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The effectiveness and safety of demineralized bone matrix in limbs bone grafting: a systemicreview and meta-
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[Abstract] Objective To study the efficacy of decalcified bone matrix (DBM ) in limb bone grafting sur-
gery. A systematic review and meta-analysis of all available data was conducted to evaluate the effectiveness and
safety of DBM as a bone graft substitute in limb limb grafting. Methods Literature research was performed in
the PubMed, MEDLINE, EMBASE and the Cochrane Library. The application of DBM in bone grafting of limbs
was retrieved and selected according to the literature inclusion criteria. Focus on selecting articles that can be ex-
tracted and meta-analyzed. Results Forty-four studies met the inclusion criteria, including three randomized con-
trolled trials, 27 case series studies, and 14 case-control studies. None of the studies reported the destruction or dis-
placement of DBM as a fusion site of the graft. Conclusions A series of case studies suggest that the use of Allo-
matrix DBM as a surrogate for autologous bone grafts has an unacceptably high risk of complications. The results
of the remaining 43 studies reported that DBM was non-inferior compared to autologous bone and other bone graft
substitute materials. According to the follow-up report of patients, the fusion rate and safety of DBM as a substi-
tute material for bone graft can be considered. It is guaranteed, but the amount and quality of evidence in this area
is very limited.
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NOTE: Weights are from random effects analysis
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Craig (2016) 1.00 (0.97, 1.02) 3.73
Edgardo (2015) 0.80 (0.52, 1.08) 0.67
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Ippokratis (2011) 1.00 (0.95, 1.04) 3.49
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Anastasios (2007) 1.00 (0.95, 1.04) 3.44
Kenneth (2017) . 0.69 (0.53, 0.84) 157
Claudia (2010) 0.66 (0.48, 0.84) 1.30
Hwan (2012) 0.92 (0.81, 1.03) 2.20
Anastasios (2005) 1.00 (0.96, 1.03) 367
Bruce (2002) 1.00 (0.97, 1.02) 3.71
Anthony (2008) —_— 0.50 (0.26, 0.74) 0.86
Overall (I-squared = 80.4%, p = 0.000) Q 0.91(0.88, 0.93) 100.00
1
1
it

-1.11

El5 KA

- 241 -




© 242+ PR ZERRI S BEE R TAE 20184E8 ] %43 4543 Chin J Geriatr Orthop Rehabil (Electronic Edition), August 2018, Vol.4, No.4

&2 DBMEA[AGIN T &R AL

SLES! WEFEL A Gl BAEE

B kA3 5(11.1%) 335 73.30%

R 13(28.8.%) 308 80.50%

Nes 5(11.1%) 177 78.50%

BT 11(24.4%) 200 91.50%

RIS RS 3(6.67%) 220 86.80%
=3 AFABEDMNEEFLE

A2 A WREA BEH AR AR

DBM 8(17.0%) 135 149 90.6%

Grafton®DBM 4(8.5%) 67 89 75.2%

Orthoblast®DBM 2(4.3%) 39 41 95.1%

AlloMatrix®DBM 7(14.9%) 166 205 80.9%

DBM+ H 4 5(10.6%) 202 270 74.8%

DBM+15 16(34.0%) 407 503 80.9%

DBM+ 548 102.1%) 59 70 84.3%

OsteoSet®DBM 1(2.1%) 26 30 86.6%

DBM+ | 7857 -4

Wi B L/ L2 1(2.1%) 12 12 100%

DBM-+ i =45 1(2.1%) 58 62 93.5%

DBM-+EESR I AT 1(2.1%) 5 9 55.5%

Fz4 IERAEST

HRIE e RAER

kG 55 3.9%

ZIRFAR 112 7.8%

I 24 1.8%

SEIR/ AT 24 1.8%

[QUIRES7974 5 0.4%

ENERE] 6 0.5%

FAE 7 0.6%

HoAth 15 1.1%

it 259 17.9%

SRR ARSCI H B2 R R DU B R A
DBM I PR UEHE SCRF o AR SCHIAE TR, 78 DY B AE
HF AR R DBM, FHECT E AR DL R HAbE A
MRS, vE B = A R, [N %A BT
ZHIIERRE, R RS 24t FIERAET Ak
i S A AR

