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Bone substitutes augmentation combined with internal fixation versus internal fixation alone in treating proximal
femoral fractures in the elderly:a meta-analysis WU Jian-bin,YANG Lei,ZHOU Fei-ya,and FENG Yong-zeng. Depart-
ment of Orthopaedics ,the 2nd Affiliated Hospital of Wenzhou Medical University , Wenzhou,325027 , Zhejiang , China
ABSTRACT Objective: To systematically review the effectiveness of bone substitute augmentation combined with internal
fixation versus internal fixation alone in treating proximal femoral fractures in the elderly. Methods : Subjectterm and keywords
were searched from Pubmed, Cochrane databases and CNKI from database foundation to August 2015. Randomized controlled
studies and qusi-randomized controlled studies on bone substitutes augmentation combined with internal fixation versus inter-
nal fixation alone for the treatment of proximal femoral fractures in the elderly were chosen. Postoperative re-displacement , re-
operation rate ,complications (infection and bone ununion) ,functional outcome , quality of life scores and muscle strength were
seen as outcome indicators. Enumeration data werestatistical analyzed by risk difference and 95% confidence interval. Measure-
ment data were analyzed by standardized mean difference and 95% confidence interval. If the same measurement data were eval-
uated by different standards in different studies, standardized mean differences and 95% confidence interval were used. The
methods of statistical analysis were used by Cochrane databases. Results; Eleven RCTs (677 patients) were included. Meta—
analysis results indicated that bone substitutes augmentation combined with internal fixation occurred fewer re-displacement
[SMD=-0.75,95%CI(-1.03,-0.47) ] and obtained better function [ SMD=0.40,95%CI1(0.20,0.59) ]. While there were no sig-
nificant differences in reoperation rate[ RD=0.02,95% CI(-0.05,-0.09) ], pain at 1 week after operation[ MD=-1.79,95%CI (-
13.55,-9.96) ], pain ranged from 6 to 8 weeks [ MD=-7.24,95% CI(-20.07,-5.59) ], postoperative pain at 12 weeks MD=—
0.32,95%CI(-4.19,-3.55) ], muscle strength[ MD=1.25,95% CI(-6.98,-9.48) ], bone ununion [ RD=0.02,95% CI(-0.01,
-0.05) ] and postoperative complications [MD=0.01,95% CI (-0.03,-0.04)]. Conclusion:Compared with single internal
fixation , bone substitutes augmentation combined with internal fixation for the treatment of proximal femoral fractures in the el-
derly less occur re-displacement and could obtain better functional recovery.
KEYWORDS Femur; Fractures; Aged; Fracture fixation,internal; Meta-analysis

Zhongguo Gu Shang/China J Orthop Trauma,2016,29(6) :543-552  www.zggszz.com

HHES RS E-mail : kwires@126.com
Corresponding author; WU Jian-bin ~ E-mail ; kwires@126.com



+ 544 . A5 2016 4F 6 A2 29 545 6 ] China J Orthop Trauma, Jun.2016,Vol.29,No.6

JBCE AT (LR e s O A B TR G
TAMEAT) B MR G IR | 28 A B SR
B BEE N DB, JBCE vt B o A R
BRBETELTEN] b K3 U G 4H , N [
TR IBCE s B A 1A RO X AE B AR R T i
BB E A B B, N B IRy R
PRAE , H R N [ E AR OG- ACAE , L AN [ 5E
PI# o FEEE R MR, AT 2807 ok srit
BBy T s A AL T AR D B B R, IR
SENIRTR R BRIREY | MRS R HEWE AT, R L
FREEE SRGAL , f et gl PR 5 N[5 2 1 5
B Z A RYHEHRR 1 2, ARBESE B A S Al [ E A
LU, AR i AT 22 36 7 BBE e S 1 T A A
1 #RFTTE
L1 ZWAFIHEER bR HE
L1.1 ZAGRHE  WFFE2EEY . BEALX IR L i
BERLXS IRAISE (RSR ™8 T3 86 HE AL ) s A
ANRE: AVEIBCE T B W PR A S
(AE =18 2 ) T sl . 07 4 B 2 Ao
AT 5E R BRZH Ay Bl o [ 7 5 B R AR g .
ke (R H R IR TR T I ) (BRIR B R IR Y RS
JRAT JBAS Y E T
1.1.2 HEBRARUE  ATRETEAERELOT B IRYS ; [ ot
X BRAIESE ;i e ik | R G Il ; A= ) ) 2k
By s BRIH PR B3 R EE AT
L2 Z5)REhR

