A 2016 4F 2 A 5529 45 2 ] China J Orthop Trauma, Feb.2016,Vol.29,No.2 <187 -

V- 5 B0 B iy SRt TR Y5 BIUIR e it Fe

FKA, 7R, BER BRI
(DU AV B BE AR, 1U)I BAR 610041)

[BE] BE-FERBREIGAEEET X7 @L MM IAS, R /) &L IR AR B IR B3 R
XY E-FERAR R, X T AT R LI R T F SN, AR THSRSET ARtk k8 s 3 £,
BARE R AR R Fe B AR B F A BARE SAA G Al F AR E R CRRA TR B X o A4
Fm L BIERARF e b A2 R SR FHINN BTG IT B SR AR E A A RN R B AL, RIAY KB B AL G L
B B g A Fe b o1 A, ELB B 40 BV AL ) F 45 A B F AR R BAIAR B O R B R A R
L R R B FR, R E A BAREE S A G0 AR ZFRARBZFSTRABHE,

[REiR] BE; A4GAHG,; BB, HEI#

DOI; 10.3969/j.issn.1003-0034.2016.02.021
Current treatment situation and progress on bone defect of collapsed tibial plateau fractures LUO Chang-qi,FANG
Yue ,TU Chong-qi,and YANG Tian-fu. Department of Orthopaedics ,West China Hospital of Sichuan University ,Chengdu
610041, Sichuan , China
ABSTRACT Characteristics of collapsed tibial plateau fracture determines that the joint surface must remain anatomical re-
duction,line of force in tibial must exist and internal fixation must be strong. However,while renewing articular surface
smoothness , surgeons have a lot of problems in dealing with bone defect under the joint surface. Current materials used for bone
defect treatment include three categories : autologous bone, allograft bone and bone substitutes. Some scholars think that autol-
ogous bone grafts have a number of drawbacks, such as increasing trauma, prolonged operation time , the limited source , bone
area bleeding, continuous pain,local infection and anesthesia,but most scholars believe that the autologous cancellous bone
graft is still the golden standard. Allograft bone has the ability of bone conduction, but the existence of immune responses, the
possibility of a virus infection, and the limited source of the allograft cannot meet the clinical demands. Likewise ,bone substi-

tutes have the problem that osteogenesis does not match with degradation in rates. Clinical doctors can meet the demand of the

patient’s bone graft according to patient’s own situation and economic conditions.

KEYWORDS Tibia;

Wounds and injuries;

J&E-F- B BT R W B T R B AR A A
(OTA type B3, Schatzker type I ) FIZMI 45 %1 (OTA
type B2, Schatzker type lll ), J&5 & W B PrIS R 5 L
TRAERR, Xl T H A D Bl T AMIE
B, ISE- P BB R W N ETT, BT
ARIGTT BB B 4g ) B B AL, T ARIGY T UuE
DA R S SCTT BRI ~F-, F EB A Ra i
FRAREAR, o138 B O RESC T AR E 55
G o PRI S 519 TR P Y[R, S T R
BN RNE S . ASOR B ETH T s EHAYT Y
JUZEm BB H B R RV ER AR
1 ERBHBHHE

V- B i AT N BRI G Il ) 2 AT

WIAMES K E-mail : fangyue1968@163.com
Corresponding author; FANG Yue E-mail:fangyue1968@163.com

Bone transplantations;
Zhongguo Gu Shang/China J Orthop Trauma,2016,29(2).:187-191

Review literature

WWW.Zggs77.com

AL AR 8 22 i D el B RN AE 2
(-4 5% 3t e Ak BA P A I 2SS L, 1410 DT 8 R
ALK S R s = M S A 9E 5 1B Y- NG E
Jyia) M AL S IERE TR e 0005 ) = A
e )1, S EURE N ESMUSE- & B8 B 2l 2%
JVEHATE NS, i %A A ek
P, TS M AP 5 P 1 i
2 BIHELIRE

