.8)
	2.1(0.9-4.4)
	33(18)
	2.0(460/232)


SD: standard deviation; EFT: external frame time, EFI: external frame index, nr: not reported
Bone result and functional result were evaluated by ASAMI (Association for the Study of the Method of Ilizarov).
* active management of bone grafting was applied, and relevant studies were excluded when calculated the mean rate of bone grafting used.


Appendix 5. Descriptive characteristics of included studies (Ilizarov technique combined with antibiotic spacer)
	Author
	Country
	Publishedyear
	Design
	Treatment period
	Number
	Age
(range)
	Male/
female
	Mean follow-up time (mths) (range/SD)
	Follow-up 
rate (%)


	Tibia

	Hutson Jr[81]
	USA
	2010
	RS
	1992-2008
	18
	32(23-50)
	13/5
	66(8-138)
	100

	Spiegl[82]
	Germany
	2013
	PS
	2006-2009
	25
	46(20-60)
	22/3
	29(nr)
	100

	Peng[83]
	China
	2015
	RS
	2008-2011
	58
	29(18-51)
	38/20
	31(24-63)
	100

	van Niekerk[84]
	South Africa
	2017
	RC
	2009-2013
	12
	33(16-60)
	6/6
	nr
	100

	van Niekerk[84]
	South Africa
	2017
	RC
	2009-2013
	12
	32(16-60)
	10/2
	nr
	100

	Hamiti[85]
	China
	2021
	RS
	2010-2016
	18
	40(22-62)
	12/6
	29(nr)
	100

	Huang[63]
	China
	2021
	RC
	2015-2018
	44
	39(5)
	30/14
	nr
	100

	Liu[86]
	China
	2022
	RS
	2011-2017
	21
	47(7)
	13/8
	27(3)
	100

	Khaled[87]
	Egypt
	2022
	PS
	2012-2019
	32
	24(19-52)
	27/5
	28(16-36)
	100

	Hamiti[67]
	China
	2022
	RC
	2010-2018
	18
	41(11)
	14/4
	27(25-32)*
	100

	Xu[88]
	China
	2022
	RC
	2018-2021
	21
	49(25-67)
	15/6
	17(9-31)
	100

	Femur
	

	Song[89]
	China
	2003
	RS
	1996-1998
	20
	36(17-65)
	19/1
	38(30-60)
	100

	Sen[90]
	China
	2020
	RS
	2003-2018
	23
	37(26-56)
	17/6
	51(18-192)
	100

	Peng[91]
	China
	2022
	RS
	2008-219
	76
	39(23-60)
	58/18
	31(23-41)
	100

	Liu[86]
	China
	2022
	RS
	2011-2017
	18
	46(6)
	13/5
	28(4)
	100


SD: standard deviation, RS: retrospective case series, PS: prospective case series, RC: retrospective control study, PC: prospective control study, RCT: randomized control clinical trial
* median and interquartile range


Appendix 6. Details of Ilizarov technique combined with antibiotic spacer
	Author
	Number
	Etiology
	Ingredients 
of spacer
	Frame
	Defects size
(cm)
	Mean delay from injury
(mths) (range/SD)
	Mean spacer time (w) (range/SD)
	Mean latency
(d, range)
	Mean previous operation
(range)

	Tibia
	
	
	
	
	
	
	
	
	

	Hutson Jr
[81]
	18
	nr
	Twenty grams of cement is dry mixed with 2.4 g tobramycin powder and 1.0 g of vancomycin
	nr
	9.9
(5.0-17.0)
	nr
	15.5
(9.0-44.0)
	nr
	nr

	Spiegl
[82]
	25
	25I
	Antibiotic-impregnated cement (impregnated with gentamicin for the most part)
	UF
	5.3
(3-13)
	10(2-24)
	nr
	7
	nr

