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Progress of vascularized bone grafting for the treatment of avascular osteonecrosis of the femoral head ZHANG
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ABSTRACT Avascular osteonecrosis of the femoral head is a common disease in orthopedic clinics. If the diagnosis can be
made before collapse of the femoral head,the hip joint may probably be preserved by means of core decompression with or
without bone grafting, osteotomies, as well as nonvascularized or vascularized bone grafting. Local pedicled bone grafts and free
vascularized bone grafts can transfer the vascularized bone grafts into the necrotic area of the femoral head, which not only can
replace necrotic bone with healthy bone, but also establish a new source of blood supply to the femoral head. The success rate

in patients with different stages of osteonecrosis of femoral head was 80% at 5 years follow up. Free vascularized bone grafting

for the treatment of avascular osteonecrosis of the femoral head can obtain a higher success rate.

Key words Femur head necrosis;  Bone transplantation;;

Bone remodeling

Zhongguo Gushang/China J Orthop & Trauma,2008,21(7) :556-568 www.zggszz.com

T 3k TC B SR FE (Avascular necrosis of the femoral head)
BRI RECH VLAY BIR , B AR AR B OCT  BE
BIRTCI RS, B R E Sk b, e S B oy IR A1k
AR Sy T R X AR VR T KT A SO LA R A I
B EBAIRIT IR L TR IR SEHA T4
1 HENATTHMENS&ER

SRR B R Sk TERA R SR SR A R s B AR B D) R YT T
EHGE R Z X IR TR R M A D B A 2518 2R
JB M AR INME R B IREL, A AR ANR YT TR IR, i 1
REERSY . AR TR TR B IR PR R O T )
7 BEMLPR PSR LB R 5 0 SRR 5 R AR B IREZ 0]
BRI B TR B BORMIESE - A2 W B B T iR
T, AR 2R IR PR AR L Je Ry I Sk 39 B S 8 0 T IR
ASPERCE . TR A SE R, HENAT B ERGE —Big
WT IR , N AR SR IR TFATATT o IS IR T S IE IR B AR VR YT
AL, S MR HRAS SR U VR T RCR: IR TR S A ™ AR B
FIAYT B[R] A B A AR DG R Y, AT IR 2 i 06
YR , TR ANA YT B Sk 3 06, BEL LB SRSB4k 28 8 e, B 1k &
ARG IR A VRS . 20 B R RO G B D Bel
TRYT PR B LAUS A T80T AR (i an . N T ey
B  XAMER R R Y EE, ATHCERTR
X B AR 8T PR T R AR MR R R, A IR

SCIRFERY B AR I A L LIS sl KR SR N T 67T BN
ST PR AR BRI 50 2 LR B BT Rl BRI R,
FiAsz B0
2 GBI AERERE

H RTA A —FRY7 7R BE Ik B 22 B8 i3k IR
BoE WK AVE B R TR S R ThRe . AR IR YT TR
S Sk R BRIE S, FHAT LIz A ZH 2V, B A it
RELERR T B Sk 4540 L nYsm i , pESRFE M i Sk BB 2 1lL3E , B
TR BB S T TR PG , RSN AR S G B, B/ARRIEE T
T E AT ARAEWRN

VAT R SR IRFE MY R BoRh . OB 61 8 | B35
I I AR XS S 1700 (2 SR B AR A U 0 B 4%
ZH AR R OS] (DR (L5 FPE S RS R PE A IS S5 A8
A ) U168, (BN T 5677 Bt (A5 4 | F A ) 1
© A PRE BRI A SE 22 BT, 3R P — AR AR REVE R
A FRifE (Gold standard ) , 365 & VA YT T A JE A8 10 - L IRE , F
ARIFRAE S B FARWS SRR IR | B 2 B
BLUL R R MR A G