JEEF 5B B WSS N EYT, AR
AT ICIE R R4 (T hr, FARIRIFATR
BEEF B BN, A BRIt
TR BT, SR A A I E R B A A
A A O I B T S A A =
KU REFAEYT, BERRE R I X
SUESRIRIL Y- 63 J8 B B i a2t DA Jo R B
SRR ISP 5 A E HA R EAEH], HRAE TR



- 188 - HE A 2016 4F 2 A5 29 545 2 ] China J Orthop Trauma, Feb.2016,Vol.29,No.2

J& B - 5 T B 1 [ R I K 52 K88 I 0615 T 19 8 5, Ak
WS B AR AT A5 T i MR . B2 S MIR Az 4
M A M =3 2 8] B e R IR E 2
3 EBEVERTEREEFESBHEEHRNAR
BB N B RE Y R B Sk
3ANIRIEARSA, HE 5 AE Ry — R B
A B AT I TR A AN ) T R 0,
RERETENE RN B, S 2L A B A, i se 2
MARREBED B R B5 S R
Tk TE R AL b i TR, eANRE
FRCEAM, XA SRR —RIME S 0 F A
MENANZ AR, Hoh i A RB RGN B ik
AR T SRR A R T E A
MR IR RS, SR ARBEMHY S5E £
RARA N
3.1 HREHTREFEESEEITIEYT
REEEEF NN AR B AR P R A R
I T H AN R B, HIerERR
J7E BRI SRR UES S AR BT HA U R
WHSEE, W HVE ARRERIE . Trenholm 5 7H] 10 H.
NJHEFRA 548 Schatzker 1T BUZHF & 847, B bk
P4 X5 R a—E B AP RLRT L AARAS BB 1 2E , A1
L7 38 AR [ 52, 76 1000 N A4 % 1] J& F7 i
SERIMIEE 23508 335 N/mm F1 1965 N/mm, 307
#1510 3.8 mm A 1.2 mm, E Z 022 3 H G 12#
B, AETTRAE s s e, SR
AT, ELAT A AT BT B I, BB Ak
SEEYT R E ML | fE B YR, (R B & B
BT MBS Welch S5/ FE (A L SRR T iR B4
B, SRIG A A B RS 1 /K U AN AR B B 7
BB L O RS A, A N E Y, AR
J& 24 h~18 /> A [ Wik AR R B bR A, i f5 XT i
BVG BNIEE DA TGS, (8 AR R e SRz
[ G 3R b R R R RN, 45 SR & PR IR A5 21
KATHIRBERR R T A B4, WAz 25
AGI#E L (P<0.05), AE BB HA R
AP YL BE J11°0, I 1T A7 REkE S AR & 2 W, Ong
SELOXT 14 FIHR BV B 3R R E R R S K A Bk
RS N T A BUBYARIT , 3 A1 10 6% A A 1A ol [w] Fl
SREIRIY, ARG 6 A LR A AR s[5 Fh 57
REIRIT IR U T A R 4L i 15
T BE (P<0.05) , T 78 517 1 35 B 45 J T O TG i 3%
255, AT RERY R R G F D TR X Y RAE
RN, H AWK A s T B R T R4
a1 BMP, 1R B A% 5 B 0t T et R S 480,

YIS AL [ AR J5 B R A 2H 23 1 1 i 4 40 T 4
AT ARG HIHATEIE S, Simpson 481X}
26 111 B - 15 0 B S5 E 20 1R AT W ATl 1 S
RVEFN BRBEEIRYY, FARTEE AR B IR T 2
B nr, MimEmRAS 15 /K IR 4R AL B M85 T 4k 5
AL, AP, A A 41 FAREHE 101 min,
MBEFRESZH 55 min, RIS BERRESZ 13 HilEE T 8 Hil
HBLOCT TR, T E AR AL 3 B, RJE 1 AERETT
B, AR O T B AR 0.7 mm, 1 5 R
FEZH 2 4 mm, ZEH N A REEE O rT WSO iR 55 B
FRUE T RELERF T T A AR AT RE T o (A AR B
B R RIATIAFAE— B, AN O IR R, F-A A (7]
B, PRGN S EORIG B X M &
FELN M I R PP, XL SRR R
A AREBARE N INARR, BAYiF At
—ANATEE RGBSR, FEUNER AR A LA R
BIRELE BB RS S, HR = iR
PELERG e 25 2 S 03

