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Autologous bone grafting versus bone morphogenetic protein treatment for nonunion of long bone fractures in adults:
a Meta analysis CHEN An-fu,HUANG Kai,and ZHOU Yong-qiang. Department of Orthopaedics and Traumatology ,the
First Peoples Hospital of Neijiang , Netjiang 641000, Sichuan ,China

ABSTRACT Objective:To systematically evaluate the clinical effects of autologous bone grafting versus bone morpho-
genetic protein treatment for nonunion of long bone fractures in adults and provide reference for this fracture. Methods: Ac-
cording to the methods of systematic review of Cochrane,the randomized controlled trials which compared autologous bone
grafting with bone morphogenetic protein treatment for nonunion of long bone fractures in adults were searched in PuMed , Em-
base, Cochrane library ,CNKI , Wangfang data and CBM from the databases were established to March 2019. Information was
screened and extracted according to the inclusion and exclusion criteria by two researchers respectively,and the qualities of the
included studies were assessed by the modified Jadad quality scale. The rate of infection ,successful union,second operation,
hospital stays and intraoperative blood loss were compared by RevMan 5.3 software from Cochrane Collaboration for Meta-anal-
ysis. Results: Seven randomized controlled trials with a total of 652 patients were included,410 in the autologous bone grafting
group and 242 in the bone morphogenetic protein group. Meta analysis showed there were no statistically significant differences
regarding infection[ RR=1.32,95%CI(0.90,1.93) ,P=0.16 ] ,successful union[ RR=0.95,95%CI1(0.84,1.08),P=0.43 ] ,second
operation [ RR=1.16,95%CI1(0.43,3.12),P=0.76 ] , hospital stays[ MD=0.69,95%CI (-0.38,1.75),P=0.21 ] between the two
groups. But compared with the bone morphogenetic protein treatment, autologous bone grafting significantly increased the in-
traoperative blood loss [MD=223.00,95%CI (32.72,413.28),P=0.02]. Conclusion: Since bone morphogenetic proteins can
attain as the same fracture healing rate as autologous bone grafting and can significantly reduce the intraoperative blood loss,
bone morphogenetic proteins may be a better choice for nonunion of long bone fractures in adults.
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Fig.1 Flow chart for literature screening
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Tab.1 Characteristics and methodological quality assessment of the included studies

S Wit g MA@ - FRe) THUE iy Iy IR Vi

HR WAL [RE BMP  E kG BMP A{RE BMP ) BEHLTHE MRCKUR PR RIENA
Zimmermann 192009 CCT M4 82 26 44 51  #H#  BMP-7 1 4 RERE AR b 3
Dahabreh 2172009 CCT M 12 15 41,1 385 #%H® BMP-7 24 24 RNERE  KNiEE ¥ 3
Giorgio Calori %2013 CCT 2 26 28 407 435 44 BMP-7 1.8 24 NERE NEE T 3
Friedlaender 45192001 RCT J24& 61 63 34 38  #%® BMP-7 2 e (e 2 A 5
Tressler 422011 CCT K# 74 19 417 451 #® BMP-2 2 Y i AR o5 3
Flierl 222013 CCT kK4 105 23 41 52 #E  BMP-2 1 2 AR R I 3
Takemoto %:22014 CCT K& 50 68 434 474 HE  BMP-2 1 Y NERE ANERE T 3

TERCT BN B UE  CCT g2 B B s (K B W W A6 LA B I8 BMP S 58 R 1

Note : RCT is randomized controlled trials ; CCT is controlled clinical trials ;long bone is included humerus , femur, tibia ; BMP is bone morphogenetic protein

®2 MANTFRBIHERR

Tab.2 Data extraction of the included studies

A5 & (1) IR (1) ST FEBE I [A] (s, d) AR gL (ks ml)
Ak BMP Ak BMP Ak BMP A ki BMP Ak BMP

Zimmermann %2009 3/82 1/26 58/82  24/26 - - - - - -
Dahabreh 4572009 - - - - 6/12 1/15 - - - -
Giorgio Calori 4752013 - - 20726 25/28 - - 5.5+3.94  4.64:2.87 - -
Friedlaender 25192001 25/61 16/63  52/61  51/63  6/61 3/63 - - - -
Tressler %2011 12/74 1/19 63/74  13/19 - - 38425  32+26 554.6x447.8 331.6x357.2
Flierl %2013 13/105  4/23 - - 18/105  6/23 - - - -
Takemoto 422014 9/50 12/68  48/50  67/68  4/50  11/68 - - - -
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Fig.2 Meta-analysis of infection rate between autologous bone grafting versus bone morphogenetic protein treatment for nonunion of long bone fractures

in adults
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Fig.3 Meta-analysis of successful union rate between autologous bone grafting versus bone morphogenetic protein treatment for nonunion of long bone
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Fig.4 Meta-analysis of second operation rate between autologous bone grafting versus bone morphogenetic protein treatment for nonunion of long bone

fractures in adults
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Fig.5 Meta-analysis of hospital stays between autologous bone grafting versus bone morphogenetic protein treatment for nonunion of long bone fractures

in adults
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Fig.6 Meta-analysis of intraoperative blood loss between autologous bone grafting versus bone morphogenetic protein treatment for nonunion of long bone

fractures in adults
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