HRAR ML SR 2B TR S IRFE X B E, X Sk o
JE, RIEPKE A% T2 5 5 S B AR Sk KSR X [R]As), A
B R SV, DR T ReE Sk SE AMNE  LIBT 1R & AR
B, T FP IS A AR AR Sk 19 7 J A FEE i, B



o495 2008 4E 7 HEE 21 555 7

China J Orthop & Trauma, Jul.2008, Vol.21,No.7 . 557«

FKBRFCE JE LS 5 2 BT B ol PR 4 A BT B ( F ARk [
FiE) i B B S K 0 R R B S RS ; 2BRIEE IS L
T, ZERIEE S AV S S R (R B R TR
BRI ERA Y . Beckmann 25 SR BNL ST A, L
P& = PRI ASRFEIX A 1 . von Stechow S5 7HA R - B3k
TESRFERT A /IMAIRBE X, AT B EIR R IR YT s 3R FE R B
A SRR IRGE , LA /NG B IR FE X, rT ek
BHEBHETAR;, REkHgmiis, mEgERmEfni R
(Resurfacing technique ) ; U154 AT 1475 , D) 17 08 486 4 158 6
E B FEYT IT IR A AR ES N A A A RS
P52 . QR B ALV IR SO H ; @F B g s Sk i
WG ARG OXIKE T R s B =08 T 55500k
4, ATAT/IME Y G, FARBRAIRH xR AR TR
= TR TF AR IR N 2 5% 180,
3 WEEREBE

P S TC PSR FE 1 S R e Sk 2k 25 T IiE , R A
AT ARCKE A 1032 () B B B2 A 28 i Sk SR B0 X LA e 38 )y 0 i
18 TE AR T ST, B ik iz AR5 kAU
WA AR R . Meyers ™/ 1 el . N FH I 7 LS 75 5 AT
BeE Sk TEEPEIRSE 23 fil, 28 6 A~ H ~2 4ERfT, T 8 i Fi-
cat I 5 [T 934708 R AR08 i I IV 15 4 5 Bl ag
WE, AP IECGE R Ficat T | 393, x5 I VAT
BN, Lee 5520 b7 WIAS S IRFAE , 1697 IEE Sk TR IR
BRI R R 70%, H1F Xt Ficat TTHALL b Y7 2022,
T, BOARME) A2 3] T FRE], A R Y19 4T3R5t
X EEFLISE 5 22 BRAEE , AT B IR RA , XA B 0T 1 B 05
), R AT B AR S PO IR o v 5 B bE I
S T IR FE BT SO, T PR A7 A& 0 I Sk TR I
PRBEN 7 8508 2% , IR DT, 829% B W U1 151 15946 A [R] Rt
AOBHPETT , Stein SFPHGE | N HA LS BIERYT 37 Ik
TR HEIRFE , F) A I 503 B e L B s i I , Ve 42 nd sl ik
M, A H WU R 350, 86% AR S5 ¥R O , I A Kk
Ji BRI | 89% 85 1T TCEAT .
4 FHBETLENHERE

20 4t 70 AR, WA B MEHE R ) 2 R | BT
UR L RS A 1S B REAR IR YT i Sk DR RSt R
FABHL LA | 1052 F 5 (1 58Ik 2 FAR1T7RK) , ik IX
T IRE SIS Judet FT Gilbert 25250 N FH Y B H7 1L 1Y)
JHEB RS AR VAT MBSk TP IR E SR DG 1 AT A , V)T
KT HE A B Sk B R AE A, SRR SR, DTN
We B e CRHRD . ARJET-IIRETT 18 45,60 il &30
52%, BB R AR TR L RS e YA K,
40 % Lhnigsr 8o TS A, a7 U 80% ., A 1E# R
AT D& 15 FE DT | e S0 i A A I P A e 3
FARZT BB HE B 500, XL X B (R TRl S 3 g
SR T, ST BV S0 %G 5T LA DA 5 e A e o
e EZ AR F R,

Marciniak 8507 TE | 0 FH I B8 0 1A 09 HE B AR IR YT
101 B E Sk TE R PEIRFERA T 270 5 45 R, 61% P 1 T
WAAT AT B, ARG 8 ML R h 42% , KA Harris

WERATVEIY N 5813, RIS R 8015, ILIAY - ZEA R

FFAN R ), A7 0 HE - A AR T 38 25 f8 R 5 E

PIREOCTT ZIRE . A Im] s S A, BRI SRR ) 34, 1)