	Peng
[83]
	58
	58I
	antibiotic-impregnated cement mixed with tobramycin and vancomycin-ten grams of cement mixed with 1.2 g tobramycin and 0.5 g vancomycin
	RF
	9.2
(6.0-15.0)
	31(6-50)
	nr
	10
	6.3
(3.0-10.0)

	van Niekerk
[84]
	12
	12I
	Sensitive antibiotic-impregnated PMMA spacer
	RF
	5.0(2.6)
	nr
	9.9(3.6)
	7-10
	nr

	van Niekerk
[84]
	12
	12T
	Sensitive antibiotic-impregnated PMMA spacer
	RF
	8.3(3.6)
	nr
	7.7(2.2)
	7-10
	nr

	Hamiti
[85]
	18
	18I
	PMMA spacer mixed with 10% vancomycin
	nr
	7.1(0.8)
	nr
	nr
	nr
	3.3
(1.0-5.0)

	Huang
[63]
	44
	25T+19I
	calcium sulfate 7.5g + vancomycin 0.5 g + gentamicin injection 3 ml
	RF
	12.5(3.6)
	nr
	nr
	nr
	nr

	Liu
[86]
	21
	21I
	Antibiotic-impregnated cement spacer (5 g vancomycin per 40 g gentamicin-loaded bone cement
	UF
	nr
	nr
	nr
	7
	nr

	Khaled
[87]
	32
	32I
	cement spacer (mixing 2 gm vancomycin with 40 gm gentamycin-impregnated cement powder)
	RF
	6.0
(4.0-14.5)
	nr
	nr
(6-8)
	7
	3.0
(2.0-4.0)

	Hamiti
[67]
	18
	18I
	PMMA spacer mixed with 10% vancomycin
	nr
	7.0(0.8)
	nr(4-18)
	nr
	nr
	2.0
(1.8-3.0)

	Xu
[88]
	21
	21I
	Antibiotic calcium sulphate spacer with sensitive antibiotics
	RF
	8.4
(6.6-10.4)
	nr
	nr
	nr
	nr

	Summary
	322
	-
	-
	-
	4.8
(4.5-9.9)
	-
	-
	-
	4.1
(1.9-6.3)

	Femur
	
	
	
	
	
	
	
	
	

	Song
[89]
	20
	20I
	PMMA mixed with antibiotics
	RF/HF
	10.0
(6.0-22.0)
	nr
	nr
	nr
	4.8
(1.0-17.0)

	Sen
[90]
	76
	76I
	Antibiotic-impregnated cement spacer (5 g vancomycin per 40 g gentamicin-loaded bone cement)
	UF
	4.6
(3.7-5.6)
	30(16-41)
	nr
	6
	nr

	Peng
[91]
	18
	18I
	Antibiotic-impregnated cement spacer (5 g vancomycin per 40 g gentamicin-loaded bone cement)
	UF
	nr
	nr
	nr
	7
	nr

	Liu
[86]
	23
	25I
	Antibiotic impregnated beads or rods (2 g of powdered vancomycin per 40 g of PMMA)
	UF
	2.7(nr)
	nr
	nr
	7
	nr

	Summary
	137
	-
	-
	-
	5.1
(2.7-10.0)
	-
	-
	-
	4.8(nr)


SD: standard deviation; T: trauma lesion, I: infected lesion, RF: ring frame, UF: unilateral frame, nr: not reported, PMMA: polymethyl methacrylate
* the patients included was part of the original group, while the information marked was extracted from the original group. 

Appendix 7. Interested outcomes of included studies (Ilizarov technique combined with antibiotic spacer)
	Author
	Number
	Union
rate (%)
	Bone results 
(excellent/good/fair/poor)
	Functional results (excellent/good
/fair/poor)
	EFT 
(mths)
(range/SD)
	EFI 
(mths/cm)
(range/SD)
	Bone graft
(n, %)
	Complications 
(per patient)

	Tibia
	
	
	
	
	
	
	
	


	Hutson Jr[81]
	18
	100.0
	nr
	nr
	nr
	nr
	14(78)
	0.8(14/18)