3.2 [AlFpSsAE AR H

3.2.1 [AFSEAREBEOMLSE FA SR b A
A AT F AR ES B R A e, SR
BT3RS 5B E VIR B MRS, AR E A1
B 10 B A 7 SR A T AR AR 5. Kwiatkowski
SEDAT 15 91112 B SIMINST- 65 55 22405 B 114 S8 5 R R vk
TG R R SR 4R S ZE B Bt , RS Rl
KT B 1) R S A RS R A 3] S 9 AT 1
INEIE R, AR5 R ) IKDS il Lysholm 25 US19E 4y |
13 BAFAS 2 AR T R A DI BRI . Shasha %501
X} 65 BilfiE - K S (EARED 3 om, IRE
F/0 1 em) RS R R SRR SR, AR5 R B IE
[ HSS PFor R 50, R IGH#EA T FY 12 4R BETT , 44 ]
755 B8 SE R A, 1B IE Y HSS SE37553 2 85 47,
ARCAPUR 44 W& 35 DR H B 5E 4, 35 ]
H 8.6% A B X STy T BB L 3 mm Fl 40% 31
T — AR T4 21 BIANEATT T
B, DA i R R S B A KB 1405
JE IR BTG BT BRI IR T — MR AR
AT T MR, Berkes S5 S FPE R Fb 57
KEVEIT T 77 # Schatzker | IS B &85, B &
SEHAERE 50.9 2 R JESEEIREDTE] 24 4~ H L, B—
5 BUR - E B IR FE AR 2 mm, A B T T35
B RS (E S 0.13 mm, R G A 45 4 S P34
it FACE R IR K e, MR H AT kA
BRI BF L 271 T35 A AR B AL RS ST RS R
H11.7% , TCBAREA KA BT R W) E
{75 A 1300, SF-36 -4 B R L0 BRPE 4343 51k



A 2016 4F 2 A 5529 45 2 ] China J Orthop Trauma, Feb.2016,Vol.29,No.2 + 189 -

48.3 F153.1, L5 5 FRIALEFGIE RIFh SR B 4 dE T %
AT AR ) 52 0 RN E BB RS T B I R IER
3.2.2 [AIFhSEAREBAAZAE MG T AR A
TEAEAASE S, R SR B R A AT A7 16 2 R A E
P, FLRS R s B K B (R IR ), O 19 g2k
REF~ AR, {BREAY B Ut 2 B TR 1Y
BT, WB2EF R RIF SRS TCIE LU B KR
G TIERAEE, HJ e bR B e AT Bl O
BB HEAA RRE SZ 2IRER R R T 40 i 32 2]
IR0 VR [ b S A S 1 R 2 e i T, il
ARG Tk KBRS Ky, B e, SR
PRAF R T BB s (PR B TR B A e
F0 . BIEAS R A RS R RS R I A AR IR
() —AEBERE TR AR K 225
HZL | 255 PR 5092 [6)Fh SR B R A
TETEAE B XU | SRS 1989 4E LISk KA 2 fil)sk
Yy HIV a9 5 =, oA B B B e (9l 0
& 1 B 2R a2 0 s 28 e, 1 B
PARZE AT T YA 26 AN B IERYL ) 25 F BT
SR B 5 101 AR LT i R, 25 AR SR YT —
WA I ADBUR A B 1 R L 108
W OGS AT BT ARG, F = &
HEF 1Y B8 T A B 27
3.3 HERYE R R HBUR