A5 FRAL (AR ARG BT RFAL N [ E i
JEEF NEEYUIE) TR I EAE (A5
YO B AT AN ), DIRESE A, AR 1 BT o, LA )
H,

L3 KERHEm

K52 Pubmed . 7% 58 2 84 /% (Cochrane databas-
es ) FIHF VR0 0 ( CNKL) B0 P, A6 2R IAEAT 1 ) i
BRG] AR IR H A R 2015 4F 8 H , fER R
Pubmed B, HCHE 25 8 22 1) g SR SR (R AN
RSB AL O ™, 458 LR A A A a4
4 :bone cements,polymethyl methacrylate,calcium
sulfate , calcium phosphates, hydroxyapatites, bone sub-
stitutes, decalcified bone matrix,hip fractures,femoral
femur fractures , in-

neck  fractures,proximal

tertrochanteric fractures, subtrochanteric fractures, 7F

w2 CNKIEH R, it AR 32 R0 m) R G B i) 28
G RS AT B SUE T AR T B R
)B4 i e 11l B BRI N E T R R
s BT CEEAY BRI BRI RL B
BEAHS RERES B K e RS KU R

PRI . T LA R AL 1S SR,
1.4 GIABITE R RS AU PEAL A TR

PR AR 675 ve == U b R iy J7 i1
PP O £ XSS . PPAG LA 5 T . (1) BEAILF 31 A 7
AT7ECG (2) BRI T BRlE A BC 5 (3) & R AR
PRI SRV DR T H  (4) S Rda e
JERIERE; (5) B Em A4 R AR bR ; (6) DI I
[H] ; (7) FELRB I A7 -1 5 (8) FAR BRI I 2250 15
FHIAL; () ARG BRI Rl —5, Xt
73 TR A D AR RE IXUBS, ™ e BE XU, ik = £ L
HEA TN T OGP L i ARE AN 2 P, AT BBITA <D B JXU
ANEHRE” , FIH GRADE J5 ik b 4h fabn b4 i i
70, 20— 7 T ) O e XU, A7 A 20 B i 3 it
R, ARG 5 2% Tk 0 H5d0E S SR e i 5
PEPEHR WAL B P T B R T A Y
ARG — 8 5 5 BRI EE Pha i A
PARIDFFE PRI NS B ()BT (2) 83
AR R CBLRG AR Ml BT BUAR ) s (B) ST AN
N FHEBRBRAE ; (4) T F0HE it 04 o5 (B4 B 2 X
A FEATBIRWE Ik (N EE ) ;5 (5)4
5 (6) IR XU, 2415 BB e s 12 ek o R4
R IHER .
1.5 SBUEAE T AL A

T BUSPE S TP AS RUER B IE 00 T 252645
RS G e EA) S E = AN IR 7N i %1 N B T B
SIMTRAE AN F BT (BRI G N BTG
THMEYT) DL B AN ] DX ot 25 A2 45 3L )
AL
1.6 Ziiteehbs