	Spiegl[82]
	25
	96.0
	nr
	nr
	nr
	nr
	nr
	1.4(35/25)

	Peng[83]
	58
	100.0
	30/23/5/0
	28/18/12/0
	10.6(8.0-31.0)
	0.9(0.6-1.4)
	58(100)*
	0.6(37/58)

	van Niekerk[84]
	12
	91.7
	nr
	nr
	8.5(4.8)
	1.9(0.5)
	12(100)*
	nr

	van Niekerk[84]
	12
	91.7
	nr
	nr
	9.8(3.3)
	1.2(0.3)
	12(100)*
	nr

	Hamiti[85]
	18
	100.0
	6/8/3/1
	4/10/2/2
	1.2(1.0-1.8)
	1.2(1.0-1.5)
	0
	2.9(52/18)

	Huang[63]
	44
	100.0
	nr
	nr
	6.2(1.5)
	0.6(0.1)
	4(9)
	0.3(15/44)

	Liu[86]
	21
	100.0
	2/13/4/2
	4/13/3/1
	11.5(0.1)
	2.2(0.1)
	5(24)
	0.8(16/21)

	Khaled[87]
	32
	93.8
	nr
	nr
	nr
	1.5(1.2-2.0)
	1(3)
	1.2(37/32)

	Hamiti[67]
	18
	100.0
	9/6/2/1
	4/9/3/2
	9.6(0.5)
	1.2(0.1)
	0
	2.6(47/18)

	Xu[88]
	21
	100
	11/6/3/1
	9/6/5/1
	6.1(4-11)
	0.7(0.6-1.1)
	0
	0.4(8/21)

	Summary
	297
	98.3
	-
	-
	8.2(1.2-11.5)
	1.3(0.6-2.2)
	46(24)
	1.0(277/269)

	Femur

	Song[89]
	20
	100.0 
	13/1/1/5
	0/9/8/3
	9.7(2.0-18.0)
	1.4(nr)
	20(100)*
	0.7(14/20)

	Sen[90]
	76
	100.0
	16/42/15/3
	20/44/9/3
	11.8(6.0-21.0)
	1.7(1.4-2.4)
	18(100)*
	1.0(72/72)

	Peng[91]
	18
	100.0
	3/11/3/1
	3/14/1/0
	11.5(0.28)
	1.9(0.1)
	1(6)
	0.9(17/18)

	Liu[86]
	23
	100.0
	15/6/2/0
	14/7/2/0
	3.8(3.0-5.0)
	1.0(0.7-1.7)
	1(4)
	1.0(23/23)

	Summary
	137
	100.0
	-
	-
	9.0(3.8-11.8)
	1.5(1.0-1.9)
	2(1)
	1.0(112/113)


SD: standard deviation; EFT: external frame time, EFI: external frame index, nr: not reported
Bone result and functional result were evaluated by ASAMI (Association for the Study of the Method of Ilizarov).
* active management of bone grafting was applied, and relevant studies were excluded when calculated the mean rate of bone grafting used.

Appendix 8. Descriptive characteristics of included studies (Ilizarov technique combined with internal fixation)
	Author
	Country
	Published year
	Design
	Treatment 
period
	Number
	Mean age 
(range/SD)
	Male/
female
	Mean follow-up time (mths) (range/SD) 
	Follow-up 
rate(%)