AT H G NI Ziran ZECHE 5, 14 ) DBM/
A A Sl T DO B A B & DU B fe

Z, 1Z A 508 A Allomatrix (32 22 52 N R R 45 5 i
B OIRIT 41 2 E T A S A 5 B R )
B, AR TOR 21 2 B EARE WA DS,
13 4 A W0 1 51 &R EE AT TR, 114
EH R FENIRERIRGY, 19 4 BE BT RN, FE kT
R FET RURBFAEE R, % E# N Allomatrix 7 i
ey B a A, et A i — P F &
REFEARRED, OO RIER 1 i 2R, 5
Witk 22 513 P SR G (1) B AELAS AT T vy FE EE A .
FEHRRR 1 8 A B S, DL TR R
W ARAE I RAR T A& TSR B E k™
m VBN EE B

—PORRM S EaR

(—)DBM HI T A kBT

JBCE SRR AEIE T 2 S BUR Sk B0 b R o8
1, FHI B RIS A T EEN LT B TR,
A L 2o xof o R P 42 1) DL B B Sk BB B2 SR 3RAS
BILE R, ST DBM B T B E Sk IR AR
72 Ve 50 84T 1 0, Lt B 5w
3355, AR B RN 73.3%, IR T B AR E B
AR, Z RSN 103 Hidk T =818 fE0 4, L
B AN B A E 40 i DBM AR TT 5
B SkIRNAE, Hog5 BLR IR, 135 Harris 3743 FH AR H
4730 B ARG 74.0 73, BB R FARIFRIER
4, ZAEE W DBM KB 35 S AN B3 A& fE T
YR ) 2 181 73 A Th g, W LAY S e Sk i F L5 4,
TH BRI, BB R DhAE, & — M- A R H 24
BB Yang Sy 7RI E AL AZ O
A2 e 46 A 4l N DR ET [F] I AN DBM I H
B B RN T B SRR FE TR IT RO, 6f 33 M AT
THEIL, 45 5w, Harris #9¢ 5 VP40 HARHT I 76 73
BT EBEYT A A1) 91 73 B BE R A R R
i L, OB ZE R 1 %0 s iR Harris 5 5¢ 717
I R, 21 LTS, 8 W RIF, 2 MG & . 1A K IR
s VB G T B T AR A AR K LA T
FEEFFRRE o« ZAEE HE A, IR I 52 45 S ok
B ZTFARITELSOZEEEAS T4 N2
R KR IC A it — BT 5 . Wang 25208 T
W B BRI TT IR IR FEBCR, B Y B
HARRR & 5 W & 2 B R, 20 X) 110 4 38 1)
138 #iE AT WL AN PEAN, 45 5 {27 Harris #5815 VP 4>
FH AT Y 62 734 15 BB U7 45 A (1) 79 73, RE ARG
THERIL T RALE AL, 3 105 HIL OGBS, 6 IS MU Kz



FAESAEE R S RE R TE 20184E8 A 44 ¥4 ChinJ Geriatr Orthop Rehabil (Electronic Edition), August 2018, Vol.4, No.4 © 243 -

PREET, (R T R & KRR BT T S &
BHIE R ER T N TR EHRT R, Feng%F"A T
Xof L Ui L 5 ) JHE 15 e 25 & DBM B B AR
J B IR IT B SR IR BRI AR W 2H 355K FH i e
107 3 B PR I, 2 301 45 & DBM 55 AR KA S 5 45
R EIR W H B AR AR L R E R St E
5, 1% AE#FH N DBM 1] DA N —Ff 2 4 F1 G 2001
FeREAb 78 70 F T W) G0t 25 T e B AR AR