“KH Review Managersoftware( RevMan Version 5.3
The Nordic Cochrane Center, Denmark ) >k 52Tt Meta
OIHT o THECTERER FH XS 25 572 (risk difference ,RD) J
H 95% 1] {5 X [6] (95% confidence interval ,95% CI)
T R H %X (mean difference , MD) 5 H: 95%
CL, Yfml—iHaBFORHEA RTS8 th A R AR ETE
il B, 5% FH LR v Y4 18 22 (standardized mean differ-
ence,SMD) K& 95% CI, 4 [Al—45 Rtabrusct BOoskt
AR GORLR IR I MRS v 22 TP R 712
K B HCAE HE (odds ratio, OR) A& %R 14
B2s , TR AR EY(E 22 S HARHEDR (standard er-
ror, SE) P<0.05 FrR =5 A G it2rm Lt P4
TR PP S BT X 22 T s, Y P gtttk
T 50%H , R S BTPEARSK MBS A S BT VAR
M, PR B ALAS N AR e DAk T S B 5 5
PEREIE A . B Stata K14 (StataSE 12.0;
StataCorp LP,USA) , i 11} Begg Fll Egger £ 35 2k PFAlk



oA 2016 4F 6 H 2529 545 6 ] China J Orthop Trauma, Jun.2016,Vol.29,No.6 + 545 -

U= TR A R

2 #R e EVRCR PR Sk LA TR Sk
2.1 KRG H (n=2174) (n=0)

FUAG 2 B AH I SCHR 2 174 7
(H:H Pubmed 1 068 f& , Cochrane 15 il
databases 106 £ ,CNKI 1 000 %5 ), S 2 A Sk
A 11 AR AN AR (n=2097)
HEDO A B RRIFSE S BELYS BE B L
23 [10-18] T& Wi o+ BB AR5 [19-20]
5 Z’&/ﬁ%ﬂ%’i.ﬁﬁn - 54 AETEEEET e
] PR A o A 2 i B B 7975 . P
afi N [&] 22 36 97 BAE BB 3 S B (n=2 097) _
Prdyras, SCERTRE AL ILIE 1, __y
2.2 GIABFFHIHEE RS s 23 i SCHREHER SRR

1 HOR T A B T \ B (1=9)
0 6 TBIFFE A8 33T ™™, 5 351 Al

2o - N Mﬁ (2% n=

B3 T SCSCRIO™, 10 391 A d B

RN SRR TERICHR (n=7)
(IBIF 5 S LR — 4% B4 1 g AT JEBAYLA IS (n=2)
Bﬁ$ﬂx¢ﬁﬁﬁﬁ%[lo—ls,l7—ml’l Ak (n=11)
BYBFFE R 2 ZH T4 F 1 2 %) HR !
ZH I BEHLGT REFIT e 1 TS A
LR, HiAy 10 WFsE Y ok AL SCHERES T Meta 437
o SO BFFE O Ay 2 T e
FEARPE S AL FHEBR PR 55
Hh 9 Wb TR A T A FIHERR 1 IR R
*/]—i 7’%“0_16’ 19-20] . 4 Iﬁ?’j_:‘fﬁ%j: E/‘J E}Iﬁ?{ Fig.1 Literature screening process and results

Fz1 AN Meta 57 BISCERRIE AR4FE
Tab.1 Basic characteristics of included studies
\ BEARE REACRE  AFIR(Y) VERICH 2 00wy ok .

=3 BE ms onm o (xim Chg MBE omdE o (dm REEL 9 AR AR e e

M om omy a4y 4y O @ B
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Mattsson S 2006  Hi+ 58 60 60-98  60-98 RIRK KIEK 24 *  IHF  BERES 04T f
Dall’ Oca %51 2010 = AH| 40 40 80-94  80-94 14/21 10/26 6~12 9 EHF ‘B/KiR BENET el

i ]