	[bookmark: _Hlk145103711]Tibia+ intramedullary nailing
	

	Oh[92]
	Korea
	2008
	RS
	1996-2004
	11
	44(18-59)
	11/0
	nr(25-72)
	100

	Liodakis
[93]
	Germany
	2010
	RC
	2001-2008
	14
	45(14)
	11/3
	61(25)
	100

	Liodakis
[21]
	Germany
	2011
	RC
	1992-2007
	18
	47(14)
	11/7
	8(6)
	100

	Eralp[94]
	Turkey
	2012
	RC
	1998-2000
	17
	39(25-69)
	14/3
	29(9-80) *
	88.2

	Bas[95]
	Turkey
	2020
	RS
	2000-2018
	20
	32(16-49)
	15/5
	24(12-56)*
	100

	Xu[88]
	China
	2022
	RC
	2018-2021
	12
	47(32-67)
	7/5
	15(8-21)
	100

	Tibia+ locking plate
	

	Oh[96]
	Korea
	2013
	RS
	2007-2011
	10
	40(16-64)
	9/1
	29(18-62)
	100

	Gupta[97]
	India
	2018
	RS
	2012-2015
	14
	38.1(12.7)
	13/1
	33(24-50)
	100

	Lu[98]
	China
	2020
	RS
	2013-1017
	12
	45(20-65)
	10/2
	26(12-48)
	100

	Femur+ intramedullary nailing
	

	Li[99]
	China
	2009
	RS
	1998-2004
	17
	24(17-32)
	11/6
	70(24-96)
	100

	Wan[75]
	China
	2013
	RC
	1994-2008
	15
	33(5)
	9/6
	78(9)
	100

	Bas[95]
	Turkey
	2020
	RS
	2000-2018
	19
	36(17-64)
	11/8
	28(12-64)
	100

	Borzunov
[100]
	Russia
	2022
	RC
	2012-2016
	14
	33(2)
	11/3
	13(6-31)
	100


SD: standard deviation; RS: retrospective case series, PS: prospective case series, RC: retrospective control study, PC: prospective control study, RCT: randomized control clinical trial, nr: not reported
* the patients included was part of the original group, while the information marked was extracted from the original group. 


Appendix 9. Details of Ilizarov technique combined with internal fixation
	Author
	Number
	Aetiology
	Applied 
before 
distraction?
	Frame
	Defects size
(cm)
	Mean delay from injury (mths) (range/SD) 
	Mean latency
(day) (range)

	Mean previous operation
(range/SD)

	Tibia+ intramedullary nailing

	Oh[92]
	11
	2T+9I
	Y
	RF/UF
	5.8(3.5-12.0)
	nr
	10
	nr

	Liodakis
[93]
	14
	14T
	Y
	nr
	8.0(3.0)
	nr
	5
	4.5(2.9)

	Liodakis
[21]
	18
	10I
	Y
	UF
	8.5(3.4)
	nr
	5
	4.3(2.9)

	Eralp[94]
	17
	17I
	Y
	RF/UF
	8.9(2.6-16.0)
	nr
	nr
	3.3(1.0-13.0)

	Bas[95]
	20
	-
	Y
	RF
	8.4(2.5-16.5)
	nr
	7
	nr

	Xu[88]
	12
	12T
	Y
	RF
	8.1(6.0-10.9)
	nr
	10
	nr

	Summary
	92
	-
	-
	-
	8.1(5.8-8.9)
	-
	-
	4.4(4.3-4.5)

	Tibia+ locking plate

	Oh[96]
	10
	10I
	Y
	RF/UF
	5.9(3.8-9.3)
	9(3-17)
	10
	nr

	Gupta[97]
	14
	14I
	Y
	UF
	6.4(1.3)
	nr
	10
	nr

	Lu[98]
	12
	-
	Y
	RF
	6.7(4.0-9.2)
	5(1-14)
	10
	2.5(nr)

	Summary
	36
	-
	-
	-
	6.4(5.9-6.7)
	-
	-
	2.5(nr)

	Femur+ intramedullary nailing

	Li[99]
	17
	17I
	Y
	UF
	11.3(8.0-18.4)
	6(4-9)
	7
	3.0(1.0-7.0)

	Wan[75]
	15
	4T+11I
	Y
	UF
	8.5(3.1)
	24(6)
	7
	2.9(1.5)

	Bas[95]
	19
	-
	Y
	RF
	5.7(1.0-14.0)
	nr
	7
	2.8(1.0-6.0)

	Borzunov
[100]
	14
	14A
	Y
	nr
	4.5(3.0-8.0)
	nr
	5-7
	2.4(1.0-4.0)

