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Early Clinical Efficacy of Masquelet Technique for the

Reconstruction of Chronic Osteomyelitis Defects

Medical College of ZhejiangUniversity Department of Orthopedics
Postgraduate Yang Konghe

Supervisor Pan Zhijun
Abstract

Objective: To investigate the early clinical efficacy of masquelet technique for
reconstruction of large bone defects after debridement in paitents with chronic

osteomyelitis.

Methods:A total of 4 patients suffering from chronic osteomyelitisadmitted in our
department during and had large bone defects after debridement and resection of the
sequestra during December 2010 to December 2014 were recruited and retrospectively
analyzed in this study. There are 3 male cases, 1 female case; Age 37-72, an average of
56.5 years. Bone defect length is 5.4 cm - 11.2 cm, average 7.1 cm. All the patients were
treated by using Masquelet or modified Masquelet technique of two phases’ surgery.
Phase 1 carry out a thorough debridement, fix limb with external fixation or external
fixation plates, mixed with 10% vancomycin or imipenem of polymethyl methacrylate
(PMMA) bone cement will be filled in after remodeling bone defect, and finally close
the wound without tension. Phase 2, after the cutting and separatting from the soft tissue
layer by layer, carefully cut induced membrane, remove the inside bone cement out, and
then fill induced membrane cavity with bone graft, close layer by layer. Record the limb
function and postoperative complications, bone healing time.The follow up evaluation

included clinical complications, time of bone healing, and limbs function.
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Results: All 4 cases were followed for 3 to 16 months. The incisions of all 4 cases

were healed, no recurrence of infection of incision, no signs of recurrence of
osteomyelitis, no donor site complications, no postoperative recurrence fractures
occurred etc needing unplanned operation. External fixators were applied in 2 cases, and
plate used as external fixation in 2 cases. Bone has healed in 1 case of which the X ray
shown a little lateral displacement deformity, but the function is good.1 case’sbone
healing has obtained in X-ray, and wound healing is good without pain. now the patient
can walk on crutches with part weight. In the rest 2 cases, callus growth was seen on
X-ray. At the time of the last follow-up, the patients’ wound healing is good and can

walk on crutches part weightwithout pain.
Conclusion:Masquelet technique can effectively treat the long bone defects after

debridement of chronic osteomyelitis and has the characteristics of easy operation, less

complications.

Key words: Masquelet technique; chronic osteomyelitis; long bone defects; treatment
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MB#AT. F-HB: EAERTURNEG, FRAAZLAALEER, SRNE
EHE R, BRFEAHERTE(PMMA) BFARENEGRBME, REXHA
AE, LERTAFODENLBEEY. FERE: |, HULANK, WRFEE.
BA. HEAGKAR, ARFLECRXEANBRIS WS EHRHFLA, Kiiwk
HRUAME, TRLIERE. FRREHRLREFFRE. REULEHRUNES
FEMABE., wHRRETRER, BARNTARELEE, BEREANAT
tEEPERAER. 2, RENERER. RREHXE-MBEASNEZR, F-H
BIRAWER, LHERIETE -—NEEEEAMATHIRARAE,
Mg -—MBRAEREEFTR. 3, BARBFLEFES W, URBEEEF "

18



WL RER LR xR

£. 4, QIDRFARALE S, AKINEE. RALTARGHMAEN, T
TR RFFEEARTR, wARGFRIA, TITHFFIR R T LB,

F_MB: EE-NBRMN6-8AE, MHKERL TG, MUNFFREK,
BRUHEHWEAR, RAEEFRERERABER, BEXH. A8A: 1, W
FREeREERARGETE. 2, HEWITAME. 3, PREJRA oK
WREBELSE, ThARKEORT S BREERODERRE, EXTAR
HERE, WARWAELARS. BWXTREE. BARORREFELEKET
EEFREY, AHYERIEH, BHEETRLHERRYHABTCPIE (20%
HRBREB0% AR ZBHR) Y, BlEKPHALEE. R EAFHESE
BFEMABMP-7, MEBTHENTE. 54, TUBRISEI-EX-HRER
(reamer-irrigator-aspirator,RIA ) HAMEBEF. 4, “FLEFFERKAL,
ER: SR Yk b