HArE BRI A T AR EMRE L,
IR BERRES KR ARERES B KR A AT
PEBE IS LUK BE AR B AT A MU ER R A B RS R AR
i B HE A 25 R R A K R R SR A1
RS BK IR TR &I, -k — S Mg e & E
HIg TAEME AR, i R 5 s T
HEYIRERL, BIERE K A7 (Cal0(PO4)6(OH)2 i At
R B ET o, TEad And 30 4E L, BEE 4
FERNMATERFARS, FEH A I B
FEASKLI ()58 BR AR F-4E |, Ttokazu 25 FH 2 L
JRARIT 17 BIRE-F- B3R E  F4ER 50 2,
ARHREE S Bt ST T = AL, ARG EYIRETT
30 NH R X LA CT i EET s g 2e 25 3
T—BIHRBE REM, FrABEWRE 2IARFIA TS
RE S, HE2EE N RS K A T INTERY
PERWE AR AT AR ZE b FIBRE 1422, HAFAE
RE 5 g SRR DT BE A IRl S 2 FL S A Bl
F NGB, e—FEA L TN E RN, &
FEFLAE R NER AR TERKA, HAEEER
VURARRE S (A e Bk 122, H mir s 5 3 a8 K
A EBAE R — M — 2 A4 K 7 F1 BMP ) 2%
{RB - CPC & H 3 E A B2 Chow and Brown

T 1986 4 &I A BE B A B Bl B[] 9 4
%, BEIR G K Ve B AP Wl How R B T AR
Frankenburg 55 U7 FH 3 5 PR BE R 45 B 7K Ve 7E R N2
B SR T AT T R SERE Y, T
BEIRES K e ATE RS, FEHLIARSE IR TP sk
WA, HA kA Wos B K HA B 0, AR
J&a 2 FULFEA B KRR A 5w, 83Kk
Bt s ] A A 9 PR AL T IE 0 e o B A B
B E SRR B A AR IR B K DR B (RIS £ Bt
HE WIE R, FtE B (8] A%, Bk e N A UL
A HETTTE E A, 33 FE AL T A o G R S )33
VAV IS U B S N /e o A D= 2 1 28 i
HRAT IS (HBERRES K PRATAE RS W) 1274
PR TSR — B AR S v T el g oK e Y ) 2
e, 1 TR 2 LB 7K V8 R 4 A4 45
FEABKIEH],

Giannoudis S& AW A A R BT g
R REEERE AN, BT R4 i
SAERKNFULE BB SR, B66 8k
AL T SR RCE R 3 DR ELE AN — RS
7, It vk T AR Bkl Y B T S AR E
EREAN L sk BMP B, ILB & A PR A T B IR A
PSS AReME . A B—EIR =45 AR5, FETE AR
FY)SLE |, Chapman S5 ] 8 HZE il 12 H
FE T HAR 11 mm, IR 25 mm A [FEFRE B AR Ry
ARJ5 48 h WFERIH46 A RIS ah, BN & A -
=45, Rg3 PMHEGRERAEEIT—HFE
IR O AR AT MR AR, OGN TH Y S 25 5 B (R R
0.78 mm, IABFEEN 4.39 mm, 5 HIKE AL
B, B-WATR =454 A B 215 FE2E (P<0.05) , I
B-MhR =55 L AR B FEIRIT IR A5 T RHeE S
J7 TN AL A AL, BN B- TR
ZHEFLBA/INA 100~500 pum , KA/ INA 0.7~1.4 mm,
T A PN 28 200 A S5 R A AL ol 4 IR L 20T 6~18 A
E [35,41—4210

HMLAME HE T A o R, R B T
YIoiRR, A R A R AR AR T
—MEF| B IREE T SR, B A B AT GE4E T G e it
Pk HANRESE UL AN TR 2540 SR . o e 32
BUEHRAE S — A AL B B 2, BAS
P B A M PR AR IR S A A R AR
Boige s  HE—HAMEIESEA 57 i
SR KA S B, TR R B A A A
FH o B Jigs s 5 H A g B A L R AL S S AR A
B e A BB 25 S DT, TR AR B
FE P S fifa gy 14143451