(Z)DBM H T & MIgiHEI7

U % 1 P I i R 1 B 1, 38 R e I IRTIA
T 77 ZNEI R, 76 5 BRI 2231 IRl B, JE A b a5
BN B, P DU i B ) R T AR e 5 Th g, AT
mEHE AR . 13 R0 FAX DBM R T PO
5 RIR ST (22 A S5 R EAT T 20 i, St e
Fii 151 308 4], Ak A %6 80.5%, N T AR H#
A E., KimZEPWF5R 7S HmRRS S
DBM H T35 70 15 i I8 T AR Pt 1 i A 14 1 PR &
T ¥ 56 A A EE IR 0 B3 BEHL A A, 43 5
15 FHVESS I BRER A5 5 DBM, 45 5 Eon Al i & %
T B S 1 2 5, (52 DBM J i H B4 R R R .
Kelly 258 T #f 7t Allomatrix DBM 7= i 76 K {4
JIb9Rg 2 A PR S R, o 1S 4 B AN TR iR
(1 53 AT 90, 45 R 7R 1% b 75 B R KR T
R PLUE B A N R & &, ZAEE AT LR
N FEIE = i AE THET . Cho 5558 T #H5T
DBM 7E 5.4 & B G y7 v i e v 5 A 2
25 24 PR Al FE I ) B A DBM AT IR T, 45 R
BR2ZLEERAE T RIFNEEES, EEF AN
DBM 1] LR FH TS alig FE i a7, BACRA S T
ERLSES 2

(Z)DBM H T A @ E&6IT

ANEA R A 2 DUR R B, inf) 4 ) RE &
AP B TR R G2 AR O TR T IR T DA K
BEAGRE R AR SRR, &3 51T R T BT
RIBIT A E A IR AEFL N 10%. B FHEITEL
T FHae B AR E K E RS RY, (2t
Pr&& W EHRAD> BAR T IR RAE. SRPTR
Xf DBM M. T A A VG TT % A58 Sk AT
T3 Hr, S TR 177 B, SR A R 78.5%, 5
HEEBENE SR LHES 2R . Pieske S5
W T DBM 5 B HH T KEEITI ARG 24
PES 2, B 20 24 B E BENL 2 AP, 43 A
DBM 5 A & #, 85 R BRI B &R O R %=

S, HIF R R 4% DBM 4 W BB, ZEFH AN
DBM 1] DAME Ry E A& 1 B AR R, UH & AR #
FEA R R VA PR BT 2 2 1 858 . Desai 5577
NT FHRAREEREERITHIBRD, X 49 4
BAREAEE W EEIAT T, B SR
B W 5 DBM IR & AT IR 9T, 45 R %
TREWIEITIEIRANE A R 2 AR . Wilkins 551
WL 7 DBM T “mifE K B A A e et 5E
R % 69 44 i 7B A A 1 S 3 DBM
BHTIRIT, SRR 61 B BTSSR G E R
UF, 1ZAEHE VN DBM G T IR " K i A i,
FERGREITS AAE T R 2R, Hagp/ba it
IR Il D AR e LA AR A Bt vt )56