3 %R Bt R AL

Masquelet AR 5 LU B E N B REBEEZH Z REAEBLE FRR
HEANREREE T KT, RAFEE. FRELEZAUTHEA: 1. SURE
MEARESAEAR, RAFTHERME MW INRE, HiLERK. 2,
HREESLE, RAMTARELECRIETAEE. 3, E2FLEKRFERH
F, BRI 5T A A A RO E LD

19



BT R F R AT X

F1 —RIXTFHERBHLRHAR

& IFR

LS

BaR% kD ARET

HAEELA

Bosemark®

2015

AR

Christou® 2014 # ¥ 34 ERA %MK, S4 0¥, %K BMP2, TGFB,

Aho® 2013

A

Klaue™ 2009 %%

Zwetyengal'l %

2009

Viateau '22006 % ¥

Pelissier!'!

2004

%

T W % 7 4% o 2 i o o 4% K 48 B 0 VEGF, vWF, IL-6 and IL-8

FHERARE T hEAREEA

&.
TEHAEALAR. WA F £ VEGE IL-6, col-1
0, BARN—ERH R R 5

WM AESMRRFHE B, &
TRAFLEBEAREZRERE

K, FLEBERTLAFAR.

WEA-—MEXAXEHER, B4 VEGF,
£EhE.

CD31

BEERAER 7 AR Kty R 4 % 4 CBFAL

M, E4hE. RABREMR,
ARAGBAERERE.

KRB RER X%, 5 E XK VEGF, TGFBI, BMP-2
GFam. WRAEEREARE,
LEEHELNEBLE. TRAKE
BEAMREREMRAMAMN.

WA B E B

HA-BTCP X (20% W #
BREM B0% BBk =45
H A ) mN BMP-7 fu =
BRETHREERBHEE G
PAfl:R g3
BERERAEERAHRE
BEHARBEAEGNBHEY
Rtk

BREAARERERE
R, B2 M Bt T
W

R FEARYE
AR, ATRD B
HERARRY, REARH
£.

50%8 thE fo S0%E #
HA-BTCP(75% Rtk A
Fo25% HBZBHAR)T
HREEE.

20



WHLKFM L2 AR Zid

HERF—RIUNNHHRANERNFERBERSEABHTTHR, AF1F
BATTULE, FRETEHRAEANAR, BORERNEANE, ALK
KEBZE—FW. Pelissier VX AFSENE N —BERBER L 4K, FHTH
8RR RN BORIE R, B, TRASHESER, WRARE
BRABZAHR, REMMAZHRD L EZHE. Christou®™F R NEE T &
HRUENARR PR ARSFRIEARNRE, THEMGEK. ZTHEREA
REABHALHE, AnPlE VIATEAUMIU B Y THRER, XE/RESHHR
#—FiEE. XTEREACHNORET, FMA¥HLXAT VEGF HFE, &
BEEFGEES/MEEMEHEN. TGFB, BMP-2 & IL-6 12 £ %3 iF L 8y
B TGFR 2B ML RARMNAK, M. ERATRAKRAYS D,
BMP-2 | B B4 ek R R T A s ft, RABMRNWEERT, WIL6 £
ZEREAK. ERRNTAERE, F3ETHENEN PMMA SRR N, 7
KRG E, PRABRE, ¥ AR ERS W KXE VEGF 3/ E40h
EHR, FREXRERNAKRBEAMN, FESMMRERIVELARY K. &
F TGFB, BMP-2 & IL-6 & & AR FRIAKM K+ % 3 B 8 Br b & RS- 2
ERAE Y, ERAKENT R 0 REKGHLGE YA G5 &5
RIEW. ZHHBHENLAR TR HAPTCP (75% I RB R A f0 25% M =
FUK) SEREREE —FEABER, REERRKFERR-ZGREY T
X BMP-7 fn — B # 3 T X B B B4,