- 190 -

HE A 2016 4F 2 A5 29 545 2 ] China J Orthop Trauma, Feb.2016,Vol.29,No.2

4 RE
B RAEEOR BT T G A PR SHE S T R R S
5T, LAANIE N BRI B R E 45 R TR 3
PRA DGR, BB AR T I —Rh 5k e 7EsE A
RIT T, AR R 2 i PR 1 B 75 T
PASEILE A= o ALY - S LAUER , R
ZJ& T BMP ZJEY, e T 4e ) iz T L4
A Al ) AR A2 TR S b, H E AT E S B
A0 LAY FE 5T T A R B A T H AR IR Y T Y s
RIS o PRI PRATI TAEA 15 Tk 2D IV e, Bk
LA B AT A ST ST A S E
B AN BT E ARG T IS BV 65 B A
P B bR, AT HA B A i 2 B A A
B 2R E AR AR R B R IR TR A
52, R 1Y B R R AR A R AR TR B DI RE o
A i A Y R BSOS W R I TR B8 2% i if oK
W S W L E AR BA PRAR I PRACR I 22 50, IR
B AR AR AR A B R T DA BHIR ML AT B e
KB E . TR EBAYES HXA DA
FE IR RBCR AT REA —3L, IR Al
B e A A E RS R b A S i
PR 5T % B BMP-2 1 BMP-7 75 & 3 1) 5% S fiE
1, B EY B ST —ER R R K T (R
B, HE— 2D SR I PR T A U T R 2 BT
Bk AT 20 R K AR SRR Fe T
Yiff, AR RSN AN TR RS TE
B HIRTT .
B2 30k
(1] ZRFK, KB, BB, 45, IR F & S R RBE 2B T i FAR R
IJ7[J]. PEBIESME 4K, 2003,11(23) . 1611-1612.
Cai CS,Zhang Y, Zhao X] , et al. Operative treatment of the compres-
sion and cleavage fracture of the tibial plateau[J]. Zhongguo Jiao
Xing Wai Ke Za Zhi, 2003, 11(23):1611-1612. Chinese.
(2] BRI, Jrasds, 2o, 55 87 & SNBSS I 4385 B AT i
ABIFLT]. HEEA),2011,24(8) :690-692.
Chen Y,Fang YC,Zuo YH,et al. Operative treatment of collapse
separation fractures of lateral tibial condyle[ J ]. Zhongguo Gu Shang/
China J Othop Trauma,2011,24(8):690-692. Chinese with ab-
stract in English.
[3] Cypher TJ, Grossman JP. Biological principles of bone graft healing
[J].] Foot Ankle Surg, 1996,35(5) :413-417.
[4] Constantino PD, Freidman CD. Synthetic bone graft substitutes [ J].
Otolaryngol Clin North A,1994,27(5):1037-1073.
[5] Rawlinson JN. Morbidity after anterior cervical decompression and
fusion. The influence of the donor site on recovery, and the results of
a trial of surgibone compared to autologous bone[J]. Acta Neurochir
(Wien),1994,131(1-2).106-118.
[6] Blokhuis TJ,Calori GM,Schmidmaier G. Autograft versus BMPs

for the treatment of non—unions;what is the evidence[J]. Injury,

2013,44(Suppl 1) ;S40-S42.