(JUODBM BRI

VU BT Ja IR et B 4T, 25 5 a3t
FOALER R, B BB T H SR FH B #4110 7 5 R B IX
ST U S T G, G BB T 2B IR /AN T
HHIRAE. 11 FSH05 DBM M T B 5607
GRS HNEIAT T 8, LT 41 200 51,
BB EEIS%, BT EEEREN &SR,
D'agostino 254 T P4 AlloMatrix DBM 7E £ 1 i
s YTV IT TR R S5 A R, W T BN R
UG, 1% B8 2 7575 I DBM 43 N RS A 41 5 50 HR 4., 45
RERBHEANEI &G S RAI T BT
I AR E N L SRR I i T 0 S
iA fe ik — B ST . Liebergall &4 H 7] 78 5t
T4 i+ & IR ML 3%+ DBM TR 158 47 1818
G R BN T ARG SHN S FHPRT
A NIHEREE R 2 EE VONXIRE YIRS A BT
TR R A A KA . Miyamoto 5% 40}
FARIGIT TR FE I A MEVE VE R L P T I 8
BEAT T HE AT, 14 DBM A AH B A B, 45 R BoR
TR EBHEAMUEREEERA R, ARG
6.5 A N AR 2 SR I8 AR, iZ A H N N AMRFREA
LA KA N\ DBM 1E 2 B ) PR B 3 VR I H A
REIR1 R AT TG AR T ACRE I KA

(F)DBM H T8 K4T 5 5 2 i

RO E JE R A AR — PR 2 H I RO R A
REMFRAEERN15%. K, LOlE a2
FARAH— A F B w8, w] ORI\ & AT R
IR A o Crosby 258 T W K588 T EROCTT fih
ARG I RAE, X 42 4852 7 B N IS
4 AR HAF DBM 5 B8(E B HEM I B #H AT T



.+ 244 - PR ZERRI S BEE R TAE 20184E8 ] %43 4543 Chin J Geriatr Orthop Rehabil (Electronic Edition), August 2018, Vol.4, No.4

B SI0, 45 R BN BIFRIER %N 55%, 1IX H
LR 3 BIAS LG, 290 F AT, 4 IR G, 15 UK
o BLIRIFRORE KA 2 B, REIR R R S T8
75 DRI I 85% 1) i 2 0P AT T BRI V6 97 435 SR TR 28109 i o
Thordarson 55" FE 1 #5615/ 5 A2 fill & AR B2 H
Grafton DBM 15 Orthoblast DBM 2% %, % F # A
W DBM 77 i AR 1% TR T LA R IR B
(220, HLPRRR™ i 35 R B B THAE L Rl 5 2

T EY R

KBTI 44 3 BT 380 % T AV I A
RIER, AR YR A £ 11 /2 DBM 5 &
BE VR AP (16 1), Z J5 IR 5.4 DBM (8 /M)
AlloMatrix®DBM (7 /™) . Grafton®DBM (4 /> ) |
Orthoblast®DBM (2 M) % . Y1) £ 2k
53 9 DBM, Ha2& T30 7 A FE R E S, B Lk
KGR RS —BUAEBH— PR . 16 RATFIL
5% | DBM 5 #fi VR A £ VY R A & F AR B,
gl X 503 41, #5 % 80.9%. Hatzokos 25K | it
— ¢ [ W] DBM 5 i B8 VR & W0 1E A= 7k Bos o B4R
H % Baii R A8 H B A #24E LL & DBM 5 &
FERE 1) BB 35 AT 0 AT » 45 R B R AR B A i 1) DL R
RAEREZ b, DBM 5 i BE R -G A B 44w A7 L,
TR G % R, % AE & L DBM FIE i 75 72
g RSE R R A — PR IT IR SR B ROT T
Wilkins %4 T 7t DBM 5 & BE/E KB A&
HIVE YT RECR, X 66 44 [ 35 1) 69 Ab AN 4 [m] i 7 47
SRR A TEAEIRIT ERE, ZIEH NN
I F DBM 5 i 8818 2 175 B A& & A F 0 R
8 J W FT i sk 1 DY B B TR b .4l 8 B DBM, 3
4N 149 B, B4 %.90.6%. Cho %24 T HF 55 DBM
7E B2l B b YR 9T O A8 H 5 46 DBM XY
25 % A HATIRIT, AR ER 19 L BH IS T R4
WA ZAEF NS DBM £ R 7] DUE A —Fhia
IT PR FE P IF 1 77 . Allomatrix A2 — R ET Y
DBM & &8 8, HE sy DBM MR IR ES , LR
FIL AR AE R B, 7R B 70 5% 1 Allomatrix 78 PY JE
FE FARPHIRT, FEN 20561, BE F80.9%.
Nguyen 55285 1 B 58 T 48 #0493 v it Ji & S (178
I7, % 745 23 {8 Allomatrix, 45 5 5o PR G
13 wigZ @& i MEE O NI e TR i
TBIT AR A N R, AT LA — Bt R S HET .
D'agostino 25" T 5T Allomatrix 75 A% H 320 Sty B J1
HR YR T RO W T RE AL B SR8, 45 3B R A8