Mg A s, eI A # iR Sz, BE 6o M AME S

B S AE XA, 8 H BT EOR, A AT

MAEWIE , DRI TER
N PR IS5 AT L A AR T IR A Sk R RS

BXT LE BT ST 45 R B0 10 3 W20 TS 3, Harri 0G5

VRSB0 70% 5 35% , BA R 6T B 3k 35 B Hi

BARIRYT I, A VER EIRUIBCH I8 Mk i Rl — B bR

I, LALEERE B ) TG AR 0 B RS BTG W F507 6 I A% AL

JHEB TR G o (EUH B LS B B RS AL IS 2R ik, F TR

B —B R, WAEENGE , T AR , %A T3)

&S, 1AM LS RS . E RO S BN F A B,

WA AR L8 1 S IS o PR R DT A 7

XA, Zm it XINE

PR 48 Y S AT B Sk TR MRS E A L4

Py RAE & FEAERAE AR (23897 B 2R, 41

s ZRERBE Sk NAEE TR PR T & A A SR 5

JE R FRA TR, IO S S MR AR E S BB S B A o DA AR

2 600 FIRIRYT LR RN 4 5 AERE TP R 0 80% (12

FEAWIRE) . WEIRE UM R GE Harris 5G9 9743, JF

HAAT AT B,

S & 3Tk

1 Aldridge JM, Urbaniak JR. Avascular necrosis of femoral head ; Role of
vascularized bone grafts. Orthop Clin North Am,2007,38:13-22.

2 Wood MB. Free vascularized fibular grafting—25 years” experience:
tips, techniques, and pearls. Orthop Clin North Am,2007,38.12.

3 Aldridge JM 3rd, Berend KR, Gunneson EE et al. Free vascularized
fibular grafting for the treatment of postcollapse osteonecrosis of the
femoral head. J Bone Joint Surg(AM),2004,86(Suppl) :87-101.

4  Berend KR,Gunneson EE,Urbaniak JR. Free vascularized fibular
grafting for the treatment of postcollapse osteonecrosis of the femoral
head. J Bone Joint Surg(Am),2003,85:987-993.

5 Dean GS,Kime RC, Fitch RD et al. Treatment of osteonecrosis in the
hip of pediatric patients by free vascularized fibular graft. Clin Orthop
Relat Res,2001,386:106-113.

6  McGrory BJ,York SC,lorio R,et al. Current practices of AAHKS
members in the treatment of adult osteonecrosis of the femoral head. J
Bone Joint Surg(Am),2007,89:1194-2204.

7  von Stechow D,Drees P. Surgical treatment concepts for femoral head
necrosis. Orthopade,2007,36:451-457.

8 Liiring C,Beckmann J,Pennekamp PH, et al. Conservative treatment
of aseptic necrosis of the femoral head : Are there evidence-based ther-
apy concepts? Orthopade,2007,36:441-445.

9  Mont MA,Jones LC,Seyler TM, et al. New treatment approaches for
osteonecrosis of the femoral head:an overview. Instr Course Lect,
2007,56:197-212.

10 Mont MA,Marulanda GA,Seyler TM, et al. Core decompression and
nonvascularized bone grafting for the treatemt of early stage os-
teonecrosis of the femoral head. Instr Course Lect,2007,56:. 213-
220.



+558 -

45 2008 £ 7 A5 21 55 7] China J Orthop & Trauma, Jul.2008, Vol.21,No.7

11 Beckmann J, Tingart M, Perlick L, et al. Navigated drilling for femoral
head necrosis:Experimental and clinical results. Orthopade,
2007,36.458-465.

12 Al-Ausi M, Agarwal M, Lovell M. Use of a syringe as a drill sleeve for
core decompression of the femoral head in osteonecrosis. Acta Or-
thop,2007,78.:157-158.

13 Liebeman JR. Core decompression for osteonecrosis of the hip. Clin
Orthop,2004,418.:29-38.

14 Nozawa M, Enomoto F,Shitoto K, et al.Rotational acetabular osteoto-
my for osteonecrosis with collapse of the femoral head in young pa-
tients. J Bone Joint Surg(Am),2005,87:514-520.

15 Simank HG,Brocai DR, Brill C,et al. Comparison of results of core
decompression and intertrochanteric osteotomy for nontraumatic os-
teonecrosis of the femoral head using Cox regression and survivorship
analysis. J Arthroplasty, 2001, 16:790-794.