[7]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

Trenholm A, Landry S,McLaughlin K, et al. Comparative fixation of
tibial plateau fractures using «a~BSM, a calcium phosphate cement,
versus cancellous bone graft[J]. J Orthop Trauma,2005,19(10) .
698-702.
Welch RD,Zhang H, Bronson DG. Experimental tibial plateau frac-
tures augmented with calcium phosphate cement or autologous bone
graft[J]. J Bone Joint Surg Am,2003,85(2):222-231.
Yoon YC,Oh JK,Oh CW et al. Inside out rafting K—wire technique
for tibial plateau fractures[J]. Arch Orthop Trauma Surg,2012,132
(2):233-237.
Ong JCY,Kennedy MT,Mitra A, et al. Fixation of tibial plateau
fractures with synthetic bone graft versus natural bone graft:a
comparison study[J]. Ir ] Med Sci, 2012, 181(2) ;247-252.
Simpson D, Keating JF. Outcome of tibial plateau fractures man-
aged with calcium phosphate cement[J]. Injury,2004,35(9):
913-918.
Boden SD. Overview of the biology of lumbar spine fusion and
principles for selecting a bone graft substitute[J]. Spine (Phila Pa
1976),2002,27(16 Suppl 1) :S26-S31.
Baumhauer J, Pinzur MS, Donahue R, et al. Site selection and pain
outcome after autologous bone graft harvest[J]. Foot Ankle Int,
2014,35(2):104-107.
Kwiatkowski K, Cejmer W, Sowifiski T. Frozen allogenic spongy
bone grafts in filling the defects caused by fractures of proximal
tibia[ J]. Ann Transplant, 1999,4(3-4) :49-51.
Lysholm J,Gillquist J. Evaluation of knee ligament surgery re-
sults with special emphasis on use of a scoring scale[J]. Am
J Sports Med, 1982,10(3) : 150-154.
Shasha N, Krywulak S, Backstein D, et al. Long—term follow—up of
fresh tibial osteochondral allografts for failed tibial plateau frac-
tures[J ]. J Bone Joint Surg Am,2003,85(Suppl 2) : 33-39.
Berkes MB, Little MTM , Schottel PC, et al. Outcomes of Schatzker
II tibial plateau fracture open reduction internal fixation using
structural bone allograft [J]. J Orthop Trauma,2014,28 (2):97-
102.
Russell TA,Leighton RK,Alpha-BSM Tibial Plateau Fracture
Study Group. Comparison of autogenous bone graft and endothermic
calcium phosphate cement for defect augmentation in tibial plateau
fractures. A multicenter, prospective , randomized study[ J]. J] Bone
Joint Surg Am,2008,90(10):2057-2061.
Calvo R, Figueroa D, Diaz-Ledezma C, et al. Bone allografts and the
functions of bone banks[J]. Rev Med Chil,2011,139(5):660-
666.
Finkemeier CG. Bone-grafting and bone-graft substitutes[ J ]. J Bone
Joint Surg Am,2002,84(3) :454-464.
Kreuz FP,Hyatt GW , Turner TC, et al. The preservation and clini-
cal use of freeze-dried bone[J]. J Bone Joint Surg Am,1951,33A
(4):863-888.
Sandhu HS, Grewal HS,Parvataneni H. Bone grafting for spinal
fusion[J ]. Orthop Clin North Am,1999,30(4) :685-698.
Khan SN,Cammisa FPJ,Sandhu HS,et al. The biology of bone
grafting[ J]. J Am Acad Orthop Surg,2005,13(1):77-86.
Tomford WW. Transmission of disease through transplantation of
musculoskeletal allografts[J]. J Bone Joint Surg Am,1995,77
(11):1742-1754.
Mroz TE, Joyce MJ, Steinmetz MP, et al. Musculoskeletal allograft



HFE A 2016 452 A% 29 552 ] China J Orthop Trauma, Feb.2016, Vol.29,No.2

-191 -

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

- BEAAHE (28 AR 2L A R F)
2. M ZARPETESHR O AR B2 1A I BRI A F])
A P A (SO T = 25 B AT PR A )

risks and recalls in the United States[J]. J Am Acad Orthop Surg,
2008,16(10) :559-565.

Lomas R,Chandrasekar A,Board TN. Bone allograft in the UK.
perceptions and realities[ J]. Hip Int,2013,23(5):427-433.
Scarborough MT. Allograft-allograft healing? Salvage of massive
allografts after fracture[ J]. Clin Orthop Relat Res,2001, (382):
28-33.

Manjubala I, Sivakumar M, Sureshkumar RV, et al. Bioactivity and
osseointegration study of calcium phosphate ceramic of different
chemical composition[J]. J Biomed Mater Res,2002,63(2) ;:200-
208.

Meining R,Buesing C,Helm J,et al. Regeneration of diaphyseal
bone defects using resorbable poly (L/DL-lactide) and Poly (D—
lactide) membranes in the Yucatan pin model[J]. J Orthop Trau-
ma,1997,11(8):551-558.