Allomatrix ¥ # 18 20 76 5 4 0B 31 18 A % B 5 0
HIFTEZE S 1ZAEFH NN Allomatrix 7F 5 [K £ [ &
BT E P E RERI A RR m HE A%,
AT WL %Z Grafton A1 Orthoblast 7 5% 7 J& Fl & 31 H 1)
TBIT U, Cheung S5 P25 19 41 56 55 43 7 A FH A b 7%
TP 7= S il i 4 45 L, Orthoblast 41 15 4 %
HES A, Grafton 41 13 4 8 FH G 94 @&, %1
# I\ A8 H Orthoblast y697 275 i il H 37 L Grafton
AR [F#f Thordarson S5 7E B G 1T Fl & L #5 R
{# F} T Grafton Al Orthoblast, J7 Ml % H: i 2% @ & 44
R, 45 RO Grafton 4137 4 B HH 32 L8B4,
Orthoblast 41 26 % 35 H 24 4 5B A, 1ZAEE A
DIPTSR AE BROC T Rl G R O 22 e, HAREER
L S IRk A% . Grafton A1 Orthoblast 2 [8] ] 72 55
I, AT REAE BT AP ahE AR S S B3 S
WTE 22 5, DR R AR AT 22 18] 1 32 22 X3 78 T ik
Grafton J& H AN P4 i i 25 1 20 A% (1) DBM, 5 H- il
HARVE A& T S5 ; Orthoblast 1 & DBM 5 [
PORIE VD IR AR S5 5, 1K PP 22 7 W] Re 0t Hog 155 3
PRI AR = A 5

= FERCRE

— P A AR HE T S AR %
LSO R Sy i R N A BN S 5=t S o SO
L — EE 5% A DBM 7E PU i 8 i 2 A ) i A 5,
0 A R G it 0 A, 2R o e 4
HEAT 3 A, B R LR RORE IR R AR 2R DL ST R
PIZRAL . FEGNAN I 44 5% SCik A, FEh H B 259 191 9F:
RAE, KA 17.9%, Hod LR 2 1) I RGE /& R
Ji BT A R R T S0 IR TR (7.8%) , Z JE IR
2R (3.9%)  FE R (1.8%)  SEIR/ AN 1 A5 (1.8%)
S AL IR AE (0.4% ) « AR5 B 3T (0.5%) 7 A0 H b
(0.6%) AR (1.1%) . FFRAEZELTE —IRFREK
gy, FEFRAE T REM AL ED TR RN,
X5 BRI R 2 S P E UL A B DO

KHFFEAN T 44 5% SCik, X R AL R HEY)
KU R I RIEHAT T IHGN B o IR R ARk
& DBM S HATA = i AE AN [ DY SR vh ) i
5 HAEEHLEHEZR. ANE DBM = 5 T I 5
BEIRIIRIT , AN AR Z MWL EZE 7.
DBM K¢ HATT A 77 il 7 DU B3 3 F ) I R E R AR 2
5BRMWE IR RIERERLWRZER. 45 BT,
DBM 1] LAE Ay VY JE A B R o — B 4 1 # A
B



FAESAEE R S RE R TE 20184E8 A 44 ¥4 ChinJ Geriatr Orthop Rehabil (Electronic Edition), August 2018, Vol.4, No.4

. 245 -

2 F x M

kA, EERE. BB BRI AR ()], o EE @SR
7%, 2008, 22(10): 1264-1268.