21



WL A ST AL 3

4 15 )R bz Bl
%2 X TF Masquelet A H15 KA K
R mA  FH P KB
& 14 f X8 NE () Sk Com) FARAF K g#R HRE
Fitoussi'! ¢ & 11-17, ¥  BEH 1623, F KR Masquelet 2R, £—WB: BEWR, F My 24120, FHTIH. 3 HREEREFH, 2 W F
2015 A # 133 ¥ 18 KREN. RPVEKEPEY. 6 AMPETERE, 8H28K4, 48 ATH 56 A. R, 14(#3.
2 AKE . #H&HH: 0.31 month/em T B K3 R
EoMB: AREER. FTEEMTRR, I8kiE4L: Musculoskeletal Tumor
HREFE-WBRRE 3-17H, ¥#4 84 A. H Society (MSTS)., 74% (range,
AR DS RER+AEERBEESHE. 2 BB 6 67%-80%).
BEBARE, 2AENBKYETHL.
Wong!'™  #fl 9 2779, F  Al4EH 28 F-WE: WENE, FAREAN, BEFR FAREHBRELINS EHRE
2014 2 353 WRGHRATE, wAFHEES, THEAS
xR, — PR, FARNMEERXEE
REERE.
F_MB: E-NBR4NAR, BABESA.
Ronga  AE 1 53 RlHEE 6 ALHe, 0B, NEERER, B 3EEEIAE.SARLRE. 6
2014 HE NIFEMERAY, KABEBAREN, ¥ ABKREEREL4S,
FRAENA BB, BT LK SH.
F_MB: A3 AR, HWTESE, RIAZH
AUBEGEMS FRRERAE L E—H
£ A BMP-7 L B E.
ASSAL'® A | 33 alHE 10 E-WB, #, MAT+REERE. BARE QAR AIMET.
2014 Hi# N BMBHE. E-WE, 955, BFEAS

TZRFREAEHEARYS . X AR E AT
AR, FoXFA, RIABKBERKEHEE.

22



L K222 X sriR
;R RA  ER AR B .
fEH/1%EH% X8 ME (%) ERP K Com) FRFR &R FEE
BT g 23 2649, O REM 619 ¥ MEHN SERABRMITER 206 1 NEs, 16 ATHELA 1ABEW OB,
2015 i1 #4352 FERERAABERAREAN, UMM E. E48 A, FH 524 16 6 AEBRRE. BXA
E_MBR: F-AXRE68H, BBTLHGRS %S, R 6 AER,
H#, TRAEAIR, hAF8I1: 3 B4 2B RH ilizarov SME E
BEES BT, 23 TFRE 9,
BAMAREHEES
#EA  BmEH 3 46-54 REM 5,6, 85 F—ME&: WEHEY, RHBHT, FEEE 6 A XAETERS.
2014 Vil PMMA ®XFEEN,
MR BAEBE, 1HRAIBREE.
wAEmUY  BE 25 1968, £ BH W H4l, HAERAREN, AR 2ABRESS
2014 Vil 3 39.6 AUEMNBEESANE, 28 558 10g FEREK.
E-_MB: 688, HRBEBM.
FHPT g6l 4 2556, 7 Al45M, B 620, T F—HE: ARGAGRRAEHAKRTHE 820 H, T 14884 2 Bl ERRS, BARERH
2014 a4 %37 % 1.1 e, WERKR, BLE, RANERX FERA.
ZHE;
FomB: RARY. REHEHTEAR,
TEMA, HEHARBEIR, BFRERR
fu 7 R, B 2 B IR BT
Gouron®1 il 14 12-17, T 4l45%, B 3.8-192, F—MBE: PMMABAREAN, HREERE. 2258, FH 5 ATAS. 28 OB, 1 HERK.
2013 A 106 ¥, £RME TH3 FE_WB: 68HE, DHBHMNE, THIN 35%RAFAE, SHEFHE,
BRAY AE63M. BARBY, BABELHE, Ho 2 IEXHEERS, 3 HIER
HEHAREERE BCP (R =45), #2HH Bx#kE.
RABRERERE.
Kargerd™ %l 84 4-77, 7%  fl4k 2-23 N AR, EANETAR, BEE, & 90% (76/84) REBEKEL, THE 16 HEALRAREASEE
2011 a4 32 Ert M B, —HBAE 144 A ZKRTFH.