Welch RD,Zhang H,Bronson DG. Experimental tibial plateau
fractures augmented with calcium phosphate cement or autologous
bone graft[ J]. J Bone Joint Surg Am,2003,85A(2) ;222-231.
Frankenburg EP,Goldstein SA,Bauer TW et al. Biomechanical
and histological evaluation of a calcium phosphate cement[]].
J Bone Joint Surg Am,1998,80(8):1112-1124.

Yetkinler DN, McClellan RT,Reindel E S, et al. Biomechanical
comparison of conventional open reduction and internal fixation
versus calcium phosphate cement fixation of a central depressed
tibial plateau fracture[J]. J Orthop Trauma,2001,15(3):197-
206.

Horstmann WG, Verheyen C,Leemans R. An injectable calcium
phosphate cement as a bone-graft substitute in the treatment of
displaced lateral tibial plateau fractures[J]. Injury,2003,34(2) .
141-144.

Itokazu M, Matsunaga T, Ishii M, et al. Use of arthroscopy and in-

terporous hydroxyapatite as a bone graft substitute in tibial plateau
fractures[ J]. Arch Orthop Trauma Surg,1996,115(1):45-48.
Cornell CN. Osteoconductive materials and their role as substitutes
for autogenous bone grafts[J]. Orthop Clin North Am,1999,30
(4):591-598.

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

Elsinger EC, Leal L. Coralline hydroxyapatite bone graft substi-
tutes[ J . ] Foot Ankle Surg ,1996,35(5) :396-399.
Holmes RE. Bone regeneration within a coralline hydroxyapatite
implant[ J]. Plast Reconstr Surg ,1979,63(5) :626-633.
Friedman CD, Costantino PD, Takagi S, et al. BoneSource hydrox-
yapatite cement: a novel biomaterial for craniofacial skeletal tissue
engineering and reconstruction|[J]. ] Biomed Mater Res, 1998 ,43
(4).428-432.
Van der Stok J, Van Lieshout EM, El-Massoudi Y, et al. Bone sub-
stitutes in the Netherlands-a systematic literature review[J]. Ac-
ta Biomater,2011,7(2):739-750.
Giannoudis PV, Dinopoulos H,Tsiridis E. Bone substitutes:an
update[ J]. Injury, 2005, 36(Suppl 3) ;S20-S27.
Chapman MW, Bucholz R, Cornell C. Treatment of acute fractures
with a collagen-calcium phosphate graft material. A randomized
clinical trial[J]. J Bone Joint Surg Am, 1997,79 (4) :495-502.
Fleming Jr JE, Cornell CN, Muschler GF. Bone cells and matrices in
orthopedic tissue engineering[ J ]. Orthop Clin North Am,2000,31
(3):357-374.
Muschler GF,Hyodo A,Manning T,et al. Evaluation of human
bone morphogenetic protein 2 in a canine spinal fusion model [ J].
Clin Orthop Relat Res, 1994, (308) : 229-240.
Fleming JE Jr,Cornell CN, Muschler GF. Bone cells and matrices
in orthopedic tissue engineering[ J]. Orthop Clin North Am,2000,
31(3):357-374.
Zerwekh JE,Kourosh S,Scheinberg R, et al. Fibrillar collagen-
biphasic calcium phosphate composite as a bone graft substitute
for spinal fusion[J]. J Orthop Res,1992,10 (4):562-572.
Raposo-Amaral CE,Bueno DF, Almeida AB, et al. Is bone trans-
plantation the gold standard for repair of alveolar bone defects[J].
J Tissue Eng,2014,5(5) :562-572.
Lattanzi W, Pola E , Pecorini G, et al. Gene therapy for in vivo bone
formation ; recent advances[ J ]. Eur Rev Med Pharmacol Sci, 2005,
9(3):167-174.

(ki B 2015-03-13 AR SCHmiR . 25E)

(#2) i
(R 2) 4
iR 1)