16 Judet H,Gilbert A. Long-term results of free vascularized fibular
grafting for femoral head necrosis. Clin Orthop,2001,386:114-119.

17 Marciniak D, Furey C,Shaffer JW. Osteonecrosis of the femoral head.
A study of 101 hips treated with vascularized fibular grafting. J Bone
Joint Surg(Am),2005,87.742-747.

18 Kim SY,Kim YG,Kim PT, et al. Vascularized compared with non-

vascularized fibular grafts for large osteonecrotic lesions of the

femoral head. J Bone Joint Surg(Am),2005,87:2012-2018.

19 Kim YH,Oh SH,Kim JS,et al. Contemporary total hip arthroplasty
with and without cement in patients with osteonecrosis of the femoral
head. J Bone Joint Surg(Am),2003,85:675-681.

20 Gangji V,Hauzeur JP,Matos C,et al. Treatment of osteonecrosis of
the femoral head with implantation of autologous bone-marrow cells.A
pilot study. J Bone Joint Surg(Am),2004,86:1153-1160.

21 Gangji V,Hauzeur JP. Treatment of osteonecrosis of the femoral head
with implantation of autologous bone - marrow cells. Surgical tech-
nigue. J Bone Joint Surg(Am),2005,87(Suppl) : 106-112.

22  Meyers MH. The treatment of osteonecrosis of the hip with fresh os-
teochondral allografts and with the muscle pedicle graft technique.
Clin Orthop, 1978,130:202-209.

23 Lee CK,Rehmatullah N. Muscle-pedicle bone graft and cancellous
bone graft for the “silent hip” of idiopathic ischemic necrosis of the
femoral head in adults. Clin Orthop, 1981, 158.185-194.

24 Stein H, Volpin G, Horer D. Vascularized muscle pidecle flap for os-
teonecrosis of the femoral head. Orthopedics,2002,25.485-488.

25 Judet H,Gilbert A. Long-term results of free vascularized fibular
grafting for femoral head necrosis. Clin Orthop,2001,386:114-119.

(ke 1 391:2007-10-30 A U4 : EEL)

JUAE AT XU e M A8 U [ 2 RO

S I

(Lysmde /R BIA R AR ERSE —FL, B EAKR5F 830001 ;2. Hrim R AW 5T A= B 28 HHWFFEA2)

k@R RAETI BAET ERFH SEES

Study on the therapeutic effects of external fixation with splint and plaster cast for the treatment of double fractures

of ulna and radius
830001, Xinjiang, China
Key words

Ulna fractures; Radius fractures;

FAN Qin-xue * ,GUO Hai-qing. * Department of Orthopaedics ,the People’s Hospital ,Wulumuqi

Bone setting manipulation; External fixators

Zhongguo Gushang/China J Orthop & Trauma,2008,21(7) :558-559 www.zggszz.com

RBeEF 0UE Pt B RHIG R L R w W a4, S &
AR RS TR S FIE S, [ 2003 4ESR LB N 82 Jetr A
BT IR ME E 7 AT R SUE T 25 4, BUS T
B R aT R,
1 IGERER

AL 25 B, 5 21 B, L 4 9] 4508 6~62 & AR N 1 h~
3d, B4 IR AMI L, B R TG , X 28 R R R b+
SUBART , B AL T [ — /K1 B o i, B 1/3 SUET 6 41,
PR L3 BT 30 BEE B 13 BIERET 13 BT 12 41,
BeETT 1/3 83 RE L 13 8 441,
2 BIFAE

2.1 JRYTIEN R R SRR AU B R IRE , PRI R R

B RUEAT IR T IR 32 BRI B 1 RS DI RE , A XL
AN AT TR SR R | S T S 7 o, PR T A
T, (T (O LA, S HILA TR B | K S B e
IR, I LAAZB P B R AP 2 AL

2.2 HEETRE RASH TXUCEITE , 78/ It iz i 2 8 7]
KL N R SN TR ST S AL A Z50RE R B
TCHT S A XL, (A R X AR IE , TR P A5
Rl A= IR AR S RS2 BILR , 455 X 2R BT s
BT AN RIS R RO SR KA LT, ADRE 1 e B R R
IR . W TR AR A 5] BRI Bt oy
R 158 BRI AT

2.3 BEE CEPTRAES R TR ETI T B