BB 8RR, BREAR, HhEHH, THITIABETELAE,

B EHNYD

8 (10%) fl kB ™ B 54
AREERH. K48 RH
R, RPeHIMEAK.

23



WAL N S0 20 R 3 orid

#E RA i

LS 893

He#1EH K FARA K #R HERIE
XA HE (%) (cm)
Chotel™! %% 6 9.5-18, F  BrE¥ 1022, T F--W&: BEYKR, SEARERMELT, MY 15308, FH216H. 681 HBERREE-%ER, 1
2011 Xl ¥ 12.1 15 BAREN, HEIIXK. &4, FRERK, TEXEKREH
BoMB: 67T ABHITRKR, BARBKY, 8 M, EHBEEH.
g ESH, WORMT RN,
Zappaterra® FH 9 1769, T G4, MM 259, % F-HE: H, FAREAN My 8-52F, F#H23H, 89 F
42011 A 3 39.2 e 5.1 F_MmB: AEREYH, HH i\ BMP &4
Apard®  BHl 12 1874 %, 445, B 615, T £-HB: el SUEMATER, EHERA MF 12940, FHI95H, 10 SHEARERSD, b 14
2010 A P41 ¥ # 8.7 REA BREMB AL, HeHhgs. EEERE, EFFARUM
E_MB: 26 A, TH4H, SHEARTS 37 A, FHIARLAE. HEMAAT, ZA KR Ilizarov
RAENHFEY, RAKBESHE, 46 mNF BWER, 20 EHWWN4T, 2
BRYUBHR=G HEKRERER.
1 PIEAMPATINR, T4l
HAT.
Zwetyengal'! 4 54-69, T MAMEIRRE F-0B: VRFAE, HRER, BAAE 206 AF CTRESEMFHR. 2682,
12000 2#F # 62 FAFERTRHEN,
M sHE, REEAR, BAS50% H
& 50% HA-BTCP
Powerskil® A% 1 13 Bt E-WB: #e, VBRRE, FERERAR IARBRYILEFAGS o
2009 ¥ BN, FHEE. it R 57,
Biau'?2009 A% 1 12 BEMH 164 E-WE: BMEYIK, MASTEE, PMMA £ 4 AEAAE, BERFEEEEN
o KREEA. B,
EoMB E-BBRTAE. EEAMBT.
BHEAR, HERRERRBHME.
Masquelet %@ 35 15-66 T Al{5ERZH 525 F-WB: AR#KE, BAREN, LERNIAE4INBRITILERS. 3 AIERBLBGENK, %A
2003 2 #H3I2 BITE, BE )8 7.2 8 i8S Akky miTAE. HBFRF R, 1 HlERL.
H, ZREHE TN BEARMEESH, wEHl KT 150m, 2HBEE.

35t AT £ 8

24



AL R F B 2408 X ik

H 5 kK _EA %6 Masquelet AR N A B4k, K47 T % 2. Masqulet
R A7 AR N Masquelet BRRBEN AL TERXBNABRBFHRFARA L, €154
fitk, REUEMBUFRIRE, EERAEERR. ZwetyeHHET 4 Bl E
#HTHRRAEERE, FARBRRERTHE, 2684, 20 ERRAK. &
R Masquelet BAF —HBREFABATRARKBEERETHENRR, b
Fitoussi 1# & 1% 8 Gl HMERA, FRUBREHEE, SFEEM 16-23cm,
PR 18em, 6 FIHEWATE E, 2 FIAMKRE R, 84 2H&s, EHAH3H
RN ABRTREEREEF.