Mattsson 2511 2005 Fi+ 55 57 81.2 82.0  11/44 10/47 6 19 EHF  BERR4ES DHS H
Mattsson %5 2003 Hi+ 20 20 77.9 780  2/18  5/15 15 0 IHF BEERES  ZS0T H
Mattsson 2050 2004 Hi+- 14 21 83.7 81.7 2/12 2/10 6 5 EHF W4 DHS H
T AR 2013 i 30 30 752+4.7 77.9+45 15/15 11/19 12~18 0 EHF H/KiJE DHS B H
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Note ; DHS refers to dynamic hip screws; EHF refers to extracpsular hip fracture; IHF refers to intracspsular hip fracture; sample size at different time of
following-up, 56 cases in retherapy group,57 in control group at 6 weeks; 46 cases in retherapy group and 45 in control group at 6 months; 31 cases in

retherapy group and 36 in control group at 1 year; 17 cases in retherapy group and 26 in control group
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Heterogeneity: Chi? = 4.15, df = 8 (P = 0.84); I*= 0% r; % . 3 :

Test for overall effect: Z = 5.26 (P < 0.00001)
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Fig.4 Forest Plot of postoperative re—displacement between intensive internal fixation and single internal fixation
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Test for overall effect: Z = 0.56 (P = 0.57)
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B 5 iRl [ Al A 5 PR L AR AR IR

Risk Difference

Wi=i, SRaVRCROIT, i

Risk Difference

wi=i8, RANCOIN, 2

0.00 [-0.08, 0.09]
0.20 [0.00, 0.39]
0.09 [-0.23, 0.41]

0.00 [-0.05, 0.05]
0.00 [-0.17, 0.17]
0.00 [-0.04, 0.04]
0.00 [-0.03, 0.03] ]

4

0.02 [-0.05, 0.09]

-1 05 0
Augmented Control

Fig.5 Forest Plot of reoperation rate between intensive internal fixation and single internal fixation
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1.13.1 Paln 1 weak post-operation

Mattsson 2005 39 14 55 47 18 57 14.6% -8.00 [-13.56, 2.44] —e—
Mattsson 2006 58 10 58 54 8 B0 17.6% 4.00 [0.56, 7.44] =
Subtotal (95% CI) 13 117 32.2% -1.79 [-13.55, 9.96] el

Heterogeneity: Tau? = 66.44; Chi* = 12.94, df = 1 (P = 0.0003); I* = 92%
Test for overall effect: Z = 0.30 (P = 0.78)

1.13.2 Pain €-8 waaks post-operation

Mattsson 2005 14 1 45 28 12 48 159% -14.00 [-18.87, -9.33] =
Torres 2014 22 08089 15 3.1 0.8089 15 20.0%  -0.90 [1.48, -0.32] C
Subtatal (95% CI) 60 63 35.9% -7.24[-20.07, 5.59] i

Heterogeneity: Tau? = 82.92; Chi*= 29.71, df = 1 (P < 0.00001); I* = 97%
Test for overall effect. Z = 1.11 (P = 0.27)

1.13.3 Pain 12 weeks post-operation
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Heterogeneity: Tau? = 2.40; Chi* = 1.43, df = 1 (P = 0.23); I = 30%
Test for overall effect: Z = 0.16 (P = 0.87)

Total (95% CI) 235 254 100.0%  -2.80 [-6.95, 1.16]
Heterogeneity: Tau? = 21.30; Chi? = 45.57, df = 5 (P < 0.00001); I* = 89% g 25 5 2‘5 50‘
Test for overall effect: Z = 1.40 (P = 0.16) )

Test for subaroun differences: Chi? = 1.04. df = 2 (P = 0.59). P = 0% Favours [experimental] - Favours [control]
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Fig.6 Forest Plot of postoperative pain between intensive internal fixation and single internal fixation
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Fig.7 Forest Plot of postoperative strength between intensive internal fixation and single internal fixation
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Fig.8 Forest Plot of functional results between intensive internal fixation and single internal fixation
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Fig.9 Forest Plot of bone ununion between intensive internal fixation and single internal fixation
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Fig.10 Forest Plot of postoperative infection between intensive internal fixation and single internal fixation
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