	Summary
	65
	-
	-
	-
	7.6(4.5-11.3)
	-
	-
	2.8(2.4-3.0)


SD: standard deviation; T: trauma lesion, I: infected lesion, Y: Yes, RF: ring frame, UF: unilateral frame, nr: not reported

Appendix 10. Outcomes of included studies (Ilizarov technique combined with internal fixation)
	Author
	Number
	Union
rate (%)
	Bone result (excellent/good/fair/poor) 
	Functional results 
(excellent/good/
fair/poor)
	EFT 
(mths)
(range/SD)
	EFI 
(mths/cm)
(range/SD)
	Bone graft (%)
	Complications 
(per patient) 

	[bookmark: _Hlk120804373]Tibia+ combined intramedullary nailing with Ilizarov

	Oh[92]
	11
	100.0
	nr
	5/6/1/0
	4.7(2.6-7.7)
	0.9(0.5-1.5)
	1(9)
	1.2(14/12)

	Liodakis[93]
	14
	71.4
	nr
	nr
	5.9(1.5)
	nr
	12(86)
	0.4(11/13)

	Liodakis[21]
	18
	77.8
	nr
	nr
	nr
	nr
	0
	1.1(16/14)

	Eralp[94]
	17
	100.0
	14/1/1/5
	15/6/0/0
	4.7(1,1-7.9)
	0.5(0.3-0.7)
	13(76)
	0.6(13/21)

	Bas[95]
	20
	100.0
	10/4/1/0
	10/5/0/0
	5.5 (3-8)
	0.5(0.3-0.8)
	1(5)
	0.2(3/15)

	Xu[88]
	12
	100.0
	8/3/1/0
	9/3/0/0
	4.1(3.0-6.0)
	0.6(0.5-0.7)
	nr
	0.3(3/12)

	Summary
	92
	91.3
	-
	-
	5.0(4.1-5.9)
	0.6(0.5-0.9)
	27(33)
	0.7(60/87)

	Tibia+ combined locking plate with Ilizarov 

	Oh[96]
	10
	100
	10/0/0/0
	6/3/1/0
	2.6(nr)
	0.4(0.4-0.7)
	10(100)*
	1.1(11/10)

	Gupta[97]
	14
	100
	14/0/0/0
	8/6/0/0
	4.5(0.6)
	0.7(0.1)
	14(100)*
	0.5(7/14)

	Lu[98]
	12
	100
	12/0/0/0
	0/8/4/0
	3.7(nr)
	0.6(nr)
	nr
	0.9(11/12)

	Sumamry
	36
	100
	-
	-
	3.7(2.6-4.5)
	0.6(0.4-0.7)
	-
	1.0(22/22)

	Femur+ combined intramedullary nailing with Ilizarov

	Li[99]
	17
	100.0
	10/5/1/1
	12/4/1/0
	nr
	0.6(0.5-0.8) 
	0
	1.6(27/17)

	Wan[75]
	15
	86.7
	12/1/2/0
	13/2/0/0
	4.7(1.9)
	4.4(0.1)
	3(20)
	0.3(5/15)

	Bas[95]
	19
	100.0
	13/1/2/3
	16/3/0/0
	5.3 (1.13-11.9)
	0.6(0.3-1)
	8(42)
	0.5(10/19)

	Borzunov
[100]
	14
	86.0
	nr
	nr
	1.6(0.1)
	0.4(0.1)
	0
	0.6(9/15)

	Summary
	65
	93.9
	-
	-
	4.0(1.6-5.3)
	1.5(0.4-4.4)
	11(17)
	0.8(51/66)


SD: standard deviation; EFT: external frame time, EFI: external frame index, nr: not reported
Bone result and functional result were evaluated by ASAMI (Association for the Study of the Method of Ilizarov).
*: active management of bone grafting was applied, and relevant studies were excluded when calculated the mean rate of bone grafting used.
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