*tMasquelet$k R #7 4 B RARTEE F A B RFE L, KAMasquelet?E 457 X
BERBAAN, TEERAERBERES, BARA, TRAFKRE. &f
X, AR KA PHER-SHEABERAMEE LA RE, LHEM T L MABMP-7
AT, AR AR mAS0% HA-BTCPIREAN Y. 4T -
R EZ A (reamer-irrigator-aspirator) B A R RE T FHF. Y TRERE
W, BANAEFLERESES B RBESHEESNBT AREHRM, BE,
Masquelet B R R A TR WA B ZEFH, BE, FRUKBREEHLE, X
FlllizaroviiE K, # £ FEHKI4202H,

5.R85RE

Masquelet EARAFABREHBHATOLAH 20 24, vEIT —HFFHE”
FERANFHES, BLHRBRFR, FAF2E”, RASEFTHLE LA FL,
HRSWREMEKET, BRDBETREN 25ecm BB 65, Masquelet A L
AREERE. HFRED. BIEFRK, B8R, TATALFR, BTHE
FEIBHTEGRB SHE, TOS ZMATHERILTEH A B0 & 5 fo
EREBDEGHR, HERFTIRIOHE. REARFELKRFR, WHENRK
BREAR, BUBRAREGHFEEE. G- MTETRRPMNRLE,
REH Ty Aoda Rl R e, B A A TR0 fo R ot B 638

B Masquelet RRE BB T —ZWRS, WAFSEEEERE,

25



HHL K #2263 &R

— FREHLERRR REFEZHNH? ENARKAEEEH LT
R, RAFEREQL, EHAGHNHBTAT, RRFEFAAELLE, &
RABEEDME LR, KATAEHBRRERESL, FERBED, REFTEENR
WREEML, ZERAAFGFERSATHER, THEFRAELMBRGET —NE
B, SEAES LB AREESL, AT R AR

—. REFARBEANABLEFIHRBERE? BEANEFER E THK
BRmm A, BRREAGENARE PMMA BAR, HEEFE—RH
Bk kR, MEFHELMBME, 4R TRER, REFERLHERHE,
EHRERTRARGH EZ—,

. A BRELEE? FHRENEIBINREA KRN, HYEE, B
W¥ R T Masquelet EFARHWEZ F AFNEEE. MATE AR, RIINE
BE, AR RE-BTRIEEE, TRIADRRPHLE, THRIERRE
RGN, RIGETHEALS, BB FCER, BATEERERAN
WhiEs, BARRYBRABERMNEEFHLE.

W, T ST BN BB R E? Pelissier 4R, L+ X HE T HE T BMP
EAREAREREE, REBHTH. AhPluiflitk, MEHARY, F2HE
RHEELERNEEFREARBT TR, IIEZRTLHE, FRESNTHM
CHELE 1 ANNEARERS, MEIAAR, THE 60%. 1 M HHER VEGE
IL-6,%0 col-1 XA ERE, 22 ANATHET 40%. EREARERIL—HIE
BAZHARTHEFAR, T 9 FREFTHEABHE, HRRABELE. BL,
EMREN—BELE—HAK 68 A, kit o B4, RALWARS. B2W
FAURAFRRALERSR, THR-_BRFAME. B SHMERATUE
AT ERE BHIT M BFAR.

T AHEEHETURNA? GERRESERERBHEAR Y, A
RER, HREBNBEE SRR, ERYFHBIAN, 8EBEA TR
T, WHTRANEREERAALE, BEXRERAMTRARLE, BREAA
FRALEEARBEEEMANKE 50% HA-BTCP BBRI, HH LB FREIE

26



LK 2B A28 3 Rk

HA-BTCP &5 BMP-7 i L B h B B E WL RBFRE, BRMAGH*—FHAN. EW
BNMARELAFERERAIRRALE 13, - ERX-HRESL
( reamer-irrigator-aspirator ) B B B B0 F R BUH B B A & — MRITF 09 F ROk IES
WHHEKHLED ., BRFETLEHFLRE - NLRFREETHARE, BRI
RERFLE, Bh-—REALHGEEHERTA.

Masquelet EA K2R —MRAFZHHEAR, WRULFMEFHERAE, T
REFANR S, AAAETRER, SERMHEIFE-MHFRE, ARAEN
—UATEHE, TEFRREKENTERAREGRAGEE, ATRDHEAH
¥, BEBITHE.