Hsu W, Fuchs D, Anderson P. A Meta-Analysis of fusion rates from
bone graft substitutes in a rodent posterolateral spine arthrodesis
model [J]. Spine J, 2011, 11(10): 59-60.

Zou SS, Chen TT, Tian RH. Meta-analysis of complications follow-
ing autologous iliac crest bone graft from donor site [J]. Chin J Tis-
sue Eng Res, 2013 (5): 65-66.

Urist MR. Bone: formation by autoinduction [J]. Science, 1965, 150
(3698): 893-899.

Ziran BH, Smith WR, Morgan SJ. Use of calcium-based demineral-
ized bone matrix/allograft for nonunions and posttraumatic Recon-
struction of the appendicular skeleton: Preliminary results and com-
plications [J]. J Trauma, 2007, 63(6): 1324-1328.

Whiteman DT, Monk P. Demineralized bone powder clinical applica-
tions for bone defects of the hand [J]. J Hand Surg Br, 1993, 18(4):
487-490.

Tiedeman JJ, Garvin KL, Kile T, et al. The role of a composite de-
mineralized bone matrix and bone marrow in the treatment of osse-
ous defects [J]. Orthopedics, 1995, 18(12): 1153-1158.

Crosby LA, Yee TC, Formanek TS, et al. Complications following ar-
throscopic ankle arthrodesis [J]. Foot Ankle Int, 1996, 17(6): 340-
342.

Rougraff BT, Kling TJ. Treatment of active unicameral bone cysts
with percutaneous injection of demineralized bone matrix and autog-
enous bone marrow [J]. J Bone Joint Surg Am, 2002, 84(6): 921-929.
Neel M. The use of a periosteal replacement membrane for bone
graft containment at allograft- host junctions after tumor resection
and Reconstruction with bulk allograft [J]. Orthopedics, 2003, 26(5,
S): S587-S589.

Wilkins RM, Kelly CM. The effect of AlloMatrix Injectable Putty on
the outcome of long bone applications [J]. Orthopedics, 2003, 26(5,
S): S567-S570.

Wilkins RM, Chimenti BT, Rifkin RM. Percutaneous treatment of
long bone nonunions: the use of autologous bone marrow and al-
lograft bone matrix [J]. Orthopedics, 2003, 26(5 Suppl): s549-s554.
Kelly CM, Wilkins RM. Treatment of benign bone lesions with an in-
jectable Calcium sulfate-based bone graft substitute [J]. Orthopedics,
2004, 27(1, S): S131-S135.

Etienne G. Ragland PS,Mont Ma.use of cancellous bone chips and
demineralized bone matrix in the treatment of acetabular osteolysis:
preliminary 2-year follow-up [J]. Orthopedics, 2004, 27(1 Suppl):
123-126.

Kanellopoulos AD, Yiannakopoulos CK, Soucacos PN. Percutaneous
reaming of simple bone cysts in children followed by injection of de-
mineralized bone matrix and autologous bone marrow [J]. J Pediatr
Orthop, 2005, 25(5): 671-675.

Kanellopoulos AD, Mavrogenis AF, Papagelopoulos PJ, et al. Elastic
intramedullary nailing and DBM-Bone marrow injection for the treat-
ment of simple bone cysts [J]. World J Surg Oncol, 2007, 5:111.

Sung AD, Anderson ME, Zurakowski D, et al. Unicameral bone cyst:
a retrospective study of three surgical treatments [J]. Clin Orthop
Relat Res, 2008, 466(10): 2519-2526.

ZE T, TR, D)1, S =W B A FLIRE I DBM. R

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

i 4 VR T 3B SR AR AE (9], b [ A, 2008, 21(10): 776-
778.