%% Xk

[1] Lasanianos NG Kanakaris NK, Giannoudis PV (2010) Current management of
long bone large segmental defects. Orthopaedics and Trauma 24 (2):149-163.
doi:10.1016/j.mporth.2009.10.003

[2] Bauwens K, Stengel D, Hopfner JI, Weber U, Eisenschenk A (2008)
Reconstruction of large defects of the long bones with free vascularized bone
grafts: functional results after minimum 5-year follow-up. Orthopedics 31 (4):369

[31 J A(1997) Limb-lengthening, skeletal reconstruction, and bone transport with the
Ilizarov method. J Bone Joint Surg Am (8):1243-1258

[4] Masquelet AC (2003) Muscle reconstruction in reconstructive surgery: soft tissue
repair and long bone reconstruction. Langenbeck's archives of surgery / Deutsche
Gesellschaft fur Chirurgie 388 (5):344-346. doi:10.1007/500423-003-0379-1

[S] Masquelet AC, Begue T (2010) The concept of induced membrane for
reconstruction of long bone defects. The Orthopedic clinics of North America 41
(1):27-37; table of contents. doi:10.1016/j.0¢1.2009.07.011

27



LA A X ik

[6]

[7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

28

Bosemark P, Perdikouri C, Pelkonen M, Isaksson H, Tagil M (2015) The
Masquelet Induced Membrane Technique with BMP and a Synthetic Scaffold Can
Heal a Rat Femoral Critical Size Defect. Journal of orthopaedic research : official
publication of the Orthopaedic Research Society. doi:10.1002/jor.22815

Ronga M, Ferraro S, Fagetti A, Cherubino M, Valdatta L, Cherubino P (2014)
Masquelet technique for the treatment of a severe acute tibial bone loss. Injury 45
Suppl 6:S111-115. doi:10.1016/j.injury.2014.10.033

Christou C, Oliver RA, Yu Y, Walsh WR (2014) The Masquelet technique for
membrane induction and the healing of ovine critical sized segmental defects.
PloS one 9 (12):e114122. doi:10.1371/journal.pone.0114122
OMA,PL,JR,SL,JR, HV. L (2013) The mechanism of action of induced
membranes in bone repair. J Bone Joint Surg Am

Klaue K, Knothe U, Anton C, Pfluger DH, Stoddart M, Masquelet AC, Perren SM
(2009) Bone regeneration in long-bone defects: tissue compartmentalisation? In
vivo study on bone defects in sheep. Injury 40 Suppl 4:S95-102.
doi:10.1016/).injury.2009.10.043

Zwetyenga N, Catros S, Emparanza A, Deminiere C, Siberchicot F, Fricain JC
(2009) Mandibular reconstruction using induced membranes with autologous
cancellous bone graft and HA-betaTCP: animal model study and preliminary
results in patients. International journal of oral and maxillofacial surgery 38
(12):1289-1297. doi:10.1016/j.ijom.2009.07.018

Viateau V, Guillemin G, Calando Y, Logeart D, Oudina K, Sedel L, Hannouche D,
Bousson V, Petite H (2006) Induction of a barrier membrane to facilitate
reconstruction of massive segmental diaphyseal bone defects: an ovine model.
Veterinary surgery : VS 35 (5):445-452. doi:10.1111/j.1532-950X.2006.00173.x
Pelissier PH, Masquelet AC, Bareille R, Pelissier SM, Amedee J (2004) Induced
membranes secrete growth factors including vascular and osteoinductive factors
and could stimulate bone regeneration. Journal of Orthopaedic Research 22
(1):73-79. doi:10.1016/s0736-0266(03)00165-7

Fitoussi F, Ilharreborde B (2015) Is the Induced-membrane Technique Successful

for Limb Reconstruction After Resecting Large Bone Tumors in Children?



BT AP B AL X ik

[15]

(16]

(17]

(18]

(19]

[20]

(21]

[22]

[23]

(24]

Clinical orthopaedics and related research. doi:10.1007/s11999-015-4164-6

Wong TM, Lau TW, Li X, Fang C, Yeung K, Leung F (2014) Masquelet technique

for treatment of posttraumatic bone defects. TheScientificWorldJournal

2014:710302. doi:10.1155/2014/710302

Assal M, Stern R (2014) The Masquelet procedure gone awry. Orthopedics 37

(11):21045-1048. doi:10.3928/01477447-20141023-93

VK EHFE RS AR BERRARBTRAKETRETHR TN

s RIT R [J]. BB 45,2015,01:43-47.

BERE WA EFER,TE, KK F. Masquelet HA KT ARG &L F ik

FIB). B, KIE. $4£,2014,04:235-236. '

W RERE 15 3% 88 215 Masquelet AR BT KB EHMRXBER\HERMT.E =

EE A¥¥R,2014,36(15);1630-1634.

F A £, 4 Y Masquelet BUAR BT BB A BCE S8 7 AT P 41

158 7 42 %£.,2014,16(1);88-90.

Gouron R, Deroussen F, Plancq MC, Collet LM (2013) Bone defect
reconstruction in children using the induced membrane technique: a series of 14
cases. Orthopaedics & traumatology, surgery & research : OTSR 99 (7):837-843.

doi:10.1016/j.0tsr.2013.05.005

Karger C, Kishi T, Schneider L, Fitoussi F, Masquelet AC, French Society of
Orthopaedic S, Traumatology (2012) Treatment of posttraumatic bone defects by

the induced membrane technique. Orthopaedics & traumatology, surgery &

research : OTSR 98 (1):97-102. doi:10.1016/.0tsr.2011.11.001

Chotel F, Nguiabanda L, Braillon P, Kohler R, Berard J, Abelin-Genevois K (2012)
Induced membrane technique for reconstruction after bone tumor resection in
children: a preliminary study. Orthopaedics & traumatology, surgery & research :

OTSR 98 (3):301-308. doi:10.1016/j.0tsr.2011.11.008

Zappaterra T, Ghislandi X, Adam A, Huard S, Gindraux F, Gallinet D, Lepage D,

Garbuio P, Tropet Y, Obert L (2011) [Induced membrane technique for the

reconstruction of bone defects in upper limb. A prospective single center study of

29



WL K80 - F AR X 2k

[25]

(26]

(27]

30

nine cases). Chirurgie de la main 30 (4):255-263. doi:10.1016/j.main.2011.06.005

Apard T, Bigorre N, Cronier P, Duteille F, Bizot P, Massin P (2010) Two-stage
reconstruction of post-traumatic segmental tibia bone loss with nailing.
Orthopaedics & traumatology, surgery & research : OTSR 96 (5):549-553.
doi:10.1016/j.0tsr.2010.02.010

Powerski M, Maier B, Frank J, Marzi I (2009) Treatment of severe osteitis after
elastic intramedullary nailing of a radial bone shaft fracture by using cancellous
bone graft in Masquelet technique in a 13-year-old adolescent girl. Journal of
pediatric surgery 44 (8):E17-19. doi:10.1016/j.jpedsurg.2009.04.039

Biau DJ, Pannier S, Masquelet AC, Glorion C (2009) Case report: reconstruction
of a 16-cm diaphyseal defect after Ewing's resection in a child. Clinical
orthopaedics and related research 467 (2):572-577.
doi:10.1007/s11999-008-0605-9



AL AR EB L 24T R At

MAE

HEHR
2004. 9—2007. 6 H L& H\LEERFF
2007. 9—2012. 6 EMEFRIHF¥BR
2011. 8—2012. 6 MMEFRMEE —EBRL
2012. 9—2015. 6 HILA¥
2012. 9—2015. 6 ML A¥EFRMBE —ERFAR LK

K& SCI#X

Hinokitiol ~reduces matrix metalloproteinase expression by inhibiting
Wnt/B-Catenin signaling in vitro and in vivo —— % = {6#, X% F (International
Immunopharmacology® 23 (2014) (SCI, B HF 2. 711)

RBRR
20132014 £ HILAFREFARLE. ZHARAE
HILAFRFEL A

k]|



	封面
	声明
	致谢
	摘要
	英文摘要
	目录
	引言
	1 资料与方法
	1．1 一般资料
	1．2 手术方法
	1．3 观察指标与方法

	2 结果
	3 讨论
	4 结论
	参考文献
	综述 Masquelet技术治疗大段骨缺损
	个人简历