Yang SH, Fu DH, Yang C, et al. Clinical result of structural augmen-
tation with cannulated bone screws for the treatment of osteonecrosis
of the femoral head [J]. Orthop Surg, 2009, 1(1): 42-46.

Miyamoto RG, Dhotar HS, Rose DJ, et al. Surgical treatment of re-
fractory tibial stress fractures in elite dancers: a case series [J]. Am J
Sports Med, 2009, 37(6): 1150-1154.

Nguyen V, Wollstein R. Civilian gunshot wounds to the fingers treat-
ed with primary bone grafting [J]. J Plast Reconstr Aesthet Surg,
2009, 62(12): E551-E555.

Wang BL, Sun W, Shi ZC, et al. Treatment of nontraumatic osteone-
crosis of the femoral head using bone impaction grafting through a
femoral neck window [J]. Int Orthop, 2010, 34(5): 635-639.

Hunt KJ, Anderson RB. Treatment of Jones fracture nonunions and
refractures in the elite athlete outcomes of intramedullary screw fixa-
tion with bone grafting [J]. Am J Sports Med, 2011, 39(9): 1948-
1954.

Hsu JE, Wihbey T, Shah RP, et al. Prophylactic decompression and
bone grafting for small asymptomatic osteonecrotic lesions of the
femoral head [J]. Hip Int, 2011, 21(6): 672-677.

Cho HS, Seo SH, Park SH, et al. Minimal invasive surgery for uni-
cameral bone cyst using demineralized bone matrix: a case series [J].
BMC Musculoskelet Disord, 2012, 13(2012): 134-140.

Ayoub MA, El-Rosasy MA. Hybrid grafting of post-traumatic bone
defects using B-tricalcium phosphate and demineralized bone matrix
[J]. Eur J Orthop Surg Traumatol, 2014, 24(5): 663-670.

Desai P, Hasan SM, Zambrana L, et al. Bone mesenchymal stem
cells with growth factors successfully treat nonunions and delayed
unions [J]. HSS J, 2015, 11(2): 104-111.

Murray T, Morscher MA, Krahe AM, et al. Fibular allograft and de-
mineralized bone matrix for the treatment of slipped capital femoral
epiphysis [J]. Orthopedics, 2016, 39(3): 519-525.

Lareau CR, Hsu AR, Anderson RB. Return to play in National foot-
ball league players after operative jones fracture treatment [J]. Foot
Ankle Int, 2016, 37(1): 8-16.

Kwok TY, Wong HK. Evolving treatment modality of hand enchon-
droma in a local hospital: from autograft to artificial bone substitutes
[J]. J Orthop Trauma Rehabil, 2016, 20: 19-23.

Gundle KR, Bhatt EM, Punt SE, et al. Injection of unicameral bone
cysts with bone marrow aspirate and demineralized bone matrix
avoids open curettage and bone grafting in a retrospective cohort [J].
Open Orthop J, 2017, 11: 486-492.

Cheung S, Westerheide K, Ziran B. Efficacy of contained metaphyse-
al and periarticular defects treated with two different demineralized
bone matrix allografts [J]. Int Orthop, 2003, 27(1): 56-59.

Bibbo C, Patel DV. The effect of demineralized bone matrix-calcium
sulfate with vancomycin on calcaneal fracture healing and infection
rates: A prospective study [J]. Foot Ankle Int, 2006, 27(7): 487-493.
Hierholzer C, Sama D, Toro JB, et al. Plate fixation of ununited hu-
meral shaft fractures: effect of type of bone graft on healing [J]. J
Bone Joint Surg Am, 2006, 88(7): 1442-1447.

Lindsey RW, Wood GW, Sadasivian KK, et al. Grafting long bone
fractures with demineralized bone matrix putty enriched with bone
marrow: Pilot findings [J]. Orthopedics, 2006, 29(10): 939-941.

Park TH, Micic ID, Jeon IH. A study of 23 unicameral bone cysts of

the calcaneus: Open chip allogeneic bone graft versus percutaneous



- 246

37

38

39

40

41

)

43

e E RSB T8 20184E8 H 543 4 Chin J Geriatr Orthop Rehabil (Electronic Edition), August 2018, Vol.4, No.4

injection of bone powder with autogenous bone marrow [J]. Foot An-
kle Int, 2008, 29(2): 164-170.

Pieske O, Wittmann A, Zaspel J, et al. Autologous bone graft versus
demineralized bone matrix in internal fixation of ununited long
bones [J]. J Trauma Manag Outcomes, 2009, 3(1): 11-18.

Di Bella C, Dozza B, Frisoni T, et al. Injection of demineralized
bone matrix with bone marrow concentrate improves healing in uni-
cameral bone cyst [J]. Clin Orthop Relat Res, 2010, 468(11): 3047-
3055.

Kim JH, Oh JH, Han I, et al. Grafting using injectable Calcium sul-
fate in bone tumor surgery:Comparison with demineralized bone ma-
trix-based grafting [J]. Clin Orthop Surg, 2011, 3(3): 191-201.
Hatzokos 1, Stavridis SI, Tosifidou EA, et al. Autologous bone mar-
row grafting combined with demineralized bone matrix improves
consolidation of docking site after distraction osteogenesis [J]. J
Bone Joint Surg Am, 2011, 93(7): 671-678.

Feng Y, Wang SZ, Jin DX, et al. Free vascularised fibular grafting
with OsteoSet(A (R))2 demineralised bone matrix versus autograft
for large osteonecrotic lesions of the femoral head [J]. Int Orthop,
2011, 35(4): 475-481.

Thordarson DB, Kuehn S. Use of demineralized bone matrix in An-
kle/Hindfoot fusion [J]. Foot Ankle Int, 2003, 24(7): 557-560.
Rodriguez- Collazo ER, Urso ML. Combined use of the Ilizarov

44

45

46

47

48

method,concentrated bone marrow aspirate(cBMA),and platelet-rich
plasma(PRP)to expedite healing of bimalleolar fractures [J]. Strate-
gies Trauma Limb Reconstr, 2015, 10(3): 161-166.
Kulachote N, Sa-Ngasoongsong P, Sirisreetreerux N, et al. Deminer-
alized bone matrix Add-On for acceleration of bone healing in atypi-
cal subtrochanteric femoral fracture: a consecutive Case- Control
study [J]. Biomed Res Int, 2016, 4061539(2016): 1-8.
Tricot M, Deleu PA, Detrembleur C, et al. Clinical assessment of 115
cases of hindfoot fusion with two different types of graft: Allograft
plus DBM plus bone marrow aspirate versus autograft plus DBM [J].
Orthop Traumatol Surg Res, 2017, 103(5): 697-702.
Dallari D, Savarino L, Albisinni U, et al. A prospective, randomised,
controlled trial using a Mg-hydroxyapatite - demineralized bone ma-
trix nanocomposite in tibial osteotomy [J]. Biomaterials, 2012, 33
(1): 72-79.
Liebergall M, Schroeder J, Mosheiff R, et al. Stem cell-based thera-
py for prevention of delayed fracture union: a randomized and pro-
spective preliminary study [J]. Mol Ther, 2013, 21(8): 1631-1638.
D'agostino P. Barbier O. An investigation of the effect of AlloMatrix
bone graft in distal radial fracture:a prospective randomised con-
trolled clinical trial [J]. Bone Joint J, 2013, 95-B(11): 1514-1520.
Ui 1 39: 2018-04-01)

ARGl 230

B A7, BT, AR, S BLAS B AR A W AR P R 69 A ROME R e AR R R SR 5 Meta 54T [J/CD]. W AR SRR A
H5EAEF2E, 2018, 4(4): 235-246.



